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5.2 Layer 1 Services and Functions

This subclause shall provide an overview on services and functions provided by the physical layer. A detailed
description of Layer 1 general regquirements can be found in [4].

521 L1 Services

The physical layer offersinformation transfer servicesto MAC and higher layers. The physical layer transport services
are described by how and with what characteristics data are transferred over the radio interface. An adequate term for
thisis Transport Channel'.

NOTE: Thisshould be clearly separated from the classification of what is transported, which relates to the
concept of logical channels. Thus DCH is used to denote that the physical layer offers the same type of
service for both control and traffic.

5.21.1 Transport channels

A generd classification of transport channelsisinto two groups:

- common transport channels (where there is a need for inband identification of the UESs when particular UEs are
addressed); and

- dedicated transport channels (where the UEs are identified by the physical channel, i.e. code and frequency for
FDD and code, time slot and frequency for TDD).

Common transport channel types are (a more detailed description can be found in [4]):
- Random Access Channel (RACH)

A contention based uplink channel used for transmission of relatively small amounts of data, e.g. for initial
access or hon-real-time dedicated control or traffic data.

- Common Packet Channel (CPCH)

A contention based channel used for transmission of bursty data traffic. This channel only existsin FDD mode
and only in the uplink direction. The common packet channel is shared by the UEsin acell and therefore, itisa
common resource. The CPCH isfast power controlled.

- Forward Access Channel (FACH)

Common downlink channel without closed-loop power control used for transmission of relatively small amount
of data.

- Downlink Shared Channel (DSCH)

A downlink channel shared by several UEs carrying dedicated control or traffic data, used in TDD mode only.

- Uplink Shared Channel (USCH)

An uplink channel shared by several UEs carrying dedicated control or traffic data, used in TDD mode only.
- Broadcast Channel (BCH)

A downlink channel used for broadcast of system information into an entire cell.
- Paging Channd (PCH)

A downlink channel used for broadcast of control information into an entire cell allowing efficient UE sleep
mode procedures. Currently identified information types are paging and notification. Another use could be
UTRAN noatification of change of BCCH information.

- High Speed Downlink Shared Channel (HS-DSCH)
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A downlink channel shared between UEs by allocation of individual codes, from a common pool of codes
assigned for the channel.

Dedicated transport channel types are:
- Dedicated Channel (DCH)
A channel dedicated to one UE used in uplink or downlink.

To each transport channel, there is an associated Transport Format (for transport channels with a fixed or ow changing
rate) or an associated Transport Format Set (for transport channels with fast changing rate). A Transport Format is
defined as a combination of encodings, interleaving, bit rate and mapping onto physical channels (see [4] for details). A
Transport Format Set is a set of Transport Formats. E.g., avariable rate DCH has a Transport Format Set (one Transport
Format for each rate), whereas afixed rate DCH has a single Transport Format.

5.2.2 L1 Functions

The physical layer performs the following main functions:
- Macrodiversity distribution/combining and soft handover execution;
- Error detection on transport channels and indication to higher layers,
- FEC encoding/decoding and interleaving/deinterleaving of transport channels;
- Multiplexing of transport channels and demultiplexing of coded composite transport channels;
- Rate matching;
- Mapping of coded composite transport channels on physical channels;
- Power weighting and combining of physical channels;
- Modulation and spreading/demodulation and despreading of physical channels;
- Frequency and time (chip, bit, slot, frame) synchronisation;
- Measurements and indication to higher layers (e.g. FER, SIR, interference power, transmit power, etc.);
- Closed-loop power control;
- RF processing;
- Support of timing advance on uplink channels (TDD only);
- Support of Uplink Synchronisation as defined in [12] (TDD only).

5.3 Layer 2 Services and Functions

5.3.1 MAC Services and Functions

This subclause provides an overview on services and functions provided by the MAC sublayer. A detailed description
of the MAC protocol isgivenin[7].
5.3.1.1 MAC Services to upper layers

- Datatransfer. This service provides unacknowledged transfer of MAC SDUs between peer MAC entities. This
service does not provide any data segmentation. Therefore, segmentation/reassembly function should be
achieved by upper layer.

- Reallocation of radio resourcesand M AC parameters. This service performs on request of RRC execution of
radio resource reallocation and change of MAC parameters, i.e. reconfiguration of MAC functions such as
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change of identity of UE, change of transport format (combination) sets, change of transport channel type. In
TDD mode, in addition, the MAC can handle resource all ocation autonomously.

- Reporting of measurements. Local measurements such as traffic volume and quality indication are reported to
RRC.

5.3.1.1.1 Logical channels

The MAC layer provides data transfer services on logical channels. A set of logical channel typesis defined for
different kinds of data transfer services as offered by MAC. Each logical channel type is defined by what type of
information is transferred.

A general classification of logical channelsisinto two groups:
- Control Channels (for the transfer of control plane information);
- Traffic Channels (for the transfer of user plane information).

The configuration of logical channel typesis depicted in Figure 3.

Control Channel (CCH) ——T1—— Broadcast Control Channel (BCCH)
— Paging Control Channel (PCCH)

— Dedicated Control Channel (DCCH)

— Common Control Channel (CCCH)
—Shared Channel Control Channel (SHCCH)

Traffic Channel (TCH) — 1 Dedicated Traffic Channel (DTCH)

;—Common Traffic Channel (CTCH)

Figure 3: Logical channel structure

Control Channels

Control channels are used for transfer of control plane information only.
Broadcast Control Channel (BCCH)

A downlink channel for broadcasting system control information.
Paging Control Channel (PCCH)

A downlink channel that transfers paging information. This channel is used when the network does not know the
location cell of the UE, or, the UE isin the cell connected state (utilising UE sleep mode procedures).

Common Control Channel (CCCH)

Bi-directional channel for transmitting control information between network and UEs. This channel is commonly used
by the UEs having no RRC connection with the network and by the UEs using common transport channels when
accessing a new cell after cell reselection.

Dedicated Control Channel (DCCH)
A point-to-point bi-directional channel that transmits dedicated control information between a UE and the network. This
channel is established through RRC connection setup procedure.
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Shared Channel Control Channel (SHCCH)

Bi-directional channel that transmits control information for uplink and downlink shared channel s between network and
UEs. This channel isfor TDD only.

Traffic Channels
Traffic channels are used for the transfer of user plane information only.
Dedicated Traffic Channel (DTCH)

A Dedicated Traffic Channel (DTCH) is a point-to-point channel, dedicated to one UE, for the transfer of user
information. A DTCH can exist in both uplink and downlink.

Common Traffic Channel (CTCH)

A point-to-multipoint unidirectional channel for transfer of dedicated user information for all or agroup of specified
UEs.

5.3.1.1.2 Mapping between logical channels and transport channels

53.1.1.21 Mapping in Uplink
In Uplink, the following connections between logical channels and transport channels exist:
- CCCH can be mapped to RACH;
- DCCH can be mapped to RACH,;
- DCCH can be mapped to CPCH (in FDD mode only);
- DCCH can be mapped to DCH;
- DCCH can be mapped to USCH (in TDD mode only);
- DTCH can be mapped to RACH;
- DTCH can be mapped to CPCH (in FDD mode only);
- DTCH can be mapped to DCH;
- DTCH can be mapped to USCH (in TDD mode only);
- SHCCH can be mapped to RACH (in TDD mode only);
- SHCCH can be mapped to USCH (in TDD mode only).

5.3.1.1.2.2 Mapping in Downlink
In Downlink, the following connections between logical channels and transport channels exist:
- BCCH can be mapped to BCH;
- BCCH can be mapped to FACH;
- PCCH can be mapped to PCH,;
- CCCH can be mapped to FACH,;
- DCCH can be mapped to FACH,;

- DCCH can be mapped to DSCH_(in TDD mode only);
- DCCH can be mapped to HS-DSCH,;
- DCCH can be mapped to DCH;

3GPP



- DTCH can be mapped to FACH;
- DTCH can be mapped to DSCH_(in TDD mode only);

- DTCH can be mapped to HS-DSCH;

- DTCH can be mapped to DCH;

- CTCH can be mapped to FACH;

- SHCCH can be mapped to FACH (in TDD mode only).
- SHCCH can be mapped to DSCH (in TDD mode only).

The mappings as seen from the UE and UTRAN sides are shown in Figure 4 and Figure 5 respectively.

BCCH- pcCH-  DCCH- CCCH-  SHCCH- cTCH- DTCH-
SAP  sAP SAP SAP SAP - sap SAP
\%/ Sy
Transport
BCH PCH CPCH RACH FACH USCH DSCH HSDSCH DCH  channds
(FDD only) (TDD only)
BCCH- pCCH- DCCH- CCCH- SHCCH- CTCH- DTCH-
SAP  sAp SAP SAP SAP SAP SAP
—_—— ‘ (1DD-only) <——>— MAC SAPs
A N\ 3 N
“\“
N ‘.»P»\
DRSS
RTINS R
V [o ‘ \ ¥ Transport
BCH PCH CPCH RACH FACH USCH DSCH HSDSCH DCH  channes
(FDD only) (TDD only) (TDD only)

Figure 4: Logical channels mapped onto transport channels, seen from the UE side
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BCCH- PCCH- DCCH-  CCCH- SHCCH- CTCH- DTCH-
SAP SAP SAP SAP SAP SAP
(TDD only) ———== MAC SAPs

SN

T t
BCH PCH  CPCH RACH FACH USCH DSCH HSDSCH DCH Crames
(FDD only) (TDD only)
BCCH- PCCH- DCCH- CCCH- SHCCH-  cTCH- DTCH-

SAP  SAP SAP SAP  SAP SAP SAP
—_—— (DD only) ——=— MAC SAPs
\ N N
Vv N L Y Transport
BCH PCH CPCH RACH FACH USCH DSCH HSDSCH DCH (channes

(FDD only) (TDD only)(TDD only)

Figure 5: Logical channels mapped onto transport channels, seen from the UTRAN side

531.2 MAC functions

The functions of MAC include:

M apping between logical channelsand transport channels. The MAC is responsible for mapping of logical
channel (s) onto the appropriate transport channel (s).

Selection of appropriate Transport Format for each Transport Channel depending on instantaneous
sour ce rate. Given the Transport Format Combination Set assigned by RRC, MAC selects the appropriate
transport format within an assigned transport format set for each active transport channel depending on source
rate. The control of transport formats ensures efficient use of transport channels.

Priority handling between data flows of one UE. When sel ecting between the Transport Format Combinations
in the given Transport Format Combination Set, priorities of the data flows to be mapped onto the corresponding
Transport Channels can be taken into account. Priorities are e.g. given by attributes of Radio Bearer services and
RLC buffer status. The priority handling is achieved by selecting a Transport Format Combination for which
high priority data is mapped onto L1 with a"high bit rate" Transport Format, at the same time letting lower
priority data be mapped with a"low bit rate" (could be zero bit rate) Transport Format. Transport format
selection may also take into account transmit power indication from Layer 1.

Priority handling between UEs by means of dynamic scheduling. In order to utilise the spectrum resources
efficiently for bursty transfer, a dynamic scheduling function may be applied. MAC realises priority handling on
common and shared transport channels. Note that for dedicated transport channels, the equivalent of the dynamic
scheduling function isimplicitly included as part of the reconfiguration function of the RRC sublayer.
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NOTE: Inthe TDD mode the data to be transported are represented in terms of sets of resource units.

Identification of UEs on common transport channels. When a particular UE is addressed on a common
downlink channel, or when a UE is using the RACH, thereis a need for inband identification of the UE. Since
the MAC layer handles the access to, and multiplexing onto, the transport channels, the identification
functionality is naturally also placed in MAC.

M ultiplexing/demultiplexing of upper layer PDUsinto/from transport blocks delivered to/from the
physical layer on common transport channels. MAC should support service multiplexing for common
transport channels, since the physical layer does not support multiplexing of these channels.

Multiplexing/demultiplexing of upper layer PDUs into/from transport block setsdelivered to/from the
physical layer on dedicated transport channels. The MAC allows service multiplexing for dedicated transport
channels. This function can be utilised when several upper layer services (e.g. RLC instances) can be mapped
efficiently on the same transport channel. In this case the identification of multiplexing is contained in the MAC
protocol control information.

Traffic volume measurement. Measurement of traffic volume on logical channels and reporting to RRC. Based
on the reported traffic volume information, RRC performs transport channel switching decisions.

Transport Channel type switching. Execution of the switching between common and dedicated transport
channels based on a switching decision derived by RRC.

Ciphering. This function prevents unauthorised acquisition of data. Ciphering is performed in the MAC layer
for transparent RLC mode. Details of the security architecture are specified in [15].

Access Service Class selection for RACH and CPCH transmission. The RACH resources (i.e. access slots
and preamble signatures for FDD, timeslot and channelisation code for TDD) and CPCH resources (i.e. access
slots and preamble signatures for FDD only) may be divided between different Access Service Classes in order
to provide different priorities of RACH and CPCH usage. In addition it is possible for more than one ASC or for
al ASCsto be assigned to the same access s ot/signature space. Each access service class will aso have a set of
back-off parameters associated with it, some or all of which may be broadcast by the network. The MAC
function applies the appropriate back-off and indicates to the PHY layer the RACH and CPCH partition
associated to agiven MAC PDU transfer.

HARQ functionality for HS-DSCH transmission. The MAC-hs entity is responsible for establishing the
HARQ entity in accordance with the higher layer configuration and handling all the tasks required to perform
HARQ functionality. This functionality ensures delivery between peer entities by use of the ACK and NACK
signalling between the peer entities.

In-sequence delivery and assembly/disassembly of higher layer PDUs on HS-DSCH. The transmitting

MA C-hs entity assembles the data block payload for the MAC-hs PDUs from the delivered MAC-d PDUs. The
MAC-d PDUs that are assembled in any one MAC-hs PDU are the same priority, and from the same MAC-d
flow. The receiving MAC-hs entity is then responsible for the reordering of the received data blocks according to
the received TSN, per priority and MAC-d flow, and then disassembling the data block into MAC-d PDUs for
in-sequence delivery to the higher layers.

53.2 RLC Services and Functions

This subclause provides an overview on services and functions provided by the RLC sublayer. A detailed description of
the RLC protocol isgivenin[8].

5.3.2.1 Services provided to the upper layer

Transparent data transfer. This service transmits upper layer PDUs without adding any protocol information,
possibly including segmentation/reassembly functionality.

Unacknowledged data transfer. This service transmits upper layer PDUs without guaranteeing delivery to the
peer entity. The unacknowledged data transfer mode has the following characteristics:

- Detection of erroneous data: The RLC sublayer shall deliver only those SDUs to the receiving upper layer
that are free of transmission errors by using the sequence-number check function.
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- Immediate delivery: The receiving RLC sublayer entity shall deliver a SDU to the upper layer receiving
entity as soon asit arrives at the receiver.

Acknowledged data transfer. This service transmits upper layer PDUs and guarantees delivery to the peer
entity. In case RLC is unable to deliver the data correctly, the user of RLC at the transmitting side is notified. For
this service, both in-sequence and out-of-sequence delivery are supported. In many cases a upper layer protocol
can restore the order of its PDUs. Aslong as the out-of-sequence properties of the lower layer are known and
controlled (i.e. the upper layer protocol will not immediately request retransmission of a missing PDU) allowing
out-of-sequence delivery can save memory space in the receiving RLC. The acknowledged data transfer mode
has the following characteristics:

- Error-free delivery: Error-free delivery is ensured by means of retransmission. The receiving RLC entity
delivers only error-free SDUs to the upper layer.

- Unique delivery: The RLC sublayer shall deliver each SDU only once to the receiving upper layer using
duplication detection function.

- In-sequence delivery: RLC sublayer shall provide support for in-order delivery of SDUs, i.e., RLC sublayer
should deliver SDUs to the receiving upper layer entity in the same order as the transmitting upper layer
entity submits them to the RLC sublayer.

- Out-of-sequence delivery: Alternatively to in-sequence delivery, it shall also be possible to allow that the
receiving RLC entity delivers SDUs to upper layer in different order than submitted to RLC sublayer at the
transmitting side.

M aintenance of QoS as defined by upper layers. The retransmission protocol shall be configurable by layer 3
to provide different levels of QoS. This can be controlled.

Notification of unrecoverable errors. RLC notifies the upper layer of errorsthat cannot be resolved by RLC
itself by normal exception handling procedures, e.g. by adjusting the maximum number of retransmissions
according to delay requirements.

For AM RLC, thereisonly one RLC entity per Radio Bearer. For UM and TM RLC, there is one or two (one for each
direction) RLC entities per Radio Bearer.

5322 RLC Functions

Segmentation and reassembly. This function performs segmentation/reassembly of variable-length upper layer
PDUs into/from smaller RLC PDUs. The RLC PDU sizeis adjustable to the actual set of transport formats.

Concatenation. If the contents of an RLC SDU cannot be carried by one RLC PDU, the first segment of the
next RLC SDU may be put into the RLC PDU in concatenation with the last segment of the previous RLC SDU.

Padding. When concatenation is not applicable and the remaining data to be transmitted does not fill an entire
RLC PDU of given size, the remainder of the datafield shall be filled with padding bits.

Transfer of user data. Thisfunction is used for conveyance of data between users of RLC services. RLC
supports acknowledged, unacknowledged and transparent data transfer. QoS setting controls transfer of user
data.

Error correction. Thisfunction provides error correction by retransmission (e.g. Selective Repeat, Go Back N,
or a Stop-and-Wait ARQ) in acknowledged data transfer mode.

In-sequence delivery of upper layer PDUs. This function preserves the order of upper layer PDUs that were
submitted for transfer by RLC using the acknowledged data transfer service. If this function is not used, out-of-
sequence delivery is provided.

Duplicate Detection. This function detects duplicated received RLC PDUs and ensures that the resultant upper
layer PDU is delivered only once to the upper layer.

Flow control. Thisfunction allows an RLC receiver to control the rate at which the peer RLC transmitting entity
may send information.

Sequence number check. Thisfunction is used in unacknowledged mode and guarantees the integrity of
reassembled PDUs and provides a mechanism for the detection of corrupted RLC SDUs through checking
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sequence number in RLC PDUs when they are reassembled into a RLC SDU. A corrupted RLC SDU will be
discarded.

- Protocol error detection and recovery. This function detects and recovers from errorsin the operation of the
RLC protocol.

- Ciphering. Thisfunction prevents unauthorised acquisition of data. Ciphering is performed in RLC layer for
non-transparent RLC mode. Details of the security architecture are specified in [15].

- SDU discard. This function allows an RLC transmitter to discharge RLC SDU from the buffer.

53.3 PDCP Services and Function

This subclause provides an overview on services and functions provided by the Packet Data Convergence Protocol
(PDCP). A detailed description of the PDCP isgivenin [10].

5.33.1 PDCP Services provided to upper layers
- PDCP SDU delivery.

5.3.3.2 PDCP Functions

- Header compression and decompression. Header compression and decompression of | P data streams (e.g.,
TCP/IP and RTP/UDP/IP headers) at the transmitting and receiving entity, respectively. The header compression
method is specific to the particular network layer, transport layer or upper layer protocol combinations e.g.
TCP/IP and RTP/UDP/IP.

- Transfer of user data. Transmission of user data means that PDCP receives PDCP SDU from the NAS and
forwards it to the RLC layer and vice versa.

- Support for lossless SRNS relocation or lossless DL RLC PDU size change. Maintenance of PDCP sequence
numbers for radio bearers that are configured to support lossless SRNS relocation or lossless DL RLC PDU size
change.

534 Broadcast/Multicast Control - Services and functions

This subclause provides an overview on services and functions provided by the BMC sublayer. A detailed description
of the BMC protocol isgivenin [10].

5.34.1 BMC Services

The BMC-SAP provides a broadcast/multicast transmission service in the user plane on the radio interface for common
user datain unacknowledged mode.

5.34.2 BMC Functions

- Storage of Cell Broadcast M essages.
The BMC stores the Cell Broadcast messages received over the CBC-RNC interface for scheduled transmission.

- Traffic volume monitoring and radio resour ce request for CBS.
At the UTRAN side, the BMC calculates the required transmission rate for Cell Broadcast Service based on the
messages received over the CBC-RNC interface, and requests for appropriate CTCH/FACH resources from
RRC.

- Scheduling of BM C messages.
The BMC receives scheduling information together with each Cell Broadcast message over the CBC-RNC-
interface. Based on this scheduling information, at the UTRAN side, BM C generates schedule messages and
schedules BM C message sequences accordingly. At the UE side, BMC eval uates the schedule messages and
indicates scheduling parameters to RRC, which are used by RRC to configure the lower layers for CBS
discontinuous reception.
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- Transmission of BM C messagesto UE.
This function transmits the BM C messages (Scheduling and Cell Broadcast messages) according to schedule.

- Delivery of Cell Broadcast messagesto upper layer (NAS).
This functions delivers the received Cell Broadcast messages to upper layer (NAS) in the UE. Only non-
corrupted Cell Broadcast messages are delivered.

5.35 Data flows through Layer 2

Data flows through layer 2 are characterised by the applied data transfer modes on RLC (acknowledged,
unacknowledged and transparent transmission) in combination with the data transfer type on MAC, i.e. whether or not a
MAC header isrequired. The case where no MAC header isrequired isreferred to as "transparent” MAC transmission.
Acknowledged and unacknowledged RLC transmissions both require a RLC header. In unacknowledged transmission,
only one type of unacknowledged data PDU is exchanged between peer RLC entities. In acknowledged transmission,
both (acknowledged) data PDUs and control PDUs are exchanged between peer RLC entities.

The resulting different data flow cases are illustrated in Figures 6 - 9. On the level of detail presented here, differences
between acknowledged and unacknowledged RL C transmission are not visible. Acknowledged and unacknowledged
RLC transmission is shown as one case, referred to as non-transparent RLC.

NOTE: Theterm "transparent transmission” is used here to characterise the case where a protocol, MAC or RLC,
does not require any protocol control information (e.g. header). In transparent transmission mode,
however, some protocol functions may still be applied. In this case an entity of the respective protocol
must be present even when the protocol is transparent. For the RLC protocol the segmentation/reassembly
function may be applied. This can be performed without segmentation header when a given higher layer
PDU fitsinto afixed number of RLC PDUs to be transferred in a given transmission time interval. In this
case segmentation/reassembly follows predefined rules known to sending and receiving RLC entities. For
instance in the user plane, the segmentation/reassembly function is needed for the case of real-time
services using high and possibly variable bit rates. For such services higher layer PDUs shall be
segmented into reasonably sized RLC PDUs of fixed length allowing efficient FCS error detection on the
physical layer. The higher layer PDU can be reassembled by simply concatenating all RLC PDUs
included in atransport block set asimplied by the used transport format.

Figure 6 and Figure 7 illustrate the data flows for transparent RLC with transparent and non-transparent MAC
transmission, respectively.

Figure 8 and Figure 9 illustrate the data flows for non-transparent RL C with transparent and non-transparent MAC
transmission, respectively.

A number of MAC PDUs shown in the figures shall comprise atransport block set. Note, however, that in all casesa
transport block set must not necessarily match with a RLC SDU. The span of atransport block set can be smaller or
larger than an RLC SDU.

Each mapping between alogical channel and atransport channel as defined in Figure 4 and Figure 5 in combination
with the respective RLC transmission mode implies a certain data flow that is specified on ageneral level in the
following.
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Figure 6: Data flow for transparent RLC and MAC

Figure 9: Data flow for non-transparent RLC and MAC
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Figure 9a: Data flow for non-transparent RLC and MAC mapped to HS-DSCH

5.35.1 Data flow for BCCH mapped to BCH

All RRC PDUs transmitted on BCCH have a fixed length and fit into one RLC PDU (and, equivalently, MAC PDU, as
defined by the transport format). No RLC header is needed, i.e. the transparent data transfer mode of RLC is applied.

No MAC header is needed since only one BCCH logical channel is mapped onto aBCH. Figure 6 is applicable.

5.3.5.2 Data flow for BCCH mapped to FACH

No RLC header is needed, i.e. the transparent data transfer mode of RLC is applied. A MAC header isrequired for
identification of the logical channel carried by the FACH. The data flow shown in Figure 7 is applicable.

5.3.5.3 Data flow for PCCH mapped to PCH

No RLC or MAC header is needed, i.e. the dataflow in Figure 6 is applicable.

5354 Data flow for CCCH mapped to FACH/RACH

For CCCH, transparent transmission mode on RLC is employed on the uplink (when mapped to RACH).
Unacknowledged transmission mode on RLC is employed on the downlink (when mapped to FACH). A MAC header is
used for logical channel identification (CCCH, CTCH, SHCCH, DCCH, DTCH). If the transparent RLC transfer mode
is applied, the data flow Figure 7 is applicable. If the unacknowledged RLC transfer mode is applied, the data flow
Figure 9 isapplicable.

5.355 Data flow for SHCCH mapped to USCH

For SHCCH mapped on USCH, transparent transmission mode on RLC is employed. A MAC header may be used for
logical channel identification (SHCCH, DCCH, DTCH). When no MAC header is used, SHCCH must be the only
channel mapped to USCH/DSCH. Depending on whether the MAC header is needed or not, either the data flow Figure
6 or Figure 7 is applicable.
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5.3.5.6 Data flow for SHCCH mapped to FACH/RACH

For SHCCH, transparent transmission mode on RLC is employed on the uplink (when mapped to RACH).
Unacknowledged transmission mode on RLC is employed on the downlink (when mapped to FACH). A MAC header
may be used for logical channel identification (CCCH, CTCH, SHCCH, DCCH, DTCH). When no MAC header is
used, SHCCH must be the only channel mapped to RACH/FACH. If the transparent RLC transfer mode is applied,
depending on whether the MAC header is needed or not, either the data flow Figure 6 or Figure 7 is applicable. If the
unacknowledged RLC transfer mode is applied, depending on whether the MAC header is needed or not, either the data
flow Figure 8 or Figure 9 is applicable.

5.3.5.7 Data flow for DCCH mapped to FACH/RACH

For DCCH, both unacknowledged and acknowledged transmission mode on RLC is employed. A MAC header is
mandatory for FACH/RACH carrying DCCH. The data flow shown in Figure 9 is applicable.

5.3.5.8 Data flow for DCCH mapped to DSCH
For DCCH both unacknowledged and acknowledged transm|saon mode on RLC is employed A MAGheadeHs

aMAC header isoptiondl, i.e. elther the dataflow in Flgure8 or Flgure9 |sappllcable

5.3.5.9 Data flow for DCCH mapped to USCH

For DCCH, both unacknowledged and acknowledged transmission mode on RLC is employed. A MAC header is
needed if DCCH and DTCH logica channels are multiplexed in MAC before mapping to a USCH, i.e. either the data
flow in Figure 8 or Figure 9 is applicable.

5.3.5.10 Data flow for DCCH mapped to CPCH

For DCCH mapped to CPCH, unacknowledged or acknowledged transmission modes on RLC are employed. The MAC
header is needed for logical channel service multiplexing. Figure 9 is the applicable data flow to this case.

5.3.5.11 Data flow for DTCH (non-transparent RLC) mapped to FACH/RACH

Mapping to FACH/RACH implies a DTCH with acknowledged or unacknowledged transmission on RLC. A MAC
header is mandatory for FACH/RACH when carrying DTCH. The data flow shown in Figure 9 is applicable.

5.3.5.12 Data flow for DTCH (non-transparent RLC) mapped to DSCH
Mapp| ng to DSCH |mpI|es a DTCH W|th acknowl edged or unacknowl edged transmlsson on RLC A MAGheader—ls

aMAC header is optlonal i.e elther the dataflow in Flgure8 or Figure 9 |sappllcable

5.3.5.13 Data flow for DTCH (non-transparent RLC) mapped to USCH

Mapping to USCH implies a DTCH with acknowledged or unacknowledged transmission on RLC. A MAC header is
needed if DCCH and DTCH logical channels are multiplexed in MAC before mapping to a USCH, i.e. either the data
flow in Figure 8 or Figure 9 is applicable.

5.3.5.14 Data flow for DTCH (transparent RLC) mapped to DCH

Continuous DTCH data stream is segmented into transport blocks on RLC and mapped on a DCH transport channel on
MAC. The transport block sizeis naturally implied by the datarate. Both RLC and MAC sublayers are transparent, i.e.
no protocol control information is added, when no multiplexing of DTCH on MAC is applied. The data flow shown in
Figure 6 is applicable. If multiplexing on MAC is performed, a MAC header is needed, and Figure 7 applies.
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5.3.5.15 Data flow for DTCH (non-transparent RLC) mapped to DCH

In this case acknowledged or unacknowledged transmission on RLC is applied. A MAC header is needed only if
multiple DTCH logical channels are multiplexed in MAC before mapping to aDCH, i.e. either the data flow in Figure 8
or Figure 9 is applicable.

5.3.5.16 Data flow for DTCH (non-transparent RLC) mapped to CPCH.

This case requires both non-transparent RLC and MAC operations. The data flow shown in Figure 9 is applicable.

5.3.5.17 Data flow for DCCH mapped to DCH

In this case non-transparent or transparent transmission mode on RLC is applied. A MAC header is needed only if
DCCH and DTCH logica channels are multiplexed in MAC before mapping to aDCH, i.e. either the dataflow in
Figure 8 or Figure 9 is applicable.

5.3.5.18 Data flow for CTCH mapped to FACH

For CTCH, unacknowledged transmission mode on RLC is employed. A MAC header is used for logica channel
identification (CCCH, CTCH, DCCH, DTCH). The data flow shown in Figure 9 is applicable.

5.3.5.19 Data flow for DCCH mapped to HS-DSCH (TDD only)

For DCCH, both unacknowledged and acknowledged transmission mode on RLC is employed. A MAC header is
mandatory when the DCCH is mapped to the HS-DSCH, i.e. the data flow in figure 9ais applicable.

5.3.5.20 Data flow for DTCH (non-transparent RLC) mapped to HS-DSCH

Mapping to HS-DSCH implies a DTCH with acknowledged or unacknowledged transmission on RLC. A MAC header
is mandatory when the DCCH is mapped to the HS-DSCH, i.e. the data flow in figure 9ais applicable.

5.3.6

Transport Channel, Logical Channel and MAC-d flow Numbering

The UE model for transport channel and logical channel numbering is defined by the following:

- For FACH transport channels:

A transport channel identity is associated with each FACH transport channel. Each identity is unique within
the downlink FACHs mapped onto the same physical channel.

Transport channel identities can be allocated non sequentially.

Transport channel identity is not used to determine the radio bearer mapping. The transport channels that can
be used are determined from the available physical channels.

Each downlink DCCH and DTCH has a unique logical channel identity.

- For RACH and CPCH transport channels:

A transport channel identity is associated with each RACH transport channel. Each identity is unique within
the RACHs mapped onto the same PRACH.

A transport channel identity is associated with each CPCH transport channel. Each identity is unique within
the CPCHs mapped onto the same CPCH set.

Transport channel identities can be allocated non sequentially.

Transport channel identity is not used to determine the radio bearer mapping. The transport channels that can
be used are determined from the available physical channels.

Each uplink DCCH and DTCH has aunique logical channel identity.
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- For downlink DCH and DSCH transport channels:

- A transport channel identity is associated with each downlink DCH transport channel. Each identity is unique
within the downlink DCHs configured in the UE;

- Transport channel identities can be allocated non sequentially.

- A transport channel identity is associated with each DSCH transport channel. Each identity is unique within
the DSCHs configured in the UE;

- Alogical channel identity is associated with each logical channel that is multiplexed with other logical
channels before being mapped to atransport channel. Each identity is unique within the logical channels
mapped to the same transport channel.

- Alogical channel that is mapped to DCH and DSCH simultaneously in TDD has one logica channel
identity.

- For HS-DSCH:

- A MAC-flow identity is associated with each MAC-d flow. Each identity is unique within the MAC-d flows
configured in the UE;

- Alogical channel identity is associated with each logical channel that is multiplexed with other logical
channels before being mapped to a MAC-d flow. Each identity is unique within the logical channels mapped
to the same MAC-d flow.

A logical channel that is mapped to DCH and HS-DSCH simultaneously has one logical channel identity.
- For uplink DCH and USCH transport channels:

- A transport channel identity is associated with each uplink DCH transport channel. Each identity is unique
within the uplink DCHs configured in the UE;

- Transport channel identities can be allocated non sequentially.

- A transport channel identity is associated with each USCH transport channel. Each identity is unique within
the USCHs configured in the UE;

- Alogical channel identity is associated with each logical channel that is multiplexed with other logical
channels before being mapped to atransport channel. Each identity is unique within the logical channels
mapped to the same transport channel.

54 Layer 3 - Uu Stratum Services and Functions

This subclause provides an overview on Layer 3 services and functions provided by the Uu Stratum as awhole. A
detailed description of the RRC protocol is given in [11]. Examples of structured proceduresinvolving RRC in Idle
Mode and Connected Mode are described in [5] and [6], respectively.

541 Uu Stratum services

54.1.1 General Control

The GC SAP provides an information broadcast service. This service broadcasts information to all UEsin acertain
geographical area. The basic requirements from such service are:

- It should be possible to broadcast non-access stratum information in a certain geographical area.

- Theinformation istransferred on an unacknowledged mode link. Unacknowledged mode means that the delivery
of the broadcast information can not be guaranteed (typically no retransmission scheme is used). It seems
reasonable to use an unacknowledged mode link since the information is broadcast to alot of UEs and since
broadcast information often is repeated periodically.
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- It should be possible to do repeated transmissions of the broadcast information (how it is repeated is controlled
by the non-access stratum).

- The point where the UE received the broadcast information should be included, when the access stratum delivers
broadcast information to the non-access stratum.

54.1.2 Notification

The Nt SAP provides paging and notification broadcast services. The paging service sends information to a specific
UE(s). The information is broadcast in a certain geographical area but addressed to a specific UE(s). The basic
requirements from such service are:

- It should be possible to broadcast paging information to a number of UEsin a certain geographical area.

- Theinformation istransferred on an unacknowledged mode link. It is assumed that the protocol entitiesin non-
access stratum handle any kind of retransmission of paging information.

The notification broadcast service broadcasts information to all UEs in a certain geographical. The basic requirements
from this service are typically the same as for the information broadcast service of the GC SAP:

- It should be possible to broadcast notification information in a certain geographical area.

- Theinformation is transferred on an unacknowledged mode link.

5413 Dedicated Control

The DC SAP provides services for establishment/rel ease of a connection and transfer of messages using this connection.
It should also be possible to transfer a message during the establishment phase. The basic requirements from the
establishment/rel ease services are:

- It should be possible to establish connections (both point and group connections).

- It should be possible to transfer an initial message during the connection establishment phase. This message
transfer has the same requirements as the information transfer service.

- It should be possible to release connections.

The information transfer service sends a message using the earlier established connection. According to [1] it is possible
to specify the quality of service requirements for each message. A finite number of quality of service classes will be
specified in [1], but currently no class has been specified. In order to get an idea of the basic requirements, the CC and
MM protocolsin GSM are used as areference. A GSM based core network is chosen since it is one main option for
UMTS. Considering the existing GSM specification of CC and MM the basic requirements from the information
transfer service provided by the 'Duplication avoidance' function are (these are some of the services provided by the
combination of a duplication layer, RR and the data link layer in GSM):

- In-sequence transfer of messages
Messages are delivered to the NAS on the receiver side exactly in the order they have been submitted by the
NAS on the sending side, without loss or duplication, except possibly for the loss of last messages in case of
connection abortion.

- Priority handling
If SM'S messages should be transported through the control plane it should be possible to give higher priority to
signalling messages.

The CC and MM protocols also expect other services, which can not be supported by the current primitives of the DC
SAP, e.g. indication of radio link failure.

The information transfer service is provided by a combination of the services provided by the data link layer, RNC and
the 'Duplication avoidance' function.

542 RRC functions

The Radio Resource Control (RRC) layer handles the control plane signalling of Layer 3 between the UEs and UTRAN.
The RRC performs the following functions:
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Broadcast of information provided by the non-access stratum (Cor e Networ k). The RRC layer performs
system information broadcasting from the network to all UEs. The system information is normally repeated on a
regular basis. The RRC layer performs the scheduling, segmentation and repetition. This function supports
broadcast of higher layer (above RRC) information. This information may be cell specific or not. As an example
RRC may broadcast Core Network location service areainformation related to some specific cells.

Broadcast of information related to the access stratum. The RRC layer performs system information
broadcasting from the network to al UEs. The system information is normally repeated on aregular basis. The
RRC layer performs the scheduling, segmentation and repetition. This function supports broadcast of typically
cell-specific information.

Establishment, re-establishment, maintenance and release of an RRC connection between the UE and
UTRAN. The establishment of an RRC connection isinitiated by a request from higher layers at the UE side to
establish the first Signalling Connection for the UE. The establishment of an RRC connection includes an
optional cell re-selection, an admission control, and alayer 2 signalling link establishment. The release of an
RRC connection can be initiated by arequest from higher layers to release the last Signalling Connection for the
UE or by the RRC layer itself in case of RRC connection failure. In case of connection loss, the UE requests re-
establishment of the RRC connection. In case of RRC connection failure, RRC rel eases resources associated
with the RRC connection.

Establishment, reconfiguration and release of Radio Bearers. The RRC layer can, on request from higher
layers, perform the establishment, reconfiguration and release of Radio Bearersin the user plane. A number of
Radio Bearers can be established to an UE at the same time. At establishment and reconfiguration, the RRC
layer performs admission control and selects parameters describing the Radio Bearer processing in layer 2 and
layer 1, based on information from higher layers.

Assignment, reconfiguration and release of radio resour ces for the RRC connection. The RRC layer
handles the assignment of radio resources (e.g. codes, CPCH channels) needed for the RRC connection including
needs from both the control and user plane. The RRC layer may reconfigure radio resources during an
established RRC connection. This function includes coordination of the radio resource allocation between
multiple radio bearers related to the same RRC connection. RRC controls the radio resources in the uplink and
downlink such that UE and UTRAN can communicate using unbalanced radio resources (asymmetric uplink and
downlink). RRC signals to the UE to indicate resource allocations for purposes of handover to GSM or other
radio systems.

RRC connection mability functions. The RRC layer performs evaluation, decision and execution related to
RRC connection mobility during an established RRC connection, such as handover, preparation of handover to
GSM or other systems, cell re-selection and cell/paging area update procedures, based on e.g. measurements
done by the UE.

Paging/natification. The RRC layer can broadcast paging information from the network to selected UEs. Higher
layers on the network side can request paging and notification. The RRC layer can a so initiate paging during an
established RRC connection.

Routing of higher layer PDUs. This function performs at the UE side routing of higher layer PDUsto the
correct higher layer entity, at the UTRAN side to the correct RANAP entity.

Control of requested QoS. This function shall ensure that the QoS requested for the Radio Bearers can be met.
Thisincludes the allocation of a sufficient number of radio resources.

UE measurement reporting and control of the reporting. The measurements performed by the UE are
controlled by the RRC layer, in terms of what to measure, when to measure and how to report, including both
UMTS air interface and other systems. The RRC layer aso performs the reporting of the measurements from the
UE to the network.

Outer loop power control. The RRC layer controls setting of the target of the closed loop power control.

Control of ciphering. The RRC layer provides procedures for setting of ciphering (on/off) between the UE and
UTRAN. Details of the security architecture are specified in [15].

Slow DCA. Allocation of preferred radio resources based on long-term decision criteria. It isapplicable only in
TDD mode.
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Arbitration of radio resources on uplink DCH. This function controls the allocation of radio resources on
uplink DCH on afast basis, using a broadcast channel to send control information to al involved users.

NOTE: Thisfunctionisimplemented in the CRNC.

Initial cell selection and re-selection in idle mode. Selection of the most suitable cell based on idle mode
measurements and cell selection criteria

Integrity protection. This function adds a Message Authentication Code (MAC-1) to those RRC messages that
are considered sensitive and/or contain sensitive information. The mechanism how the MAC-I iscalculated is
described in [14].

Initial Configuration for CBS
This function performstheinitial configuration of the BMC sublayer.

Allocation of radio resourcesfor CBS

Thisfunction allocates radio resources for CBS based on traffic volume requirements indicated by BMC. The
radio resource alocation set by RRC (i.e. the schedule for mapping of CTCH onto FACH/S-CCPCH) is
indicated to BMC to enable generation of schedule messages. The resource allocation for CBS shall be broadcast
as system information.

Configuration for CBS discontinuous reception
This function configures the lower layers (L1, L2) of the UE when it shall listen to the resources allocated for
CBS bhased on scheduling information received from BMC.

Timing advance control. The RRC controls the operation of timing advance. It is applicable only in 3.84 Mcps
TDD.
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5.5 Interactions between RRC and lower layers in the C plane
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Figure 10: Interactions between RRC and lower layers

The RRC protocol controls and signals the allocation of radio resources to the UE. RRC alows MAC to arbitrate
between users and Radio Bearers within the radio resource alocation. The RRC uses the measurements done by the
lower layers to determine which radio resources that are available. Thereforeit is aneed for a measurement report from
the UE RRC to the UTRAN RRC. Figure 10 illustrates the principle. The loca control and local measurements
reporting is handled through the control SAPs between RRC and the lower layers.

5.6 Protocol termination

This subclause specifies in which node of the UTRAN the radio interface protocols are terminated, i.e. where within

UTRAN the respective protocol services are accessible. Dashed lines indicate those protocols whose presenceis
dependent on the service provided to upper layers.

5.6.1 Protocol termination for DCH
Figure 11 and Figure 12 show the protocol termination for DCH for the control and user planes, respectively. The part

of physical layer terminating in the Serving RNC is the topmost macro-diversity combining and splitting function for
the FDD mode. If no macrodiversity applies, the physical layer is terminated in Node B.
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Figure 11: Protocol Termination for DCH, control plane
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Figure 12: Protocol Termination for DCH, user plane

5.6.2 Protocol termination for RACH/FACH

Figure 13 and Figure 14 show the protocol termination for RACH/FACH for the control and user planes, respectively.
Control plane termination refers to the case where RACH/FACH carry dedicated, common or shared control
information (i.e. CCCH, DCCH or SHCCH, and in the downlink possibly also BCCH). User plane termination refers to
the case where RACH/FACH carry dedicated user data (DTCH) or common user data (CTCH).

It is assumed that macrodiversity/soft handover is not applied for RACH/FACH. Therefore, the physical layer
terminates in Node B. For RACH/FACH carrying DCCH, MAC is split between Controlling and Serving RNC. RLC,
and in the C plane also RRC terminate in the Serving RNC. Since lur can support common channel data streams, the
users of that common channel can depend on different SRNCs. However, they depend on the same Controlling RNC.
Therefore, for agiven user, the Controlling RNC and the Serving RNC can be separate RNCs.

For FACH carrying BCCH, MAC, RLC and RRC are terminated in the CRNC.
For RACH/FACH carrying SHCCH, MAC, RLC and RRC are terminated in the Controlling RNC (TDD only).
For RACH/FACH carrying CCCH, MAC, RLC and RRC are terminated in the RNC.
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Figure 13: Protocol Termination for RACH/FACH, control plane
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Figure 14: Protocol Termination for RACH/FACH, user plane

5.6.3 Void

56.4 Protocol termination for CPCH

The protocol termination for CPCH isidentical to the termination for RACH. Figure 13 (for DCCH) presents the
control plane protocol termination. Figure 14 presents the user plane protocol termination.

5.6.5 Protocol termination for DSCH

5.65.1 DSCH definition

The DSCH is only supported for TDD. The DSCH is aresource that existsin downlink only. It has only impact on the
physical and transport channel levels, so thereis no definition of shared channel in the logical channels provided by
MAC.

The DSCH is atransport channel shared dynamically between several UES. The DSCH is mapped to one or several
physical channels such that a specified part of the downlink resources is employed. For the DSCH no macrodiversity is
applied, i.e. aspecific DSCH istransmitted in asingle cell only.
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~——CaseB:-The DSCH is defined as a shared downlink channel for which resource allocation is performed by RRC
in Controlling RNC. The alocation messages, including UE identification, are transmitted on SHCCH, which is
mapped on RACH/FACH. Several DSCH can be multiplexed on a CCTrCH in the physical layer, the transport
formats of the DSCHSs have to be selected from the transport format combination set of this CCTrCH. Each
CCTrCH is mapped on one or more PDSCHs. If the transport format combination subset of a CCTrCH contains
more than one transport format combination, a TFCI can be transmitted inside the PDSCH, or blind detection

can be applied in the UE. This-caseissdppertedfor FBD-enhy-

Interleaving for the DSCH may be applied over amultiplicity of radio frames. Nevertheless, here the basic case is
considered where the interleaving is rectangular for agiven MAC PDU, and egual to one radio frame (10 ms). The
framing is synchronised on the SCH.

In every radio frame, one or several PDSCHSs can be used in the downlink. Therefore, the DSCH supports code
multiplexing. MAC multiplexing of different UEs shall not be applied within aradio frame, i.e. within one radio frame
aPDSCH isassigned to asingle UE. However, MAC multiplexing is allowed on a frame by frame basis, i.e. one
PDSCH may be allocated to different UEs at each frame.

Transport blocks on the DSCH may be of constant size, so that the Transport Block Set may be derived from the code
allocated to each UE on the DSCH. For case B, the transport format combination set can change with each transmission
timeinterval.

5.6.5.2 Resource allocation and UE identification on DSCH

The principles of capacity allocation and UE identification on the DSCH are described in more detail below.

5.6.5.2.1 VoidCase-A-(UJEreguires-a-downhnk-TFClona-DPCCH)

5.6.5.2.2 Case-B(UE requires a downlink SHCCH}-{(FbBbB-enly

The information which physical downlink shared channels to listen to and when, is sent by RRC on the SHCCH logical
channel, which is mapped on RACH and USCH/FACH and DSCH. The transmitted Layer 3 messages contain
information about the used PDSCHs and the timing of the allocation.

5.6.5.3 Model of DSCH in UTRAN

Figure 15 captures the working assumption on the Downlink Shared Channel (DSCH). The two RLCs point to logical
channel (DTCH) specific RLC-entities of specific users while MAC refersto the provision of MAC sublayer functions
for al users.

The MAC sublayer of aDSCH is split between the Controlling RNC and SRNC. For agiven user, the RLC sublayer is
terminated in its SRNC. Since lur can support DSCH data streams, the users on that DSCH can depend on different
SRNCs. For agiven user, the Controlling RNC and the Serving RNC can be separate RNCs. The MAC in the network
takes care of mapping downlink data either to a common channel (FACH, not shown in thisfigure), or to a DCH and/or
the DSCH.
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Figure 15: Model of downlink shared channel (DSCH) in UTRAN_TDD only)
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5654 Protocol termination

The protocol termination points for DSCH in control and user planes are presented in Figure 16 and Figure 17,
respectively. The DSCH isfor TDD only.

RRC < RRC

RLC = RLC

MAC e MAC

MAC < MAC

PHY €4—  PHY

UE Node B Controlling SRNC
RNC

Figure 16: Protocol termination points for DSCH, control plane(TDD only)

,  PDCP < | PDCP
RLC < RLC
MAC < MAC
MAC < MAC
PHY <4— | PHY

UE Node B Controlling SRNC
RNC

Figure 17: Protocol termination points for DSCH, user plane(TDD only)

5.6.6 Protocol termination for transport channel of type USCH

5.6.6.1 USCH definition

The USCH is only supported for TDD. It isaresource that existsin uplink only. It has only impact on the physical and
transport channel levels, so there is no definition of shared channel in the logical channels provided by MAC.

The USCH is atransport channel shared dynamically between several UES. The USCH is mapped to one or several
physical channels such that a specified part of the uplink resources is employed.

The USCH is defined as a shared uplink channel for which resource allocation is performed by RRC in Controlling
RNC. The allocation requests and allocation messages, including UE identification, are transmitted on SHCCH, which
is mapped on RACH and USCH/FACH and DSCH. Several USCHs can be multiplexed on a CCTrCH in the physical
layer, the transport formats of the USCHSs have to be selected from the transport format combination set of this
CCTrCH. Each CCTrCH is mapped on one or more PUSCHS. If the transport format combination subset of a CCTrCH
contains more than one transport format combination, a TFCI can be transmitted inside the PUSCH, or blind detection
can be applied in the Node B.

Interleaving for the USCH may be applied over a multiplicity of radio frames.

In every radio frame, one or several PUSCHSs can be used in the uplink. Therefore, the USCH supports physical channel
multiplexing. MAC multiplexing of different UEs shall not be applied within aradio frame, i.e. within one radio frame
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aPUSCH isassigned to asingle UE. However, MAC multiplexing is allowed on a frame by frame basis, i.e. one
PUSCH may be alocated to different UES at each frame.

The transport format combination set on the USCH can change with each transmission time interval.

5.6.6.2 Resource allocation and UE identification on USCH

The information which physical uplink shared channels to transmit on and when is sent by RRC on the SHCCH logical
channel, which is mapped on RACH and USCH/FACH and DSCH. The transmitted Layer 3 messages contain
information about the assigned PUSCHs and the timing of the allocation.

5.6.6.3 Model of USCH in UTRAN

Figure 18 captures the working assumption on the Uplink Shared Channel (USCH). The two RLCs point to logical
channel (DTCH) specific RLC-entities of specific users while MAC refersto the provision of MAC sublayer functions
for all users.

The MAC sublayer of a USCH is split between the Controlling RNC and SRNC. For a given user, the RLC sublayer is
terminated in its SRNC. Since lur can support USCH data streams, the users on that USCH can depend on different
SRNCs. For agiven user, the Controlling RNC and the Serving RNC can be separate RNCs. The MAC in the network
takes care of mapping uplink data either from a common channel (RACH, not shown in thisfigure), DCH or the USCH.

Allocations of uplink capacity are requested by the UEs and signalled to the UEs on the SHCCH (Shared channel
control channel), which is mapped on RACH and USCH/FACH and DSCH.

MAC
SRNCs
Controlling RNC MACGS Y
:AiH/ uscl:H
Node B FACH
VE
Signalling Datafor
for UE 1&2 UE 1&2
Figure 18: Model of uplink shared channel (USCH) in UTRAN (TDD only)
5.6.6.4 Protocol termination

The protocol termination points for USCH in control and user planes are presented in Figure 19 and Figure 20,
respectively. The USCH isfor TDD only.
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Figure 19: Protocol termination points for USCH, control plane (TDD only)
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MAC
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Figure 20: Protocol termination points for USCH, user plane (TDD only)

5.6.7 Protocol termination for transport channel of type BCH

System information on BCH can include information that is available only in Node B, and need to be updated very
frequently (each 20-100 ms), such as uplink interference in the cell. Also, for the system information originating from
the RNC, it is assumed that the updating of system information is at least one magnitude less (minutes) than the
repetition frequency on the BCH (in the order of 1s). The system information originating from the CRNC should be sent
transparently to Node B, which then handles the repetition. Protocol termination for the BCH shall therefore be
distributed between the Node B and the CRNC, resulting in less signalling on lub and lower processor load. Note that

the RLC sublayer istransparent for this transport channel type.

RRC

<

RLC

MAC

PHY

UE

] RRC
] RLC

«———— 1 MAC
<4“——  PHY

RRC

NodeB

Figure 21: Protocol termination for BCH
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5.6.8 Protocol termination for transport channel of type PCH

In order to enable co-ordinated scheduling between PCH and FACH/DSCH the corresponding MAC scheduling
functions shall be allocated in the same node. MAC-c/shisterminated in CRNC. A natural implication isthat RLC and
RRC also are terminated in CRNC.

Note that the RLC sublayer is transparent for this channel.

RRC < RRC

RLC < RLC

MAC < MAC

PHY ¢ PHY

UE Node B Controlling
RNC

Figure 22: Protocol termination for PCH

5.6.9 Protocol termination for HS-DSCH

5.6.9.1 HS-DSCH definition

The HS-DSCH is aresource that exists in downlink only. It has only impact on the physical and transport channel
levels, so there is no definition of shared channel in the logical channels provided by MAC.

The HS-DSCH is atransport channel for which a common pool of radio resourcesis shared dynamically between
several UEs. The HS-DSCH is mapped to one or several physical channels such that a specified part of the downlink
resources is employed. For the HS-DSCH no macrodiversity is applied, i.e. a specific HS-DSCH istransmitted in a
single cell only.

- TheHS-DSCH isdefined as an extension to DCH transmission. Physical channel signalling is used for
indicating to a UE when it has been scheduled and then the necessary signalling information for the UE to
decode the HS-PDSCH.

In every HS-DSCH TTI, one or several HS-PDSCHSs can be used in the downlink. Therefore, the HS-DSCH supports
code multiplexing. MAC multiplexing of different UEs shall not be applied within an HS-DSCH TTI, i.e. within one
HS-DSCH TTI an HS-PDSCH is assigned to asingle UE. However, MAC multiplexingisalowed onaTTI by TTI
basis, i.e. one HS-PDSCH may be allocated to different UEs at each TTI.

5.6.9.2 Resource allocation and UE identification on HS-DSCH

For each HS-DSCH TTI, each HS-SCCH carries HS-DSCH related downlink signalling for one UE, along with a UE
identity (viaa UE specific CRC) that identifies the UE for which this information is necessary in order to decode the
scheduled HS-PDSCH.

5.6.9.3 Protocol termination

The protocol termination points for HS-DSCH in the control and user planes are presented in figure 5.6.9.3-1 and figure
5.6.9.3-2, respectively. Two configurations exist, a Configuration with MAC-c/sh and a Configuration without MAC-
c/sh.

- Configuration with MAC-c/sh: In this case, the MAC-hsin Node B is |located below MAC-c/sh in CRNC.
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- Configuration without MAC-c/sh: In this case, the CRNC does not have any function for the HS-DSCH. MAC-d
in SRNC islocated directly above MAC-hsin Node B, i.e. in the HS-DSCH the SRNC is directly connected to
the Node B, thus bypassing the DRNC.

Both configurations are transparent to both the UE and Node B. Figures 5.6.9.3-2 and 5.6.9.3-3 show the respective user
plane protocol architecture with termination points for the above two configurations.

RRC RRC
RLC RLC
MAC < MAC

MAC |¢——— | MAC

PHY  |¢——  PHY

UE Node B SRNC

Figure 5.6.9.3-1: Protocol termination points for HS-DSCH, control plane

,  PDCP i« !  PDCP |
RLC < RLC
MAC |4 MAC

MAC <«———| MAC

PHY ] PHY

UE Node B SRNC

Figure 5.6.9.3-2: Protocol termination points for HS-DSCH, user plane

6 User Identification and RRC Connection Mobility

6.1 UE identification on the radio interface

A Radio Network Temporary Identity (RNTI) is used as an UE identifier on RACH/FACH, RACH+CPCH/FACH or,
for EBB-TDD mode, also on DSCH by the MACEpretecetRRC, or on PCH by the RRC, when a RRC connection exists.
For the HS-DSCH the UE identification is included by the physical layer with the help of a UE-specific CRC.

Definition of UE identifiers

Several types of RNTIs exist. Oneis used within the Serving RNC and it is denoted by Serving RNC RNTI (S-RNTI).
A second typeis used within a cell controlled by a CRNC, when applicable, and it is denoted by Cell RNTI (C-RNTI).
A third typeis used only for TDD within acell controlled by a CRNC when a DSCH is allocated and it is denoted by
DSCH-RNTI. A fourth type is used within a cell controlled by a CRNC when an HS-DSCH is configured and it is
denoted by HS-DSCH-RNTI (H-RNTI).

S-RNTI isallocated for all UEs having a RRC connection. It is allocated by the Serving RNC and it is unique within the
Serving RNC. S-RNTI isreallocated always when the Serving RNC for the RRC connection is changed and deallocated
when the RRC connection is released.
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In addition for each UE having an RRC connection, thereis an identifier of its current serving RNC, which is denoted
as SRNC identifier. The SRNC identifier together with SSRNTI isaunique identifier of the RRC connection within
PLMN. The combination of SRNC identifier and S-RNTI isreferred to as U-RNTI (UTRAN Radio Network
Temporary ldentity), which is used on the radio interface.

C-RNTI for aUE is dlocated by a controlling RNC and it is unique within one cell controlled by the allocating CRNC.
C-RNTI can be reallocated when a UE accesses a new cell with the cell update procedure.

In TDD mode, DSCH-RNTI for a UE is alocated by controlling RNC when a DSCH channel is configured. DSCH-
RNTI is unique within the cell carrying the DSCH.

H-RNTI for a UE is alocated by a controlling RNC and it is unique within one cell controlled by the allocating CRNC.
H-RNTI is reallocated when an HS-DSCH cell change is performed.

Usage of UE identifiers

U-RNTI is alocated to an UE having a RRC connection. It identifies the UE within UTRAN and isused as a UE
identifier in cell update, URA update, RRC connection reestablishment and (UTRAN originated) paging messages and
associated responses on the radio interface. The SRNC identifier within the U-RNTI is used by the Controlling RNC to
route the received uplink messages towards the Serving RNC.

C-RNTI isused asa UE identifier in all other DCCH/DTCH common channel messages on the radio interface.

In TDD mode, DSCH-RNTI isused as a UE identifier for DTCH and DCCH in downlink when mapped onto DSCH
transport channel.

H-RNTI isused as a UE identifier for the HS-DSCH.

NAS identifiers are used as the UE identifier in the initial access CCCH message on the radio interface.

6.2 UE connection to UTRAN

The different levels of UE connection to UTRAN are listed below:

- No signalling connection exist
The UE has no relation to UTRAN, only to CN. For data transfer, a signalling connection has to be established.

- Signalling connection exist
There isa RRC connection between UE and UTRAN. The UE position can be known on different levels:

- UTRAN Registration Area (URA) level
The UE position is known on UTRAN registration area level. URA is a specified set of cell, which can be
identified on the BCCH.

- Cdl leve
The UE position is known on cell level. Different channel types can be used for data transfer:

- Common transport channels (RACH, FACH, CPCH, DSCH, HS-DSCH);
- Dedicated transport channels (DCH).

7 UE modes

Two modes of operation are currently defined for the UE, idle mode and connected mode [5, 6].

After power on, the UE staysin idle mode until it transmits a request to establish an RRC connection. In idle mode the
UE isidentified by non-access stratum identities such as IMSI, TMSI and P-TMSI. In addition, the UTRAN has no own
information about the individual idle mode UES, and can only address e.g. all UEsin acell or all UEs monitoring a
specific paging occasion.

The connected mode is entered when the RRC connection is established. A RRC connection is established between the
UE and aRNC called SRNC. The UE is assigned aradio network temporary identity (U-RNTI and possibly in addition
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| C-RNTI or, only for TDD, DSCH-RNTI) to be used as UE identity on common transport channels. RRC connection is
within a UTRAN identified with the U-RNTI.

The UE leaves the connected mode and returns to idle mode when the RRC connection is released or at RRC
connection failure.

Reception of SMS cell broadcast can be done in both idle and connected mode.
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5.2 Layer 1 Services and Functions

This subclause shall provide an overview on services and functions provided by the physical layer. A detailed
description of Layer 1 general regquirements can be found in [4].

521 L1 Services

The physical layer offersinformation transfer servicesto MAC and higher layers. The physical layer transport services
are described by how and with what characteristics data are transferred over the radio interface. An adequate term for
thisis Transport Channel'.

NOTE: Thisshould be clearly separated from the classification of what is transported, which relates to the
concept of logical channels. Thus DCH is used to denote that the physical layer offers the same type of
service for both control and traffic.

5.21.1 Transport channels

A generd classification of transport channelsisinto two groups:

- common transport channels (where there is a need for inband identification of the UESs when particular UEs are
addressed); and

- dedicated transport channels (where the UEs are identified by the physical channel, i.e. code and frequency for
FDD and code, time slot and frequency for TDD).

Common transport channel types are (a more detailed description can be found in [4]):
- Random Access Channel (RACH)

A contention based uplink channel used for transmission of relatively small amounts of data, e.g. for initial
access or hon-real-time dedicated control or traffic data.

- Common Packet Channel (CPCH)

A contention based channel used for transmission of bursty data traffic. This channel only existsin FDD mode
and only in the uplink direction. The common packet channel is shared by the UEsin acell and therefore, itisa
common resource. The CPCH isfast power controlled.

- Forward Access Channel (FACH)

Common downlink channel without closed-loop power control used for transmission of relatively small amount
of data. In addition FACH is used to carry broadcast and multicast data.

- Downlink Shared Channel (DSCH)

A downlink channel shared by several UEs carrying dedicated control or traffic data, used in TDD mode only.

- Uplink Shared Channel (USCH)

An uplink channel shared by several UEs carrying dedicated control or traffic data, used in TDD mode only.
- Broadcast Channel (BCH)

A downlink channel used for broadcast of system information into an entire cell.
- Paging Channd (PCH)

A downlink channel used for broadcast of control information into an entire cell allowing efficient UE sleep
mode procedures. Currently identified information types are paging and notification. Another use could be
UTRAN noatification of change of BCCH information.

- High Speed Downlink Shared Channel (HS-DSCH)
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A downlink channel shared between UEs by allocation of individual codes, from a common pool of codes
assigned for the channel.

Dedicated transport channel types are:
- Dedicated Channel (DCH)
A channel dedicated to one UE used in uplink or downlink.
- Enhanced Dedicated Channel (E-DCH)

A channel dedicated to one UE used in uplink only. The E-DCH is subject to Node-B controlled scheduling and
HARQ.

To each transport channel, there is an associated Transport Format (for transport channels with a fixed or slow changing
rate) or an associated Transport Format Set (for transport channels with fast changing rate). A Transport Format is
defined as a combination of encodings, interleaving, bit rate and mapping onto physical channels (see [4] for details). A
Transport Format Set is a set of Transport Formats. E.g., avariable rate DCH has a Transport Format Set (one Transport
Format for each rate), whereas afixed rate DCH has a single Transport Format.

5.2.2 L1 Functions

The physical layer performs the following main functions:
- Macrodiversity distribution/combining and soft handover execution;
- Error detection on transport channels and indication to higher layers;
- FEC encoding/decoding and interleaving/deinterleaving of transport channels;
- Multiplexing of transport channels and demultiplexing of coded composite transport channels;
- Rate matching;
- Mapping of coded composite transport channels on physical channels;
- Power weighting and combining of physical channels;
- Modulation and spreading/demodulation and despreading of physical channels;
- Frequency and time (chip, bit, slot, frame) synchronisation;
- Measurements and indication to higher layers (e.g. FER, SIR, interference power, transmit power, etc.);
- Closed-loop power control;
- RF processing;
- Support of timing advance on uplink channels (TDD only);
- Support of Uplink Synchronisation as defined in [12] (TDD only).

5.3 Layer 2 Services and Functions

531 MAC Services and Functions

This subclause provides an overview on services and functions provided by the MAC sublayer. A detailed description
of the MAC protocol isgivenin[7].

5.3.1.1 MAC Services to upper layers

- Datatransfer. This service provides unacknowledged transfer of MAC SDUs between peer MAC entities. This
service does not provide any data segmentation. Therefore, segmentation/reassembly function should be
achieved by upper layer.
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- Reallocation of radio resourcesand M AC parameters. This service performs on request of RRC execution of
radio resource reallocation and change of MAC parameters, i.e. reconfiguration of MAC functions such as
change of identity of UE, change of transport format (combination) sets, change of transport channel type. In
TDD mode, in addition, the MAC can handle resource allocation autonomously.

- Reporting of measurements. Local measurements such as traffic volume and quality indication are reported to
RRC.

53.1.11 Logical channels

The MAC layer provides data transfer services on logical channels. A set of logical channel typesis defined for
different kinds of data transfer services as offered by MAC. Each logical channel type is defined by what type of
information is transferred.

A generd classification of logical channelsisinto two groups:
- Control Channels (for the transfer of control plane information);
- Traffic Channels (for the transfer of user plane information).

The configuration of logical channel typesis depicted in Figure 3.

Control Channel — 1 Broadcast Control Channel (BCCH)

Paging Control Channel (PCCH)

Dedicated Control Channel (DCCH)

Common Control Channel (CCCH)

Shared Channel Control Channel (SHCCH)

MBMSS point-to-multipoint Control Channel (M CCH)

MBMS point-to-multipoint Scheduling Channel (M SCH)

Traffic Channel ——F—  Dedicated Traffic Channel (DTCH)
———  Common Traffic Channel (CTCH)

— MBMS point-to-multipoint Traffic Channel (MTCH)

Figure 3: Logical channel structure

Control Channels

Control channels are used for transfer of control plane information only.
Broadcast Control Channel (BCCH)

A downlink channel for broadcasting system control information.
Paging Control Channel (PCCH)

A downlink channel that transfers paging information. This channel is used when the network does not know the
location cell of the UE, or, the UE isin the cell connected state (utilising UE sleep mode procedures).

Common Control Channel (CCCH)

Bi-directional channel for transmitting control information between network and UEs. This channel is commonly used
by the UEs having no RRC connection with the network and by the UEs using common transport channels when
accessing a new cell after cell reselection.

Dedicated Control Channel (DCCH)
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A point-to-point bi-directional channel that transmits dedicated control information between a UE and the network. This
channel is established through RRC connection setup procedure.

Shared Channel Control Channel (SHCCH)

Bi-directional channel that transmits control information for uplink and downlink shared channel s between network and
UEs. This channel isfor TDD only.

M BM S point-to-multipoint Control Channel (M CCH)

A point-to-multipoint downlink channel used for transmitting control information from the network to the UE. This
channel is only used by UEsthat receive MBMS.

M BM S point-to-multipoint Scheduling Channel (M SCH)

A point-to-multipoint downlink channel used for transmitting scheduling control information, from the network to the
UE, for one or several MTCHs carried on a CCTrCH. This channel isonly used by UEs that receive MBMS.

Traffic Channels
Traffic channels are used for the transfer of user plane information only.
Dedicated Traffic Channel (DTCH)

A Dedicated Traffic Channel (DTCH) is a point-to-point channel, dedicated to one UE, for the transfer of user
information. A DTCH can exist in both uplink and downlink.

Common Traffic Channel (CTCH)

A point-to-multipoint unidirectional channel for transfer of dedicated user information for all or a group of specified
UEs.

MBM S point-to-multipoint Traffic Channel (MTCH)

A point-to-multipoint downlink channel used for transmitting traffic data from the network to the UE. This channel is
only used for MBMS.

5.3.1.1.2 Mapping between logical channels and transport channels

53.1.1.21 Mapping in Uplink
In Uplink, the following connections between logical channels and transport channels exist:
- CCCH can be mapped to RACH;
- DCCH can be mapped to RACH,;
- DCCH can be mapped to CPCH (in FDD mode only);
- DCCH can be mapped to DCH;
- DCCH can be mapped to USCH (in TDD mode only);
- DCCH can be mapped to E-DCH,;
- DTCH can be mapped to RACH,;
- DTCH can be mapped to CPCH (in FDD mode only);
- DTCH can be mapped to DCH,;
- DTCH can be mapped to USCH (in TDD mode only);
- SHCCH can be mapped to RACH (in TDD mode only);
- SHCCH can be mapped to USCH (in TDD mode only);
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- DTCH can be mapped to E-DCH.

5.3.1.1.2.2 Mapping in Downlink
In Downlink, the following connections between logical channels and transport channels exist:
- BCCH can be mapped to BCH;
- BCCH can be mapped to FACH,;
- PCCH can be mapped to PCH,;
- CCCH can be mapped to FACH;
- DCCH can be mapped to FACH,;
- DCCH can be mapped to DSCH_(in TDD mode only);

- DCCH can be mapped to HS-DSCH,;

- DCCH can be mapped to DCH;

- MCCH can be mapped to FACH,;

- MSCH can be mapped to FACH;

- DTCH can be mapped to FACH;

- DTCH can be mapped to DSCH_(in TDD mode only);

- DTCH can be mapped to HS-DSCH;

- DTCH can be mapped to DCH;

- CTCH can be mapped to FACH;

- MTCH can be mapped to FACH,;

- SHCCH can be mapped to FACH (in TDD mode only);
- SHCCH can be mapped to DSCH (in TDD mode only).

The mappings as seen from the UE and UTRAN sides are shown in Figure 4 and Figure 5 respectively.
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Figure 4: Logical channels mapped onto transport channels, seen from the UE side
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Figure 5: Logical channels mapped onto transport channels, seen from the UTRAN side

5.3.1.2

The functions of MAC include:

MAC functions

- Mapping between logical channelsand transport channels. The MAC is responsible for mapping of logical
channel(s) onto the appropriate transport channel (s).

- Selection of appropriate Transport Format for each Transport Channel depending on instantaneous
sour cerate. Given the Transport Format Combination Set assigned by RRC, MAC selects the appropriate
transport format within an assigned transport format set for each active transport channel depending on source
rate. The control of transport formats ensures efficient use of transport channels.

- Priority handling between data flows of one UE. When selecting between the Transport Format Combinations
in the given Transport Format Combination Set, priorities of the data flows to be mapped onto the corresponding
Transport Channels can be taken into account. Priorities are e.g. given by attributes of Radio Bearer services and
RLC buffer status. The priority handling is achieved by selecting a Transport Format Combination for which
high priority data is mapped onto L1 with a"high bit rate" Transport Format, at the same time letting lower
priority data be mapped with a"low bit rate” (could be zero bit rate) Transport Format. Transport format
selection may also take into account transmit power indication from Layer 1.

- Priority handling between UEs by means of dynamic scheduling. In order to utilise the spectrum resources
efficiently for bursty transfer, a dynamic scheduling function may be applied. MAC realises priority handling on
common transport channels, shared transport channels and for the dedicated E-DCH transport channel. Note that
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for dedicated transport channels other than E-DCH, the equivalent of the dynamic scheduling functionis
implicitly included as part of the reconfiguration function of the RRC sublayer.

NOTE: Inthe TDD mode the data to be transported are represented in terms of sets of resource units.

Identification of UEs on common transport channels. When a particular UE is addressed on a common
downlink channel, or when a UE is using the RACH, there is a need for inband identification of the UE. Since
the MAC layer handles the access to, and multiplexing onto, the transport channels, the identification
functionality is naturally also placed in MAC.

M ultiplexing/demultiplexing of upper layer PDUs into/from transport blocks delivered to/from the
physical layer on common transport channels. MAC should support service multiplexing for common
transport channels, since the physical layer does not support multiplexing of these channels.

M ultiplexing/demultiplexing of upper layer PDUs into/from transport block setsdelivered to/from the
physical layer on dedicated transport channels. The MAC allows service multiplexing for dedicated transport
channels. This function can be utilised when several upper layer services (e.g. RLC instances) can be mapped
efficiently on the same transport channel. In this case the identification of multiplexing is contained in the MAC
protocol control information.

Traffic volume measurement. Measurement of traffic volume on logical channels and reporting to RRC. Based
on the reported traffic volume information, RRC performs transport channel switching decisions.

Trangport Channel type switching. Execution of the switching between common and dedicated transport
channels based on a switching decision derived by RRC.

Ciphering. This function prevents unauthorised acquisition of data. Ciphering is performed in the MAC layer
for transparent RLC mode. Details of the security architecture are specified in [15].

Access Service Class selection for RACH and CPCH transmission. The RACH resources (i.e. access slots
and preamble signatures for FDD, timeslot and channelisation code for TDD) and CPCH resources (i.e. access
slots and preamble signatures for FDD only) may be divided between different Access Service Classes in order
to provide different priorities of RACH and CPCH usage. In addition it is possible for more than one ASC or for
all ASCsto be assigned to the same access dot/signature space. Each access service class will also have a set of
back-off parameters associated with it, some or all of which may be broadcast by the network. The MAC
function applies the appropriate back-off and indicates to the PHY layer the RACH and CPCH partition
associated to agiven MAC PDU transfer.

HARQ functionality for HS-DSCH and E-DCH transmission. The MAC-hs and MAC-e entities are
responsible for establishing the HARQ entity in accordance with the higher layer configuration and handling all
the tasks required to perform HARQ functionality. This functionality ensures delivery between peer entities by
use of the ACK and NACK signalling between the peer entities.

In-sequence delivery and assembly/disassembly of higher layer PDUson HS-DSCH. The transmitting

MA C-hs entity assembles the data block payload for the MAC-hs PDUs from the delivered MAC-d PDUs. The
MAC-d PDUs that are assembled in any one MAC-hs PDU are the same priority, and from the same MAC-d
flow. The receiving MAC-hs entity isthen responsible for the reordering of the received data blocks according to
the received TSN, per priority and MAC-d flow, and then disassembling the data block into MAC-d PDUs for
in-sequence delivery to the higher layers.

In-sequence delivery and assembly/disassembly of higher layer PDUson E-DCH. The transmitting MAC-
es’MAC-e entity assembl es the data block payload for the MAC-e PDUs from the delivered MAC-d PDUs. The
receiving MAC-es entity is then responsible for the reordering of the received data blocks according to the
received TSN and Node-B tagging information, per re-ordering queue, and then disassembling the data block
into MAC-d PDUs for in-sequence delivery to the higher layers.

53.2 RLC Services and Functions

This subclause provides an overview on services and functions provided by the RLC sublayer. A detailed description of
the RLC protocol isgivenin [8].
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5.3.2.1 Services provided to the upper layer

Transparent data transfer. This service transmits upper layer PDUs without adding any protocol information,
possibly including segmentation/reassembly functionality.

Unacknowledged data transfer. This service transmits upper layer PDUs without guaranteeing delivery to the
peer entity. The unacknowledged data transfer mode has the following characteristics:

- Detection of erroneous data: The RLC sublayer shall deliver only those SDUs to the receiving upper layer
that are free of transmission errors by using the sequence-number check function.

- Immediate delivery: The receiving RLC sublayer entity shall deliver a SDU to the upper layer receiving
entity as soon asit arrives at the receiver.

- Duplication avoidance and reordering: Alternative to immediate delivery, the RLC sublayer shall deliver
SDUs to the receiving upper layer entity in the same order as the transmitting upper layer entity submits them
to the RLC sublayer without duplication. SDUs may be delayed by this procedure to ensure in-sequence
delivery.

- Out-of-sequence SDU delivery: Alternative to immediate delivery, the RLC sublayer shall deliver SDUs to
the upper layer receiving entity as soon as they can be recovered from PDUs, without waiting for earlier in-
sequence SDUs to be recovered.

Acknowledged data transfer. This service transmits upper layer PDUs and guarantees delivery to the peer
entity. In case RLC is unable to deliver the data correctly, the user of RLC at the transmitting side is notified. For
this service, both in-sequence and out-of-sequence delivery are supported. In many cases a upper layer protocol
can restore the order of its PDUs. Aslong as the out-of-sequence properties of the lower layer are known and
controlled (i.e. the upper layer protocol will not immediately request retransmission of a missing PDU) allowing
out-of-sequence delivery can save memory space in the receiving RLC. The acknowledged data transfer mode
has the following characteristics:

- Error-free delivery: Error-free delivery is ensured by means of retransmission. The receiving RLC entity
delivers only error-free SDUs to the upper layer.

- Unique delivery: The RLC sublayer shall deliver each SDU only once to the receiving upper layer using
duplication detection function.

- In-sequence delivery: RLC sublayer shall provide support for in-order delivery of SDUSs, i.e., RLC sublayer
should deliver SDUs to the receiving upper layer entity in the same order as the transmitting upper layer
entity submits them to the RLC sublayer.

- Out-of-sequence delivery: Alternatively to in-sequence delivery, it shall also be possible to allow that the
receiving RLC entity delivers SDUs to upper layer in different order than submitted to RLC sublayer at the
transmitting side.

M aintenance of QoS as defined by upper layers. The retransmission protocol shall be configurable by layer 3
to provide different levels of QoS. This can be controlled.

Notification of unrecoverable errors. RLC notifies the upper layer of errors that cannot be resolved by RLC
itself by normal exception handling procedures, e.g. by adjusting the maximum number of retransmissions
according to delay requirements.

For AM RLC, there isonly one RLC entity per Radio Bearer. For UM and TM RLC, there is one or two (one for each
direction) RLC entities per Radio Bearer.

5322 RLC Functions

Segmentation and reassembly. This function performs segmentation/reassembly of variable-length upper layer
PDUs into/from smaller RLC PDUs. The RLC PDU sizeis adjustable to the actual set of transport formats.

Concatenation. If the contents of an RLC SDU cannot be carried by one RLC PDU, the first segment of the
next RLC SDU may be put into the RLC PDU in concatenation with the last segment of the previous RLC SDU.

Padding. When concatenation is not applicable and the remaining data to be transmitted does not fill an entire
RLC PDU of given size, the remainder of the datafield shall be filled with padding bits.
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- Transfer of user data. Thisfunction is used for conveyance of data between users of RLC services. RLC
supports acknowledged, unacknowledged and transparent data transfer. QoS setting controls transfer of user
data.

- Error correction. Thisfunction provides error correction by retransmission (e.g. Selective Repeat, Go Back N,
or a Stop-and-Wait ARQ) in acknowledged data transfer mode.

- In-sequence delivery of upper layer PDUs. This function preserves the order of upper layer PDUs that were
submitted for transfer by RLC using the acknowledged data transfer service. If this function is not used, out-of-
sequence delivery is provided.

- Duplicate Detection. This function detects duplicated received RLC PDUs and ensures that the resultant upper
layer PDU is delivered only once to the upper layer.

- Flow contral. Thisfunction allows an RLC receiver to control the rate at which the peer RLC transmitting entity
may send information.

- Seguence number check. Thisfunction is used in unacknowledged mode and guarantees the integrity of
reassembled PDUs and provides a mechanism for the detection of corrupted RLC SDUs through checking
sequence number in RLC PDUs when they are reassembled into a RLC SDU. A corrupted RLC SDU will be
discarded.

- Protocol error detection and recovery. This function detects and recovers from errorsin the operation of the
RLC protocol.

- Ciphering. This function prevents unauthorised acquisition of data. Ciphering is performed in RLC layer for
non-transparent RLC mode. Details of the security architecture are specified in [15].

- SDU discard. This function allows an RLC transmitter to discharge RLC SDU from the buffer.

5.3.3 PDCP Services and Function

This subclause provides an overview on services and functions provided by the Packet Data Convergence Protocol
(PDCP). A detailed description of the PDCP isgivenin [9].

5.3.3.1 PDCP Services provided to upper layers
- PDCP SDU delivery.

5.3.3.2 PDCP Functions

- Header compression and decompression. Header compression and decompression of |P data streams (e.g.,
TCP/IP and RTP/UDP/IP headers) at the transmitting and receiving entity, respectively. The header compression
method is specific to the particular network layer, transport layer or upper layer protocol combinations e.g.
TCP/IP and RTP/UDP/IP.

- Transfer of user data. Transmission of user data means that PDCP receives PDCP SDU from the NAS and
forwards it to the RLC layer and vice versa.

- Support for lossless SRNSrelocation or losslessDL RLC PDU size change. Maintenance of PDCP sequence
numbers for radio bearers that are configured to support lossless SRNS relocation or lossless DL RLC PDU size
change.

534 Broadcast/Multicast Control - Services and functions

This subclause provides an overview on services and functions provided by the BMC sublayer. A detailed description
of the BMC protocol isgivenin [10].

5341 BMC Services

The BMC-SAP provides a broadcast/multicast transmission service in the user plane on the radio interface for common
user datain unacknowledged mode.
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5342 BMC Functions

- Storage of Cell Broadcast M essages.
The BMC stores the Cell Broadcast messages received over the CBC-RNC interface for scheduled transmission.

- Traffic volume monitoring and radio resour ce request for CBS.
At the UTRAN side, the BMC calculates the required transmission rate for Cell Broadcast Service based on the
messages received over the CBC-RNC interface, and requests for appropriate CTCH/FACH resources from
RRC.

- Scheduling of BM C messages.
The BMC receives scheduling information together with each Cell Broadcast message over the CBC-RNC-
interface. Based on this scheduling information, at the UTRAN side, BM C generates schedule messages and
schedules BM C message sequences accordingly. At the UE side, BMC evaluates the schedule messages and
indicates scheduling parameters to RRC, which are used by RRC to configure the lower layersfor CBS
discontinuous reception.

- Transmission of BM C messagesto UE.
This function transmits the BM C messages (Scheduling and Cell Broadcast messages) according to schedule.

- Delivery of Cell Broadcast messagesto upper layer (NAS).
This functions delivers the received Cell Broadcast messages to upper layer (NAS) in the UE. Only non-
corrupted Cell Broadcast messages are delivered.

5.35 Data flows through Layer 2

Data flows through layer 2 are characterised by the applied data transfer modes on RLC (acknowledged,
unacknowledged and transparent transmission) in combination with the data transfer type on MAC, i.e. whether or not a
MAC header isrequired. The case where no MAC header isrequired isreferred to as "transparent” MAC transmission.
Acknowledged and unacknowledged RLC transmissions both require a RLC header. In unacknowledged transmission,
only one type of unacknowledged data PDU is exchanged between peer RLC entities. In acknowledged transmission,
both (acknowledged) data PDUs and control PDUs are exchanged between peer RLC entities.

The resulting different data flow cases are illustrated in Figures 6 - 9. On the level of detail presented here, differences
between acknowledged and unacknowledged RL C transmission are not visible. Acknowledged and unacknowledged
RLC transmission is shown as one case, referred to as non-transparent RLC.

NOTE: Theterm "transparent transmission” is used here to characterise the case where a protocol, MAC or RLC,
does not require any protocol control information (e.g. header). In transparent transmission mode,
however, some protocol functions may still be applied. In this case an entity of the respective protocol
must be present even when the protocol is transparent. For the RLC protocol the segmentation/reassembly
function may be applied. This can be performed without segmentation header when a given higher layer
PDU fitsinto afixed number of RLC PDUs to be transferred in a given transmission time interval. In this
case segmentation/reassembly follows predefined rules known to sending and receiving RLC entities. For
instance in the user plane, the segmentation/reassembly function is needed for the case of rea-time
services using high and possibly variable bit rates. For such services higher layer PDUs shall be
segmented into reasonably sized RLC PDUs of fixed length allowing efficient FCS error detection on the
physical layer. The higher layer PDU can be reassembled by simply concatenating all RLC PDUs
included in atransport block set asimplied by the used transport format.

Figure 6 and Figure 7 illustrate the data flows for transparent RLC with transparent and non-transparent MAC
transmission, respectively.

Figure 8 and Figure 9 illustrate the data flows for non-transparent RL C with transparent and non-transparent MAC
transmission, respectively.

A number of MAC PDUs shown in the figures shall comprise atransport block set. Note, however, that in all casesa
transport block set must not necessarily match with a RLC SDU. The span of atransport block set can be smaller or
larger than an RLC SDU.

Each mapping between alogical channel and atransport channel as defined in Figure 4 and Figure 5 in combination
with the respective RLC transmission mode implies a certain data flow that is specified on ageneral level in the
following.
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Figure 9: Data flow for non-transparent RLC and MAC
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Figure 9b: Data flow for non-transparent RLC and MAC mapped to E-DCH
5.35.1 Data flow for BCCH mapped to BCH

All RRC PDUs transmitted on BCCH have afixed length and fit into one RLC PDU (and, equivalently, MAC PDU, as
defined by the transport format). No RLC header is needed, i.e. the transparent data transfer mode of RLC is applied.
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No MAC header is needed since only one BCCH logical channel is mapped onto aBCH. Figure 6 is applicable.

5.3.5.2 Data flow for BCCH mapped to FACH

No RLC header is needed, i.e. the transparent data transfer mode of RLC is applied. A MAC header isrequired for
identification of the logical channel carried by the FACH. The data flow shown in Figure 7 is applicable.

5.3.5.3 Data flow for PCCH mapped to PCH
No RLC or MAC header is heeded, i.e. the data flow in Figure 6 is applicable.

5354 Data flow for CCCH mapped to FACH/RACH

For CCCH, transparent transmission mode on RLC is employed on the uplink (when mapped to RACH).
Unacknowledged transmission mode on RLC is employed on the downlink (when mapped to FACH). A MAC header is
used for logical channel identification (BCCH, CCCH, CTCH, SHCCH, DCCH, DTCH). If the transparent RLC
transfer mode is applied, the data flow Figure 7 is applicable. If the unacknowledged RLC transfer mode is applied, the
dataflow Figure 9 is applicable.

5.355 Data flow for SHCCH mapped to USCH

For SHCCH mapped on USCH, transparent transmission mode on RLC is employed. A MAC header may be used for
logical channel identification (SHCCH, DCCH, DTCH). When no MAC header is used, SHCCH must be the only
channel mapped to USCH/DSCH. Depending on whether the MAC header is needed or not, either the data flow Figure
6 or Figure 7 is applicable.

5.3.5.6 Data flow for SHCCH mapped to FACH/RACH

For SHCCH, transparent transmission mode on RLC is employed on the uplink (when mapped to RACH).
Unacknowledged transmission mode on RLC is employed on the downlink (when mapped to FACH). A MAC header
may be used for logical channel identification (BCCH, CCCH, CTCH, SHCCH, DCCH, DTCH). When no MAC
header is used, SHCCH must be the only channel mapped to RACH/FACH. If the transparent RLC transfer mode is
applied, depending on whether the MAC header is needed or not, either the data flow Figure 6 or Figure 7 is applicable.
If the unacknowledged RLC transfer mode is applied, depending on whether the MAC header is heeded or not, either
the data flow Figure 8 or Figure 9 is applicable.

5.3.5.7 Data flow for DCCH mapped to FACH/RACH

For DCCH, both unacknowledged and acknowledged transmission mode on RLC is employed. A MAC header is
mandatory for FACH/RACH carrying DCCH. The data flow shown in Figure 9 is applicable.

5.3.5.8 Data flow for DCCH mapped to DSCH
For DCCH, both unacknowledged and acknowledged transmlsson mode on RLC is employed A MAeheadeHs

MAC header isoptiondl, i.e. elther thedataflow in Flgure8 or F|gure9 is appllcable

5.3.5.9 Data flow for DCCH mapped to USCH

For DCCH, both unacknowledged and acknowledged transmission mode on RLC is employed. A MAC header is
needed if DCCH and DTCH logical channels are multiplexed in MAC before mapping to a USCH, i.e. either the data
flow in Figure 8 or Figure 9 is applicable.

5.3.5.10 Data flow for DCCH mapped to CPCH

For DCCH mapped to CPCH, unacknowledged or acknowledged transmission modes on RLC are employed. The MAC
header is needed for logical channel service multiplexing. Figure 9 is the applicable data flow to this case.
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5.35.11 Data flow for DTCH (non-transparent RLC) mapped to FACH/RACH

Mapping to FACH/RACH implies a DTCH with acknowledged or unacknowledged transmission on RLC. A MAC
header is mandatory for FACH/RACH when carrying DTCH. The data flow shown in Figure 9 is applicable.

5.3.5.12 Data flow for DTCH (non-transparent RLC) mapped to DSCH

5.3.5.13 Data flow for DTCH (non-transparent RLC) mapped to USCH

Mapping to USCH implies a DTCH with acknowledged or unacknowledged transmission on RLC. A MAC header is
needed if DCCH and DTCH logica channels are multiplexed in MAC before mapping to a USCH, i.e. either the data
flow in Figure 8 or Figure 9 is applicable.

5.3.5.14 Data flow for DTCH (transparent RLC) mapped to DCH

Continuous DTCH data stream is segmented into transport blocks on RLC and mapped on a DCH transport channel on
MAC. The transport block sizeis naturally implied by the datarate. Both RLC and MAC sublayers are transparent, i.e.
no protocol control information is added, when no multiplexing of DTCH on MAC is applied. The data flow shown in
Figure 6 is applicable. If multiplexing on MAC is performed, a MAC header is needed, and Figure 7 applies.

5.3.5.15 Data flow for DTCH (non-transparent RLC) mapped to DCH

In this case acknowledged or unacknowledged transmission on RLC is applied. A MAC header is needed only if
multiple DTCH logical channels are multiplexed in MAC before mapping to aDCH, i.e. either the dataflow in Figure 8
or Figure 9 is applicable.

5.3.5.16 Data flow for DTCH (non-transparent RLC) mapped to CPCH.

This case requires both non-transparent RLC and MAC operations. The data flow shown in Figure 9 is applicable.

5.3.5.17 Data flow for DCCH mapped to DCH
In this case non-transparent or transparent transmission mode on RLC is applied. A MAC header is needed only if

DCCH and DTCH logical channels are multiplexed in MAC before mapping to aDCH, i.e. either the dataflow in
Figure 8 or Figure 9 is applicable.

5.3.5.18 Data flow for CTCH mapped to FACH

For CTCH, unacknowledged transmission mode on RLC is employed. A MAC header is used for logical channel
identification (BCCH, CCCH, CTCH, SHCCH, DCCH, DTCH). The data flow shown in Figure 9 is applicable.

5.3.5.19 Data flow for DCCH mapped to HS-DSCH

For DCCH, both unacknowledged and acknowledged transmission mode on RLC is employed. A MAC header is
mandatory when the DCCH is mapped to the HS-DSCH, i.e. the data flow in figure Qais applicable.

5.3.5.20 Data flow for DTCH (non-transparent RLC) mapped to HS-DSCH

Mapping to HS-DSCH impliesa DTCH with acknowledged or unacknowledged transmission on RLC. A MAC header
is mandatory when the DCCH is mapped to the HS-DSCH, i.e. the dataflow in figure Qais applicable.

5.3.5.21 Data flow for DCCH mapped to E-DCH

For DCCH, both unacknowledged and acknowledged transmission mode on RLC is employed. A MAC header is
mandatory when the DCCH is mapped to the E-DCH, i.e. the dataflow in figure 9b is applicable.
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5.3.5.22 Data flow for DTCH (non-transparent RLC) mapped to E-DCH

Mapping to E-DCH implies a DTCH with acknowledged or unacknowledged transmission on RLC. A MAC header is
mandatory when the DTCH is mapped to the E-DCH, i.e. the data flow in figure 9b is applicable.

5.3.5.23 Data flow for MCCH (non-transparent RLC) mapped to FACH

For MCCH mapped to FACH, unacknowledged transmission mode on RLC is employed. In case of MAC multiplexing
the MAC header is needed for logical channel service multiplexing. The dataflow in either Figure 8 or Figure 9 is
applicable.

5.3.5.24 Data flow for MSCH (non-transparent RLC) mapped to FACH

For MSCH mapped to FACH, unacknowledged transmission mode on RLC is employed. In case of MAC multiplexing
the MAC header is needed for logical channel service multiplexing. The dataflow in either Figure 8 or Figure 9 is
applicable.

5.3.5.25 Data flow for MTCH (non-transparent RLC) mapped to FACH

For MTCH mapped to FACH, unacknowledged transmission mode on RLC is employed. In case of MAC multiplexing
the MAC header is needed for logical channel service multiplexing. The dataflow in either Figure 8 or Figure 9 is
applicable.
5.3.6 Transport Channel, Logical Channel and MAC-d flow Numbering
The UE modél for transport channel and logical channel numbering is defined by the following:

- For FACH transport channels:

- Atransport channel identity is associated with each FACH transport channel. Each identity is unique within
the downlink FACHs mapped onto the same physical channel.

- Transport channel identities can be allocated non sequentially.

- Transport channel identity isnot used to determine the radio bearer mapping. The transport channels that can
be used are determined from the avail able physical channels.

- Each downlink DCCH and DTCH has a unique logical channel identity.

- AMACMBMS identity (MBMS-1d) is associated with each MBM S service carried on MTCH on FACH.
The identity is unique within a FACH and the mapping of the MBM S serviceid to the MBMS-Id is provided
on the MCCH.

- For RACH and CPCH transport channels:

- A transport channel identity is associated with each RACH transport channel. Each identity is unique within
the RACHs mapped onto the same PRACH.

- A transport channel identity is associated with each CPCH transport channel. Each identity is unique within
the CPCHs mapped onto the same CPCH set.

- Transport channel identities can be allocated non sequentially.

- Transport channel identity isnot used to determine the radio bearer mapping. The transport channels that can
be used are determined from the avail able physical channels.

- Each uplink DCCH and DTCH has aunique logical channel identity.
- For downlink DCH and DSCH transport channels:

- A transport channel identity is associated with each downlink DCH transport channel. Each identity is unique
within the downlink DCHs configured in the UE;

- Transport channel identities can be allocated non sequentially.
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- Atransport channel identity is associated with each DSCH transport channel. Each identity is unique within
the DSCHs configured in the UE;

- Alogical channel identity is associated with each logical channel that is multiplexed with other logical
channels before being mapped to atransport channel. Each identity is unique within the logical channels
mapped to the same transport channel.

- Alogical channel that is mapped to DCH and DSCH simultaneously in TDD has one logica channel
identity.

- For HS-DSCH:

- A MAC-flow identity is associated with each MAC-d flow. Each identity is unique within the MAC-d flows
configured in the UE;

- Alogical channel identity is associated with each logical channel that is multiplexed with other logical
channels before being mapped to a MAC-d flow. Each identity is unique within the logical channels mapped
to the same MAC-d flow.

A logical channel that is mapped to DCH and HS-DSCH simultaneously has one logical channel identity.
- For uplink DCH and USCH transport channels:

- A transport channel identity is associated with each uplink DCH transport channel. Each identity is unique
within the uplink DCHs configured in the UE;

- Transport channel identities can be allocated non sequentially.

- A transport channel identity is associated with each USCH transport channel. Each identity is unique within
the USCHs configured in the UE;

- Alogical channel identity is associated with each logical channel that is multiplexed with other logical
channels before being mapped to atransport channel. Each identity is unique within the logical channels
mapped to the same transport channel.

- For E-DCH:

- A DDI (Data Description Identity) is associated with each MAC-d PDU. The DDI values are unique within
the UE;

- Inaddition to indicating the MAC-d PDU size, the DDI value indicates MAC-d flow and logical channel for
the MAC-d PDU within the MAC-e PDU.

54 Layer 3 - Uu Stratum Services and Functions

This subclause provides an overview on Layer 3 services and functions provided by the Uu Stratum as awhole. A
detailed description of the RRC protocol is given in [11]. Examples of structured proceduresinvolving RRC in Idle
Mode and Connected Mode are described in [5] and [6], respectively.

54.1 Uu Stratum services

54.1.1 General Control

The GC SAP provides an information broadcast service. This service broadcasts information to all UEsin acertain
geographical area. The basic requirements from such service are:

- It should be possible to broadcast non-access stratum information in a certain geographical area.

- Theinformation istransferred on an unacknowledged mode link. Unacknowledged mode means that the delivery
of the broadcast information can not be guaranteed (typically no retransmission scheme is used). It seems
reasonabl e to use an unacknowledged mode link since the information is broadcast to alot of UEs and since
broadcast information often is repeated periodically.
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- It should be possible to do repeated transmissions of the broadcast information (how it is repeated is controlled
by the non-access stratum).

- The point where the UE received the broadcast information should be included, when the access stratum delivers
broadcast information to the non-access stratum.

54.1.2 Notification

The Nt SAP provides paging and notification broadcast services. The paging service sends information to a specific
UE(s). The information is broadcast in a certain geographical area but addressed to a specific UE(s). The basic
requirements from such service are:

- It should be possible to broadcast paging information to a number of UEsin a certain geographical area.

- Theinformation is transferred on an unacknowledged mode link. It is assumed that the protocol entitiesin non-
access stratum handle any kind of retransmission of paging information.

The notification broadcast service broadcasts information to all UEs in a certain geographical. The basic requirements
from this service are typically the same as for the information broadcast service of the GC SAP:

- It should be possible to broadcast notification information in a certain geographical area.

- Theinformation is transferred on an unacknowledged mode link.

5413 Dedicated Control

The DC SAP provides services for establishment/rel ease of a connection and transfer of messages using this connection.
It should also be possible to transfer a message during the establishment phase. The basic requirements from the
establishment/rel ease services are:

- It should be possible to establish connections (both point and group connections).

- It should be possible to transfer an initial message during the connection establishment phase. This message
transfer has the same requirements as the information transfer service.

- It should be possible to release connections.

The information transfer service sends a message using the earlier established connection. According to [1] it is possible
to specify the quality of service requirements for each message. A finite number of quality of service classes will be
specified in [1], but currently no class has been specified. In order to get an idea of the basic requirements, the CC and
MM protocolsin GSM are used as areference. A GSM based core network is chosen since it is one main option for
UMTS. Considering the existing GSM specification of CC and MM the basic requirements from the information
transfer service provided by the 'Duplication avoidance' function are (these are some of the services provided by the
combination of a duplication layer, RR and the data link layer in GSM):

- In-sequence transfer of messages
Messages are delivered to the NAS on the receiver side exactly in the order they have been submitted by the
NAS on the sending side, without loss or duplication, except possibly for the loss of last messages in case of
connection abortion.

- Priority handling
If SM'S messages should be transported through the control plane it should be possible to give higher priority to
signalling messages.

The CC and MM protocols also expect other services, which can not be supported by the current primitives of the DC
SAP, e.g. indication of radio link failure.

The information transfer service is provided by a combination of the services provided by the data link layer, RNC and
the 'Duplication avoidance' function.

542 RRC functions

The Radio Resource Control (RRC) layer handles the control plane signalling of Layer 3 between the UEs and UTRAN.
The RRC performs the following functions:
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Broadcast of information provided by the non-access stratum (Cor e Networ k). The RRC layer performs
system information broadcasting from the network to all UEs. The system information is normally repeated on a
regular basis. The RRC layer performs the scheduling, segmentation and repetition. This function supports
broadcast of higher layer (above RRC) information. This information may be cell specific or not. As an example
RRC may broadcast Core Network location service areainformation related to some specific cells.

Broadcast of information related to the access stratum. The RRC layer performs system information
broadcasting from the network to al UEs. The system information is normally repeated on aregular basis. The
RRC layer performs the scheduling, segmentation and repetition. This function supports broadcast of typically
cell-specific information.

Establishment, re-establishment, maintenance and release of an RRC connection between the UE and
UTRAN. The establishment of an RRC connection isinitiated by a request from higher layers at the UE side to
establish the first Signalling Connection for the UE. The establishment of an RRC connection includes an
optional cell re-selection, an admission control, and alayer 2 signalling link establishment. The release of an
RRC connection can be initiated by arequest from higher layers to release the last Signalling Connection for the
UE or by the RRC layer itself in case of RRC connection failure. In case of connection loss, the UE requests re-
establishment of the RRC connection. In case of RRC connection failure, RRC rel eases resources associated
with the RRC connection.

Establishment, reconfiguration and release of Radio Bearers. The RRC layer can, on request from higher
layers, perform the establishment, reconfiguration and release of Radio Bearersin the user plane. A number of
Radio Bearers can be established to an UE at the same time. At establishment and reconfiguration, the RRC
layer performs admission control and selects parameters describing the Radio Bearer processing in layer 2 and
layer 1, based on information from higher layers.

Assignment, reconfiguration and release of radio resour ces for the RRC connection. The RRC layer
handles the assignment of radio resources (e.g. codes, CPCH channels) needed for the RRC connection including
needs from both the control and user plane. The RRC layer may reconfigure radio resources during an
established RRC connection. This function includes coordination of the radio resource allocation between
multiple radio bearers related to the same RRC connection. RRC controls the radio resources in the uplink and
downlink such that UE and UTRAN can communicate using unbalanced radio resources (asymmetric uplink and
downlink). RRC signals to the UE to indicate resource allocations for purposes of handover to GSM or other
radio systems.

RRC connection mability functions. The RRC layer performs evaluation, decision and execution related to
RRC connection mobility during an established RRC connection, such as handover, preparation of handover to
GSM or other systems, cell re-selection and cell/paging area update procedures, based on e.g. measurements
done by the UE.

Paging/natification. The RRC layer can broadcast paging information from the network to selected UEs. Higher
layers on the network side can request paging and notification. The RRC layer can a so initiate paging during an
established RRC connection.

Routing of higher layer PDUs. This function performs at the UE side routing of higher layer PDUsto the
correct higher layer entity, at the UTRAN side to the correct RANAP entity.

Control of requested QoS. This function shall ensure that the QoS requested for the Radio Bearers can be met.
Thisincludes the allocation of a sufficient number of radio resources.

UE measurement reporting and control of the reporting. The measurements performed by the UE are
controlled by the RRC layer, in terms of what to measure, when to measure and how to report, including both
UMTS air interface and other systems. The RRC layer aso performs the reporting of the measurements from the
UE to the network.

Outer loop power control. The RRC layer controls setting of the target of the closed loop power control.

Control of ciphering. The RRC layer provides procedures for setting of ciphering (on/off) between the UE and
UTRAN. Details of the security architecture are specified in [15].

Slow DCA. Allocation of preferred radio resources based on long-term decision criteria. It isapplicable only in
TDD mode.
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Arbitration of radio resources on uplink DCH. This function controls the allocation of radio resources on
uplink DCH on afast basis, using a broadcast channel to send control information to al involved users.

NOTE: Thisfunctionisimplemented in the CRNC.

Initial cell selection and re-selection in idle mode. Selection of the most suitable cell based on idle mode
measurements and cell selection criteria

Integrity protection. This function adds a Message Authentication Code (MAC-1) to those RRC messages that
are considered sensitive and/or contain sensitive information. The mechanism how the MAC-I iscalculated is
described in [14].

Initial Configuration for CBS
This function performsthe initial configuration of the BMC sublayer.

Allocation of radio resourcesfor CBS

Thisfunction allocates radio resources for CBS based on traffic volume requirements indicated by BMC. The
radio resource alocation set by RRC (i.e. the schedule for mapping of CTCH onto FACH/S-CCPCH) is
indicated to BMC to enable generation of schedule messages. The resource allocation for CBS shall be broadcast
as system information.

Configuration for CBS discontinuous reception
This function configures the lower layers (L1, L2) of the UE when it shall listen to the resources allocated for
CBS bhased on scheduling information received from BMC.

Timing advance control. The RRC controls the operation of timing advance. It is applicable only in 3.84 Mcps
TDD.

MBM S control. The RRC controls the operation of MBM S point-to-point and point-to-multipoint radio bearers.
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5.5 Interactions between RRC and lower layers in the C plane
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Figure 10: Interactions between RRC and lower layers

The RRC protocol controls and signals the allocation of radio resources to the UE. RRC alows MAC to arbitrate
between users and Radio Bearers within the radio resource alocation. The RRC uses the measurements done by the
lower layers to determine which radio resources that are available. Thereforeit is aneed for a measurement report from
the UE RRC to the UTRAN RRC. Figure 10 illustrates the principle. The loca control and local measurements
reporting is handled through the control SAPs between RRC and the lower layers.

5.6 Protocol termination

This subclause specifies in which node of the UTRAN the radio interface protocols are terminated, i.e. where within

UTRAN the respective protocol services are accessible. Dashed lines indicate those protocols whose presenceis
dependent on the service provided to upper layers.

5.6.1 Protocol termination for DCH
Figure 11 and Figure 12 show the protocol termination for DCH for the control and user planes, respectively. The part

of physical layer terminating in the Serving RNC is the topmost macro-diversity combining and splitting function for
the FDD mode. If no macrodiversity applies, the physical layer is terminated in Node B.
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Figure 11: Protocol Termination for DCH, control plane
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Figure 12: Protocol Termination for DCH, user plane

5.6.2 Protocol termination for RACH/FACH

Figure 13 and Figure 14 show the protocol termination for RACH/FACH for the control and user planes, respectively.
Control plane termination refers to the case where RACH/FACH carry dedicated, common or shared control
information (i.e. CCCH, DCCH or SHCCH, and in the downlink possibly also BCCH). User plane termination refers to
the case where RACH/FACH carry dedicated user data (DTCH) or common user data (CTCH).

It is assumed that macrodiversity/soft handover is not applied for RACH/FACH. Therefore, the physical layer
terminates in Node B. For RACH/FACH carrying DCCH, MAC is split between Controlling and Serving RNC. RLC,
and in the C plane also RRC terminate in the Serving RNC. Since lur can support common channel data streams, the
users of that common channel can depend on different SRNCs. However, they depend on the same Controlling RNC.
Therefore, for agiven user, the Controlling RNC and the Serving RNC can be separate RNCs.

For FACH carrying BCCH, MAC, RLC and RRC are terminated in the CRNC.
For RACH/FACH carrying SHCCH, MAC, RLC and RRC are terminated in the Controlling RNC (TDD only).
For RACH/FACH carrying CCCH, MAC, RLC and RRC are terminated in the RNC.
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Figure 13: Protocol Termination for RACH/FACH, control plane
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Figure 14: Protocol Termination for RACH/FACH, user plane

5.6.3 Void

56.4 Protocol termination for CPCH

The protocol termination for CPCH isidentical to the termination for RACH. Figure 13 (for DCCH) presents the
control plane protocol termination. Figure 14 presents the user plane protocol termination.

5.6.5 Protocol termination for DSCH

5.65.1 DSCH definition

The DSCH is only supported for TDD. The DSCH is aresource that existsin downlink only. It has only impact on the
physical and transport channel levels, so thereis no definition of shared channel in the logical channels provided by
MAC.

The DSCH is atransport channel shared dynamically between several UES. The DSCH is mapped to one or several
physical channels such that a specified part of the downlink resources is employed. For the DSCH no macrodiversity is
applied, i.e. aspecific DSCH istransmitted in asingle cell only.
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~——CaseB:-The DSCH is defined as a shared downlink channel for which resource allocation is performed by RRC
in Controlling RNC. The alocation messages, including UE identification, are transmitted on SHCCH, which is
mapped on RACH/FACH. Several DSCH can be multiplexed on a CCTrCH in the physical layer, the transport
formats of the DSCHSs have to be selected from the transport format combination set of this CCTrCH. Each
CCTrCH is mapped on one or more PDSCHs. If the transport format combination subset of a CCTrCH contains
more than one transport format combination, a TFCI can be transmitted inside the PDSCH, or blind detection

can be applied in the UE.-Fhis-case issdpperted-for FBD-enhy-

Interleaving for the DSCH may be applied over amultiplicity of radio frames. Nevertheless, here the basic case is
considered where the interleaving is rectangular for agiven MAC PDU, and egual to one radio frame (10 ms). The
framing is synchronised on the SCH.

In every radio frame, one or several PDSCHSs can be used in the downlink. Therefore, the DSCH supports code
multiplexing. MAC multiplexing of different UEs shall not be applied within aradio frame, i.e. within one radio frame
aPDSCH isassigned to asingle UE. However, MAC multiplexing is allowed on a frame by frame basis, i.e. one
PDSCH may be allocated to different UEs at each frame.

Transport blocks on the DSCH may be of constant size, so that the Transport Block Set may be derived from the code
allocated to each UE on the DSCH. For case B, the transport format combination set can change with each transmission
timeinterval.

5.6.5.2 Resource allocation and UE identification on DSCH

The principles of capacity allocation and UE identification on the DSCH are described in more detail below.

5.6.5.2.1 VoidCase-A-{UJE reguires-a-downhnk- TFClona-DPCCH)

5.6.5.2.2 Case-B(UE requires a downlink SHCCH}-{(FbBbB-enly

The information which physical downlink shared channels to listen to and when, is sent by RRC on the SHCCH logical
channel, which is mapped on RACH and USCH/FACH and DSCH. The transmitted Layer 3 messages contain
information about the used PDSCHs and the timing of the allocation.

5.6.5.3 Model of DSCH in UTRAN

Figure 15 captures the working assumption on the Downlink Shared Channel (DSCH). The two RLCs point to logical
channel (DTCH) specific RLC-entities of specific users while MAC refersto the provision of MAC sublayer functions
for al users.

The MAC sublayer of aDSCH is split between the Controlling RNC and SRNC. For agiven user, the RLC sublayer is
terminated in its SRNC. Since lur can support DSCH data streams, the users on that DSCH can depend on different
SRNCs. For agiven user, the Controlling RNC and the Serving RNC can be separate RNCs. The MAC in the network
takes care of mapping downlink data either to a common channel (FACH, not shown in thisfigure), or to a DCH and/or
the DSCH.
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Figure 15: Model of downlink shared channel (DSCH) in UTRAN_TDD only)
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5654 Protocol termination

The protocol termination points for DSCH in control and user planes are presented in Figure 16 and Figure 17,
respectively. The DSCH isfor TDD only.

RRC < RRC

RLC = RLC

MAC e MAC

MAC < MAC

PHY €4—  PHY

UE Node B Controlling SRNC
RNC

Figure 16: Protocol termination points for DSCH, control plane(TDD only)
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MAC < MAC
MAC < MAC
PHY <4— | PHY

UE Node B Controlling SRNC
RNC

Figure 17: Protocol termination points for DSCH, user plane(TDD only)

5.6.6 Protocol termination for transport channel of type USCH

5.6.6.1 USCH definition

The USCH is only supported for TDD. It isaresource that existsin uplink only. It has only impact on the physical and
transport channel levels, so there is no definition of shared channel in the logical channels provided by MAC.

The USCH is atransport channel shared dynamically between several UES. The USCH is mapped to one or several
physical channels such that a specified part of the uplink resources is employed.

The USCH is defined as a shared uplink channel for which resource allocation is performed by RRC in Controlling
RNC. The allocation requests and allocation messages, including UE identification, are transmitted on SHCCH, which
is mapped on RACH and USCH/FACH and DSCH. Several USCHs can be multiplexed on a CCTrCH in the physical
layer, the transport formats of the USCHSs have to be selected from the transport format combination set of this
CCTrCH. Each CCTrCH is mapped on one or more PUSCHS. If the transport format combination subset of a CCTrCH
contains more than one transport format combination, a TFCI can be transmitted inside the PUSCH, or blind detection
can be applied in the Node B.

Interleaving for the USCH may be applied over a multiplicity of radio frames.

In every radio frame, one or several PUSCHSs can be used in the uplink. Therefore, the USCH supports physical channel
multiplexing. MAC multiplexing of different UEs shall not be applied within aradio frame, i.e. within one radio frame
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aPUSCH isassigned to asingle UE. However, MAC multiplexing is allowed on a frame by frame basis, i.e. one
PUSCH may be alocated to different UES at each frame.

The transport format combination set on the USCH can change with each transmission time interval.

5.6.6.2 Resource allocation and UE identification on USCH

The information which physical uplink shared channels to transmit on and when is sent by RRC on the SHCCH logical
channel, which is mapped on RACH and USCH/FACH and DSCH. The transmitted Layer 3 messages contain
information about the assigned PUSCHs and the timing of the allocation.

5.6.6.3 Model of USCH in UTRAN

Figure 18 captures the working assumption on the Uplink Shared Channel (USCH). The two RLCs point to logical
channel (DTCH) specific RLC-entities of specific users while MAC refersto the provision of MAC sublayer functions
for all users.

The MAC sublayer of a USCH is split between the Controlling RNC and SRNC. For a given user, the RLC sublayer is
terminated in its SRNC. Since lur can support USCH data streams, the users on that USCH can depend on different
SRNCs. For agiven user, the Controlling RNC and the Serving RNC can be separate RNCs. The MAC in the network
takes care of mapping uplink data either from a common channel (RACH, not shown in thisfigure), DCH or the USCH.

Allocations of uplink capacity are requested by the UEs and signalled to the UEs on the SHCCH (Shared channel
control channel), which is mapped on RACH and USCH/FACH and DSCH.

MAC
SRNCs
Controlling RNC MACGS Y
:AiH/ uscl:H
Node B FACH
VE
Signalling Datafor
for UE 1&2 UE 1&2
Figure 18: Model of uplink shared channel (USCH) in UTRAN (TDD only)
5.6.6.4 Protocol termination

The protocol termination points for USCH in control and user planes are presented in Figure 19 and Figure 20,
respectively. The USCH isfor TDD only.
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Figure 19: Protocol termination points for USCH, control plane (TDD only)
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Figure 20: Protocol termination points for USCH, user plane (TDD only)

5.6.7 Protocol termination for transport channel of type BCH

System information on BCH can include information that is available only in Node B, and need to be updated very
frequently (each 20-100 ms), such as uplink interference in the cell. Also, for the system information originating from
the RNC, it is assumed that the updating of system information is at least one magnitude less (minutes) than the
repetition frequency on the BCH (in the order of 1s). The system information originating from the CRNC should be sent
transparently to Node B, which then handles the repetition. Protocol termination for the BCH shall therefore be
distributed between the Node B and the CRNC, resulting in less signalling on lub and lower processor load. Note that

the RLC sublayer istransparent for this transport channel type.
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Figure 21: Protocol termination for BCH
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5.6.8 Protocol termination for transport channel of type PCH

In order to enable co-ordinated scheduling between PCH and FACH/DSCH the corresponding MAC scheduling
functions shall be allocated in the same node. MAC-c/shisterminated in CRNC. A natural implication isthat RLC and
RRC also are terminated in CRNC.

Note that the RLC sublayer is transparent for this channel.

RRC < RRC

RLC < RLC

MAC < MAC

PHY ¢ PHY

UE Node B Controlling
RNC

Figure 22: Protocol termination for PCH

5.6.9 Protocol termination for HS-DSCH

5.6.9.1 HS-DSCH definition

The HS-DSCH is aresource that exists in downlink only. It has only impact on the physical and transport channel
levels, so there is no definition of shared channel in the logical channels provided by MAC.

The HS-DSCH is atransport channel for which a common pool of radio resourcesis shared dynamically between
several UEs. The HS-DSCH is mapped to one or several physical channels such that a specified part of the downlink
resources is employed. For the HS-DSCH no macrodiversity is applied, i.e. a specific HS-DSCH istransmitted in a
single cell only.

- TheHS-DSCH isdefined as an extension to DCH transmission. Physical channel signalling is used for
indicating to a UE when it has been scheduled and then the necessary signalling information for the UE to
decode the HS-PDSCH.

In every HS-DSCH TTI, one or several HS-PDSCHSs can be used in the downlink. Therefore, the HS-DSCH supports
code multiplexing. MAC multiplexing of different UEs shall not be applied within an HS-DSCH TTI, i.e. within one
HS-DSCH TTI an HS-PDSCH is assigned to asingle UE. However, MAC multiplexingisalowed onaTTI by TTI
basis, i.e. one HS-PDSCH may be allocated to different UEs at each TTI.

5.6.9.2 Resource allocation and UE identification on HS-DSCH

For each HS-DSCH TTI, each HS-SCCH carries HS-DSCH related downlink signalling for one UE, along with a UE
identity (viaa UE specific CRC) that identifies the UE for which this information is necessary in order to decode the
scheduled HS-PDSCH.

5.6.9.3 Protocol termination

The protocol termination points for HS-DSCH in the control and user planes are presented in figure 5.6.9.3-1 and figure
5.6.9.3-2, respectively. Two configurations exist, a Configuration with MAC-c/sh and a Configuration without MAC-
c/sh.

- Configuration with MAC-c/sh: In this case, the MAC-hsin Node B is |located below MAC-c/sh in CRNC.
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- Configuration without MAC-c/sh: In this case, the CRNC does not have any function for the HS-DSCH. MAC-d
in SRNC islocated directly above MAC-hsin Node B, i.e. in the HS-DSCH the SRNC is directly connected to
the Node B, thus bypassing the DRNC.

Both configurations are transparent to both the UE and Node B. Figures 5.6.9.3-2 and 5.6.9.3-3 show the respective user
plane protocol architecture with termination points for the above two configurations.

RRC RRC
RLC RLC
MAC < MAC

MAC |¢——— | MAC

PHY  |¢——  PHY

UE Node B SRNC

Figure 5.6.9.3-1: Protocol termination points for HS-DSCH, control plane

,  PDCP i« !  PDCP |
RLC < RLC
MAC |4 MAC

MAC <«———| MAC

PHY ] PHY

UE Node B SRNC

Figure 5.6.9.3-2: Protocol termination points for HS-DSCH, user plane

5.6.10 Protocol termination for E-DCH

5.6.10.1 E-DCH definition

The E-DCH isaresource that existsin uplink only. It has only impact on the physical and transport channel levels, it is
not visible in the logical channels provided by MAC.

The E-DCH is atransport channel that is subject to Node-B scheduling. The E-DCH is defined as an extension to DCH
transmission.

5.6.10.2 Resource allocation and UE identification related to E-DCH

Physical channel signalling from the Node-B is used for indicating to the UE what amount of uplink resourcesit is
allowed to use. Also the UE sends scheduling requests to the Node-B about the resource needs.

Scheduling information is sent on acommon physical channel and a UE identity is used to address the different UEs.

5.6.10.3 Protocol termination

The protocol termination points for E-DCH in the control and user planes are presented in figure 5.6.10.3-1 and figure
5.6.10.3-2, respectively.

3GPP



34

RRC » RRC
RLC » RLC
MAC »  MAC

MAC |—— | MAC

PHY | PHY

UE Node B SRNC

Figure 5.6.10.3-1: Protocol termination points for E-DCH, control plane
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Figure 5.6.10.3-2: Protocol termination points for E-DCH, user plane

5.6.11 Protocol termination for MBMS

5.6.11.1 MBMS definition

The MBMS feature is downlink unidirectional.

MBMS services can be provided in point-to-point and point-to-multipoint. For the point-to-multipoint there exist three
logical channels specifically for MBMS: MCCH, MSCH and MTCH.

5.6.11.2 Resource allocation related to MBMS

Theradio bearer alocation for the MCCH isindicated in system information on the BCCH. The radio bearer allocations
for MSCH and MTCH are indicated on MCCH.

5.6.11.3 Protocol termination

The protocol termination points for MCCH and MSCH in the control plane and MTCH in the user plane are presented
infigure5.6.11.3-1 and figure 5.6.11.3-2, respectively.
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Figure 5.6.11.3-1: Protocol termination points for MCCH and MSCH, control plane
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Figure 5.6.11.3-2: Protocol termination points for MTCH, user plane

6 User Identification and RRC Connection Mobility

6.1 UE identification on the radio interface

A Radio Network Temporary Identity (RNTI) is used as an UE identifier on RACH/FACH, RACH+CPCH/FACH or,
for FBB-TDD mode, aso on DSCH by the-MACpreteestRRC, or on PCH by the RRC, when a RRC connection exists.
For the HS-DSCH the UE identification is included by the physical layer with the help of a UE-specific CRC.

Definition of UE identifiers

Several types of RNTIsexist. Oneis used within the Serving RNC and it is denoted by Serving RNC RNTI (S-RNTI).
A second typeis used within a cell controlled by a CRNC, when applicable, and it is denoted by Cell RNTI (C-RNTI).
A third typeis used only for TDD within acell controlled by a CRNC when a DSCH is allocated and it is denoted by
DSCH-RNTI. A fourth type is used within a cell controlled by a CRNC when an HS-DSCH is configured and it is
denoted by HS-DSCH-RNTI (H-RNTI). A fifth typeis used within a cell when an E-DCH is configured to a UE and it
is denoted by E-RNTI.

S-RNTI isallocated for all UEs having a RRC connection. It is allocated by the Serving RNC and it is unique within the
Serving RNC. S-RNTI isreallocated always when the Serving RNC for the RRC connection is changed and deallocated
when the RRC connection is released.

In addition for each UE having an RRC connection, there is an identifier of its current serving RNC, which is denoted
as SRNC identifier. The SRNC identifier together with SSRNTI is aunique identifier of the RRC connection within
PLMN. The combination of SRNC identifier and S-RNTI isreferred to as U-RNTI (UTRAN Radio Network
Temporary ldentity), which is used on the radio interface.
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C-RNTI for aUE is alocated by a controlling RNC and it is unique within one cell controlled by the allocating CRNC.
C-RNTI can be reallocated when a UE accesses a new cell with the cell update procedure.

In TDD mode, DSCH-RNTI for a UE is alocated by controlling RNC when a DSCH channel is configured. DSCH-
RNTI is unique within the cell carrying the DSCH.

H-RNTI for a UE is alocated by a controlling RNC and it is unique within one cell controlled by the allocating CRNC.
H-RNTI isreallocated when an HS-DSCH cell change is performed.

E-RNTI for aUE is allocated by the Node-B and it is valid within one cell. E-RNTI may be reallocated when the
serving E-DCH cell changes. Several UES may use the same E-RNTI.

Usage of UE identifiers

U-RNTI is alocated to an UE having a RRC connection. It identifies the UE within UTRAN and is used as a UE
identifier in cell update, URA update, RRC connection reestablishment and (UTRAN originated) paging messages and
associated responses on the radio interface. The SRNC identifier within the U-RNTI is used by the Controlling RNC to
route the received uplink messages towards the Serving RNC.

C-RNTI isused as a UE identifier in all other DCCH/DTCH common channel messages on the radio interface.

In TDD mode, DSCH-RNTI isused as a UE identifier for DTCH and DCCH in downlink when mapped onto DSCH
transport channel.

H-RNTI is used as a UE identifier for the HS-DSCH.
E-RNTI is used as a UE identifier when controlling UE uplink resources on the E-DCH.

NAS identifiers are used as the UE identifier in the initial access CCCH message on the radio interface.

6.2 UE connection to UTRAN

The different levels of UE connection to UTRAN are listed below:

- No signalling connection exist
The UE has no relation to UTRAN, only to CN. For data transfer, a signalling connection has to be established.

- Signalling connection exist
There isa RRC connection between UE and UTRAN. The UE position can be known on different levels:

- UTRAN Registration Area (URA) level
The UE position is known on UTRAN registration area level. URA is a specified set of cell, which can be
identified on the BCCH.

- Cdlleve
The UE position is known on cell level. Different channel types can be used for data transfer:

- Common transport channels (RACH, FACH, CPCH, DSCH, HS-DSCH);
- Dedicated transport channels (DCH, E-DCH).

7 UE modes

Two modes of operation are currently defined for the UE, idle mode and connected mode [5, 6].

After power on, the UE staysin idle mode until it transmits a request to establish an RRC connection. In idle mode the
UE isidentified by non-access stratum identities such as IMSI, TMSI and P-TMSI. In addition, the UTRAN has no own
information about the individual idle mode UES, and can only address e.g. all UEsin acell or all UES monitoring a
specific paging occasion.

The connected mode is entered when the RRC connection is established. A RRC connection is established between the
UE and aRNC called SRNC. The UE is assigned a radio network temporary identity (U-RNTI and possibly in addition
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| C-RNTI or-, only for TDD, DSCH-RNTI) to be used as UE identity on common transport channels. RRC connection is
within a UTRAN identified with the U-RNTI.

The UE leaves the connected mode and returns to idle mode when the RRC connection is released or at RRC
connection failure.

Reception of SMS cell broadcast can be done in both idle and connected mode.
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6 Model of physical layer of the UE

6.1 Uplink models

Figure 2 shows models of the UE's physical layer in the uplink for both FDD and TDD mode. It shows the models for
DCH, RACH, CPCH (the latter two used in FDD mode only) and USCH (TDD only). Some restriction exist for the use
of different types of transport channel at the same time, these restrictions are described in the clause "UE Simultaneous
Physical Channel combinations'. More details can be found in [3] and [4].

DCH model

RACH model
DC,H DCIH DC,H RACH
Coding and
multiplexing Coding
Coded Composite Coded Composite
[Transport Channel Transport Transport Channel
(CCTrCH) Format Combination (CCTrCH)
. . Indicator
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3GPP



DCH model with HS-DSCH support

DCH DCH
Coding and
multiplexing
Coded Composite
Transport Channel
(CCTrCH) ACK/NACK
Splitting TPC & TFCI TPC & TFCI
Physical Channel e
Data Streams

L2t 200 N R —

NOTE 1: CPCH isfor FDD only.
NOTE 2: USCH isfor TDD only.

Figure 2. Model of the UE's physical layer - uplink

The DCH model shows that one or several DCHs can be processed and multiplexed together by the same coding and
multiplexing unit. The detailed functions of the coding and multiplexing unit are not defined in the present document
but in [3] and [4]. The single output data stream from the coding and multiplexing unit is denoted Coded Composite

Transport Channel (CCTrCH).

The bits on a CCTrCH Data Stream can be mapped on the same Physical Channel and should have the same C/I
requirement.

On the downlink, multiple CCTrCH can be used simultaneously with one UE. In the case of FDD, only one fast power
control loop is necessary for these different CCtrCH, but the different CCtrCH can have different C/I requirementsto
provide different QoS on the mapped Transport Channels. In the case of TDD, different power control loops can be
applied for different CCTrCH. One physical channel can only have bits coming from the same CCTrCH.

On the uplink and in the case of FDD, only one CCTrCH can be used simultaneously. On the uplink and in the case of
TDD, multiple CCTrCH can be used simultaneously.

When multiple CCTrCH are used by one UE, one or several TFCI can be used, but each CCTrCH has only zero or one
corresponding TFCI. In the case of FDD, these different words are mapped on the same DPCCH. In the case of TDD,
these different TFCIs can be mapped on different DPCH.

The data stream of the CCTrCH is fed to a data demultiplexing/splitting unit that demultiplexes/splits the CCTrCH's
data stream onto one or several Physical Channel Data Streams.

The current configuration of the coding and multiplexing unit is either signalled to, or optionally blindly detected by,
the network for each 10 ms frame. If the configuration is signalled, it is represented by the Transport Format
Combination Indicator (TFCI) bits. Note that the TFCI signalling only consists of pointing out the current transport
format combination within the already configured transport format combination set. In the uplink thereis only one
TFCI representing the current transport formats on all DCHs of one CCTrCH simultaneously. In FDD mode, the
physical channel data stream carrying the TFCI is mapped onto the physical channel carrying the power control bits and
the pilot. In TDD mode the TFCI is time multiplexed onto the same physical channel(s) as the DCHs. The exact
locations and coding of the TFCI are signalled by higher layers.

The DCH and USCH have the possihility to perform Timing Advance in TDD mode.
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The model for the RACH case shows that RACH is a common type transport channel in the uplink. RACHs are always
mapped one-to-one onto physical channels (PRACHYS), i.e. thereis no physical layer multiplexing of RACHSs, and there
can only be one RACH TrCH and no other TrCH inaRACH CCTrCH. Service multiplexing is handled by the MAC
layer. In one cell several RACHs/PRACHSs may be configured. If more than one PRACH is configured in a cell, the UE
performs PRACH selection as specified in [4].

In FDD, the RACHs mapped to the PRACHs may all employ the same Transport Format and Transport Format
Combination Sets, respectively. It is however also possible that individual RACH Transport Format Sets are applied on
each available RACH/PRACH.

In TDD, thereisno TFCI transmitted in the burst, and therefore each RACH is configured with a single transport
format within its TFS. The RACHs mapped to the PRACHs may all employ the same Transport Format. It is however
also possible that individual RACH Transport Formats are applied on each available RACH/PRACH combination.

The available pairs of RACH and PRACHs and their parameters are indicated in system information. In FDD mode, the
various PRACHs are distinguished either by employing different preamble scrambling codes, or by using a common
scrambling code but distinct (non-overlapping) partitions of available signatures and available subchannels. In TDD
mode, the various PRACHSs are distinguished either by employing different timedots, or by using a common timesl ot
but distinct (non-overlapping) partitions of available channelisation codes and available subchannels. Exampl es of
RACH/PRACH configurations are given in [6].

The CPCH, which is another common type transport channel, has a physical layer model as shown in figure2. Thereis
aways a single CPCH transport channel mapped to a PCPCH physical channel which implies a one-to-one
correspondence between a CPCH TFI and the TFCI conveyed on PCPCH. There can only be one CPCH TrCH and no
other TrCH inaCPCH CCTrCH. A CPCH transport channel belongsto a CPCH set which isidentified by the
application of acommon, CPCH set-specific scrambling code for access preamble and collision detection, and multiple
PCPCH physical channels. Each PCPCH shall employ a subset of the Transport Format Combinations implied by the
Transport Format Set of the CPCH set. A UE can request access to CPCH transport channels of a CPCH set, which is
assigned when the serviceis configured for CPCH transmission.

In FDD in case of a configured HS-DSCH one physical channel (HS-DPCCH) is configured for the reporting of HS-
DSCH transport block acknowledgement / negative acknowledgement and channel quality indicator. In TDD in case of
a configured HS-DSCH a shared physical channel (HS-SICH) is configured for the reporting of HS-DSCH transport
block acknowledgement / negative acknowledgement, channel quality indicator and transmit power control symbols.

6.2 Downlink models

Figure 3 and figure 4 show the model of the UE's physical layer for the downlink in FDD and TDD mode, respectively.
Note that there is a different model for each transport channel type.
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DCH mode! with HS-DSCH(s)
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Figure 3: Model of the UE's physical layer - downlink FDD mode
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DCH model with HS-DSCH(s)

for 3.84 Mcps TDD
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Figure 4: Model of the UE's physical layer —downlink TDD mode

For the DCH case, the mapping between DCHs and physical channel data streams works in the same way as for the
uplink. Note however, that the number of DCHSs, the coding and multiplexing etc. may be different in uplink and
downlink.

In the FDD mode, the differences are mainly due to the soft and softer handover. Further, the pilot, TPC bitsand TFCI
are time multiplexed onto the same physical channel(s) as the DCHs. Further, the definition of physical channel data
stream is somewhat different from the uplink. In TDD mode the TFCI is time multiplexed onto the same physical
channel(s) as the DCHs. The exact locations and coding of the TFCI are signalled by higher layers.

Note that it islogically one and the same physical data stream in the active set of cells, even though physically thereis
one stream for each cell. The same processing and multiplexing is done in each cell. The only difference between the
cellsisthe actual codes, and these codes correspond to the same spreading factor.
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The physical channels carrying the same physical channel data stream are combined in the UE receiver, excluding the
pilot, and in some cases the TPC bits. TPC bits received on certain physical channels may be combined provided that
UTRAN has informed the UE that the TPC information on these channelsisidentical.

A PCH and one or several FACH can be encoded and multiplexed together forming a CCTrCH. Similarly asin the
DCH model thereisone TFCI for each CCTrCH for indication of the transport formats used on each PCH and FACH.
The PCH is associated with a separate physical channel carrying page indicators (Pls) which are used to trigger UE
reception of the physical channel that carries PCH. A FACH or a PCH can also be individually mapped onto a separate
physical channel. The BCH is aways mapped onto one physical channel without any multiplexing with other transport
channels, and there can only be one BCH TrCH and no other TrCH inaBCH CCTrCH.

In the TDD mode a CCTrCh carrying PCH and one or several FACH can be multiplexed onto one or severa physical
channel data streams.

For each HS-DSCH TTI, each HS-SCCH carries HS-DSCH-related downlink signalling for one UE. The following
information is carried on the HS-SCCH:

- Transport Format and Resource Indicator (TFRI);

- Hybrid-ARQ-related Information (HARQ information);
- UE Identity viaa UE specific CRC;

- HS-SCCH Cyclic Sequence Number (HCSN) for TDD.

In addition, for the case of 1.28 Mcps TDD, the HS-SCCH also carries Transmit Power Control and Synchronisation
Shift symbols.

7 Formats and configurations for L1 data transfer

7.1 General concepts about Transport Channels

Layer 2 isresponsible for the mapping of data onto L1 viathe L1/L2 interface that is formed by the transport channels.
In order to describe how the mapping is performed and how it is controlled, some definitions and terms are required.
The required definitions are given in the following subclauses. Note that the definitions are generic for all transport
channel types, i.e. not only for DCHSs.

All Transport Channels are defined as unidirectional (i.e. uplink or downlink). This means that a UE can have
simultaneously (depending on the services and the state of the UE) one or several transport channelsin the downlink,
and one or more Transport Channel in the uplink.

7.1.1  Transport Block

Thisisthe basic unit exchanged between L1 and MAC, for L1 processing.

Layer 1 adds a CRC for each Transport Block.

7.1.2 Transport Block Set

Thisis defined as a set of Transport Blocks, which are exchanged between L1 and MAC at the same time instance using
the same transport channel.

In case of HS-DSCH the Transport Block Set consists of one Transport Block only.

7.1.3  Transport Block Size

Thisis defined as the number of bitsin a Transport Block. The Transport Block Size is always fixed within a given
Transport Block Set, i.e. all Transport Blocks within a Transport Block Set are equally sized.
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7.1.4  Transport Block Set Size

Thisis defined as the number of bitsin a Transport Block Set.

7.1.5 Transmission Time Interval

Thisis defined as the inter-arrival time of Transport Block Sets, and is equal to the periodicity at which a Transport
Block Set istransferred by the physical layer on the radio interface. It is always a multiple of the minimum interleaving
period (e.g. 10ms, the length of one Radio Frame). The MAC delivers one Transport Block Set to the physical layer
every TTI.

Figure 6 shows an example where Transport Block Sets, at certain time instances, are exchanged between MAC and L1
viathree parallel transport channels. Each Transport Block Set consists of a number of Transport Blocks. The
Transmission Time Interval, i.e. the time between consecutive deliveries of data between MAC and L1, isaso
illustrated.

DCH1

Transport Block | Transport Transport Block >

< r-< Transmission Time Interval b«

DCH2 |Transport Block |

|Transport Block |
Transport Block |Transport Block | Transport >

< Pp-€—Transmission Time Interval —p-«

Transport Block DCH3
Transport Block |Transport Black | |Tran5port Block |

|Transport Block | |Transp0rt Block | |Transport Block | |Tran5port Block | |Transport Block | >
< > < P ¢—Transmission -« >«
Time Interval
HS-DSCH
[Transport Block |Tran5port Block | |Transport Block L
< P4——Transmission Time Interval —pr«

Figure 6: Exchange of data between MAC and L1

7.1.6 Transport Format
This subclause appliesto transport channel types other than HS-DSCH.

Thisis defined as aformat offered by L1 to MAC (and vice versa) for the delivery of a Transport Block Set during a
Transmission Time Interval on a Transport Channel. The Transport Format constitutes of two parts — one dynamic part
and one semi-static part.
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Attributes of the dynamic part are:
- Transport Block Size;
- Transport Block Set Size;
- Transmission Time Interval (optional dynamic attribute for TDD only);
Attributes of the semi-static part are:
- Transmission Time Interval (mandatory for FDD, optional for the dynamic part of TDD NRT bearers);
- error protection scheme to apply:
- type of error protection, turbo code, convolutional code or no channel coding (TDD only);
- coding rate;
- static rate matching parameter;
- szeof CRC.
In the following example, the Transmission Time Interval is seen as a semi-static part.

EXAMPLE:
Dynamic part: { 320 bits, 640 bits}, Semi-static part: { 10ms, convolutional coding only, static rate matching
parameter = 1}.

An empty Transport Format is defined as a Transport Format that has Block Set Size equal to zero.

For the two realisations of an empty Transport Format, see clause 11.

7.1.6a Transport Format for HS-DSCH

Thisis defined as aformat offered by L1 to MAC (and vice versa) for the delivery of atransport block during a
Transmission Time Interval on a Transport Channel. The Transport Format consists of three parts — one dynamic part,
one semi-static part and one static part.

The Transport Format for HS-DSCH is always explicitly signalled. There is no support of blind transport format
detection.

Attributes of the dynamic part are:
- Transport block size (same as Transport block set size);
- Redundancy version/Constellation;
- Modulation scheme.
Attributes of the semi-static part are:
- no semi-static attributes are defined.
Attributes of the static part are;

- Transmission timeinterval. The Transmission timeinterval isfixed to 2msin FDD, 10msin 3.84 Mcps TDD
and 5msin 1.28 Mcps TDD.

- error protection scheme to apply:
- type of error protection is turbo coding;
- coding rateis 1/3;

- sizeof CRCis 24 bits.
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7.1.7 Transport Format Set
Thisis defined as the set of Transport Formats associated to a Transport Channel.
The semi-static parts of all Transport Formats are the same within a Transport Format Set.

Effectively the Transport Block Size and Transport Block Set Size form the instantaneous bit rate on the Transport
Channel. Variable bit rate on a Transport Channel may, depending on the type of service, which is mapped onto the
transport channel, be achieved by changing between each Transmission Time Interval one of the following:

1. the Transport Block Set Size only (not applicable for HS-DSCH);

2. both the Transport Block Size and the Transport Block Set Size
Example 1 for DCHs:
- dynamic part: { 20 bits, 20 hits}; {40 hits, 40 hits}; {80 bits, 80 bits} ; { 160 bits, 160 bits} .
- Semi-gatic part: { 10ms, Convolutional coding only, static rate matching parameter = 1}
Example 2 for DCHs:
- dynamic part: {320 bits, 320 bits}; {320 bits, 640 bits}; {320 bits, 1 280 hits} .
- Semi-gtatic part: { 10ms, Convolutional coding only, static rate matching parameter = 2} .
Example 3 for HS-DSCH:

- dynamic part: {320 bits, 320 bits, Redundancy version 1, QPSK}; { 640, 640, Redundancy version 1, QPSK};
{1280, 1280, Redundancy version 2, 16QAM}.

- dtatic part: See subclause 7.1.6a.

The first example may correspond to a Transport Channel carrying a speech service, requiring blocks delivered on a
constant time basis. In the second example, which illustrates the situation where a non-real time serviceis carried by the
Transport Channel, the number of blocks delivered per Transmission Time Interval varies between the different
Transport Formats within the Transport Format Set. Referring to figure 6, the Transport Block Sizeis varied on DCH1
and DCH2. That is, a Transport Format Set where the dynamic part has a variable Transport Block Size has been
assigned for DCH1. On DCH3 it isinstead only the Transport Block Set Size that is varied. That is, the dynamic parts
of the corresponding Transport Format Sets only include variable Transport Block Set Sizes.

7.1.8  Transport Format Combination

Thelayer 1 multiplexes one or several Transport Channels, and for each Transport Channel, there exists alist of
transport formats (Transport Format Set) which are applicable. Nevertheless, at a given point of time, not al
combinations may be submitted to layer 1 but only a subset, the Transport Format Combination. Thisis defined as an
authorised combination of the combination of currently valid Transport Formats that can be submitted simultaneously to
the layer 1 for transmission on a Coded Composite Transport Channel of a UE, i.e. containing one Transport Format
from each Transport Channel.

EXAMPLE:

DCH1:
Dynamic part: { 20 bits, 20 bits}, Semi-static part: { 10ms, Convolutional coding only, static rate matching
parameter = 2};

DCH2:
Dynamic part: { 320 bits, 1 280 bits}, Semi-static part: { 10ms, Convolutional coding only, static rate matching
parameter = 3};

DCHS3:
Dynamic part: {320 bits, 320 bits}, Semi-static part: {40ms, Turbo coding, static rate matching parameter = 2}.

An empty Transport Format Combination is defined as a Transport Format Combination that is only made up of empty
Transport Formats.
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7.1.9  Transport Format Combination Set
Thisis defined as a set of Transport Format Combinations on a Coded Composite Transport Channel.
EXAMPLE for DCHs:
- dynamic part:
- combination 1: DCH1: { 20 bits, 20 bits}, DCH2: { 320 bits, 1280 bits}, DCH3: { 320 bits, 320 bits};
- combination 2: DCH1: {40 bits, 40 bits}, DCH2: { 320 bits, 1280 bits}, DCH3: {320 bits, 320 bits};
- combination 3: DCH1: { 160 bits, 160 bits}, DCH2: { 320 bits, 320 bits}, DCH3: { 320 bits, 320 bits}
- semi-static part:
- DCH1: {10ms, Convolutional coding only, static rate matching parameter = 1} ;
- DCH2: {10ms, Convolutional coding only, static rate matching parameter = 1};
- DCH3: {40ms, Turbo coding, static rate matching parameter = 2} .

The Transport Format Combination Set is what is given to MAC for control. However, the assignment of the Transport
Format Combination Set is done by L 3. When mapping data onto L1, MAC chooses between the different Transport
Format Combinations given in the Transport Format Combination Set. Since it is only the dynamic part that differ
between the Transport format Combinations, it isin fact only the dynamic part that MAC has any control over.

The semi-static part, together with the target value for the L1 closed loop power control, correspond to the service
attributes:

- quality (e.g. BER);
- transfer delay.

These service attributes are then offered by L1. However, it is L3 that guarantees that the L1 services are fulfilled since
itisin charge of controlling the L1 configuration, i.e. the setting of the semi-static part of the Transport Formats.
Furthermore, L3 controls the target for the L1 closed loop power control through the outer loop power control (which
actually isaquality control rather than a power control).

Note that a Transport Format Combination Set need not contain all possible Transport Format Combinations that can be
formed by Transport Format Sets of the corresponding Transport Channels. It is only the allowed combinations that are
included. Thereby a maximum total bit rate of al transport channels of a Code Composite Transport Channel can be set
appropriately. That can be achieved by only allowing Transport Format Combinations for which the included Transport
Formats (one for each Transport Channel) do not correspond to high bit rates simultaneously.

The selection of Transport Format Combinations can be seen as afast part of the radio resource control. The dedication
of these fast parts of the radio resource control to MAC, close to L1, means that the flexible variable rate scheme
provided by L1 can be fully utilised. These parts of the radio resource control should be distinguished from the slower
parts, which are handled by L 3. Thereby the bit rate can be changed very fast, without any need for L3 signalling.

7.1.10 Transport Format Indicator (TFI)

The TFI isalabel for a specific transport format within atransport format set. It is used in the inter-layer
communication between MAC and L1 each time atransport block set is exchanged between the two layerson a
transport channel.

When the DSCH is associated with a DCH, the TFI of the DSCH also indicates the physical channel (i.e. the
channelisation code) of the DSCH that has to be listened to by the UE.

7.1.11 Transport Format Combination Indicator (TFCI)

Thisis arepresentation of the current Transport Format Combination.
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There is a one-to-one correspondence between a certain value of the TFCI and a certain Transport Format Combination.
The TFCI isused in order to inform the receiving side of the currently valid Transport Format Combination, and hence

how to decode, de-multiplex and deliver the received data on the appropriate Transport Channels. The TFCI is not used
for the HS-DSCH.

MAC indicatesthe TFI to Layer 1 at each delivery of Transport Block Sets on each Transport Channel. Layer 1 then
builds the TFCI from the TFIs of all parallel transport channels of the UE , processes the Transport Blocks
appropriately and appends the TFCI to the physical control signalling. Through the detection of the TFCI the receiving
sideis able to identify the Transport Format Combination. For FDD, in case of limited Transport Format Combination
Sets the TFCI signalling may be omitted, instead relying on blind detection. Nevertheless, from the assigned Transport
Format Combinations, the receiving side has all information it needs in order to decode the information and transfer it
to MAC on the appropriate Transport Channels.

The multiplexing and exact rate matching patterns follow predefined rules and may therefore be derived (given the
Transport Format Combinations) by transmitter and receiver without signalling over the radio interface.

When the meaning of the TFCI field needs to be reconfigured, two procedures can be used depending on the level of
reconfiguration:

- completereconfiguration of TFCI: in this procedure al TFCI values are reinitialised and new values are
defined instead. The complete reconfiguration requires an explicit synchronisation between the UE and UTRAN
regarding when the reconfiguration becomes valid.

- incremental reconfiguration of TFCI: in this procedures, a part of the TFCI values before and after the
reconfiguration remain identical (note that this must be true for at least a TFCI that carry the signalling
connection). This procedure supports addition, removal or redefinition of TFCI values. This procedure does not
require an explicit execution time. This procedure may imply the loss of some user-plane data.

7.1.12 Rate matching

Two levels of rate matching are defined on the radio interface:

- adtatic rate matching per Transport Channel. The static rate matching is part of the semi-static attributes of the
Transport Channel. Static rate matching is not applicable to HS-DSCH,;

- adynamic rate matching per CCTrCH. The dynamic rate matching adjusts the size of the physical layer data
payload to the physical channel as requested by RRC.

The static rate matching and the dynamic rate matching to be applied by the physical layer areindicated by RRC to the
physical layer.

In FDD, RRC is aso responsible for configuring the physical layer on whether:
- Blind Rate Detection or TFCI is used;

- dynamic rate matching is applied or not on the downlink.

7.1.13 HARQ information

Hybrid ARQ is defined for HS-DSCH. With the help of the HARQ information the UE is enabled to identify the
process being used for the transport block that is received on the HS-DSCH. The HARQ information also includes
information that indicates whether a new data block is transmitted for the first time or a retransmission. Furthermore it
is used to decode the received data correctly.

7.1.14 Transport Format and Resource Indication (TFRI)
The TFRI includes information about the dynamic part of the HS-DSCH transport format, including transport block set

size and modulation scheme. The TFRI also includes information about the set of physical channels (channelisation
codes) onto which HS-DSCH is mapped in the corresponding HS-DSCH TTI.
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7.2 Types of Transport Channels

A genera classification of transport channelsis into two groups:
- common channels; and

- dedicated channels (where the UEs can be unambiguously identified by the physical channel, i.e. code and
frequency).

Common transport channel types are:
1. Random Access Channel(s) (RACH) characterised by:
- existencein uplink only;
- limited datafield;
- collisionrisk;
- open loop power control.
2. Forward Access Channel(s) (FACH) characterised by:
- existencein downlink only;
- possibility to use slow power control;
- possibility to change rate fast (each 10ms); and
- lack of inner loop power control.
3. Broadcast Channel (BCH) characterised by:
- existencein downlink only;
- low fixed bit rate; and
- requirement to be broadcast in the entire coverage area of the cell.
4. Paging Channel (PCH) characterised by:
- existencein downlink only;
- association with a physical layer signal, the Page Indicator, to support efficient sleep mode procedures; and
- requirement to be broadcast in the entire coverage area of the cell.
5. Downlink Shared Channel(s) (DSCH) characterised by:
- _usedin TDD only;

- existencein downlink only;
- possibility to use beamforming;
- possibility to use slow power control;
- possibility to use inner loop power control, when associated with dedicated channel(s);
- possibility to be broadcast in the entire cell;
- aways associated with another channel (DCH or FACH-(FBb)).
6. CPCH Channel characterised by:
- existencein FDD only;

- existencein uplink only;
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- inner loop power control on the message part;
- possibility to change rate fast;
- collision detection;
- open loop power estimate for pre-amble power ramp-up.
7. Uplink Shared channel (USCH) characterised by:
- usedin TDD only;
- existencein uplink only;
- possibility to use beam forming;
- possibility to use power control;
- possibility to change rate fast;
- possibility to use Uplink Synchronisation;
- possibility to use Timing advance.
8. High Speed Downlink Shared Channel (HS-DSCH) characterised by:
- existencein downlink only;
- possibility to use beamforming;
- possibility of applying link adaptation by varying the modul ation, coding and transmit power:
- possibility to be broadcast in the entire cell;
- aways associated with a DPCH and one or more shared physical control channel.
Dedicated transport channel type:
1. Dedicated Channel (DCH) characterised by:
- existingin uplink or downlink;
- possibility to use beam forming;
- possibility to change rate fast (each 10ms);
- inner loop power control;
- possibility to use timing advance in uplink (TDD only);
- possihility to use Uplink Synchronisation.

To each transport channel, there is an associated Transport Format (for transport channels with afixed or slow changing
rate) or an associated Transport Format Set (for transport channels with fast changing rate).

7.3 Compressed Mode

Compressed Mode is defined as the mechanism whereby certain idle periods are created in radio frames so that the UE
can perform measurements during these periods (more details can be found in [3]).

Compressed Mode is obtained by layer 2 using transport channels provided by the layer 1 asfollows:
- compressed mode is controlled by the RRC layer, which configures the layer 2 and the physical layer;

- the number of occurrences of compressed framesis controlled by RRC, and can be modified by RRC signalling;
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- itisunder the responsibility of the layer 2 if necessary and if possible to either buffer some layer 2 PDUs
(typicaly at the RLC layer for NRT services) or to rate-adapt the data flow (similarly to GSM) so that thereisno
loss of data because of compressed mode. This will be service dependent and controlled by the RRC layer.

For measurements in compressed mode, a transmission gap pattern sequence is defined. A transmission gap pattern
sequence consists of aternating transmission gap patterns 1 and 2, and each of these patterns in turn consists of one or
two transmission gaps. The transmission gap pattern structure, position and repetition are defined with physical channel
parameters described in [6]. In addition, the UTRAN configures compressed mode pattern sequences with the following
parameters:

- TGMP: Transmission Gap pattern sequence Measurement Purpose: This parameter defines the purpose this
transmission gap pattern sequence isintended for. The following values are used:

- for TDD measurements, one compressed mode pattern sequence can be configured with purpose 'TDD
measurement’,

- for FDD measurements, one compressed mode pattern sequence can be configured with purpose 'FDD
measurement’,

- for GSM measurements, three simultaneous compressed mode pattern sequences can be configured with
purposes 'GSM carrier RSSI measurement’, ‘Initial BSIC identification’ and 'BSIC re-confirmation’,

- TGPSI: Transmission Gap Pattern Segquence Identifier selects the compressed mode pattern sequence for which
the parameters are to be set. The range of TGPSI is[1 to <MaxTGPS>].

The UE shall support atotal number of simultaneous compressed mode pattern sequences, which is determined by the
UE's capability to support each of the measurement types categorised by the TGMP. For example, a UE supporting
FDD and GSM shall support four simultaneous compressed mode pattern sequences and a UE supporting FDD and
TDD shall support two simultaneous compressed mode pattern sequences.

When using simultaneous pattern sequences, it is the responsibility of the NW to ensure that the compressed mode gaps
do not overlap and are not scheduled to overlap the same frame. Gaps exceeding the maximum gap length shall not be
processed by the UE and shall interpreted as a faulty message. If the UE detects overlapping gaps, it shall processthe
gap from the pattern sequence having the lowest TGPSI.

8 UE Simultaneous Physical Channels combinations
This clause describes the requirements from the UE to send and receive on multiple Transport Channels, which are
mapped on different physical channels simultaneously depending on the service capabilities and requirements. The

clause will describe the impacts on the support for multiple services (e.g. speech call and SMS-CB) depending on the
UE capabilities.

8.1  FDD Uplink

The table describes the possible combinations of FDD physical channels that can be supported in the uplink on the same
frequency by one UE simultaneously.
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Table 1. FDD Uplink

Physical Channel
Combination

Transport
Channel
Combination

Mandatory or
dependent on UE
radio access

Comment

capabilities
PRACH RACH Mandatory The PRACH physical channel includes the
preambles and the message.
PCPCH consisting | CPCH Depending on UE The PCPCH physical channel includes the

of one control and

radio access

preambles and the message.

one data part capabilities The maximum channel bit rate is dependent on
during the UE radio access capabilities.

message portion

DPCCH+DPDCH One or more DCH Mandatory The maximum number of DCHs and the

coded into a single
CCTrCH

maximum channel bit rate are dependent on UE
radio access capabilities.

DPCCH+ more
than one DPDCH

One or more DCH
coded into a single
CCTrCH

Depending on UE
radio access
capabilities

The maximum number of DCHs and the
maximum channel bit rate are dependent on UE
radio access capabilities.

DPCCH-+one or
more DPDCH+
HS-DPCCH

One or more DCH
coded into a single
CCTrCH

Depending on UE
radio access
capabilities

The maximum number of DCHs and the
maximum bit rate are dependent on UE radio
access capabilities. This combination is
required in case HS-DSCHY(s) are configured.
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The table describes the possible combinations of FDD physical channels that can be supported in the downlink on the
same frequency by one UE simultaneoudly.

Table 2: FDD Downlink

Physical Transport Mandatory dependent Comment
Channel Channel on UE radio access
Combination Combination capabilities
1 PCCPCH BCH Mandatory
2 SCCPCH One or more FACH | Mandatory The maximum channel bit rate that can be

Or supported is dependent on the UE radio

PCH access capabilities.

Or The PCH is included when the UE needs to

one or more FACH receive paging on the SCCPCH.

+ PCH The reception of (one or more FACH + PCH)
is to enable the reception of broadcast
services on the CTCH, mapped to one of the
FACH.

3 PCCPCH + BCH + (one or Mandatory Simultaneous reception of PCCPCH and
SCCPCH more FACH or SCCPCH is only needed at occurrences when

PCH or (one or the UE needs to read system information on

more FACH + BCH while being in CELL_FACH state, i.e.

PCH)) continuous reception of both PCCPCH and
SCCPCH at the same time is not required.
The requirement holds for PCCPCH and
SCCPCH sent in different cells or in the same
cell.

The PCH is included when the UE needs to
receive paging on the SCCPCH.
The reception of (one or more FACH + PCH)
is to enable the reception of broadcast
services on the CTCH, mapped to one of the
FACH.

4 SCCPCH + (One or more Mandatory The maximum channel bit rate that can be

AICH

FACH or PCH or
(one or more FACH
+ PCH))+ RACH in
uplink

Or

(one or more FACH
or PCH or (one or
more FACH +
PCH))+ CPCH in
uplink

supported is dependent on the UE radio
access capabilities.

The PCH is included when the UE needs to
receive paging on the SCCPCH.

The reception of (one or more FACH + PCH)
is to enable the reception of broadcast
services on the CTCH, mapped to one of the
FACH.

This physical channel combination facilitates
the preamble portion of the CPCH in the
uplink

5 SCCPCH +
DPCCH

(One or more
FACH or PCH or
(one or more FACH
+ PCH))+ CPCH in
uplink

Depending on UE radio
access capabilities

This physical channel combination facilitates
the message portion of the CPCH in the uplink
The PCH is included when the UE needs to
receive paging on the SCCPCH.

The reception of (one or more FACH + PCH)
is to enable the reception of broadcast
services on the CTCH, mapped to one of the
FACH.

6 More than one

More than one (one

Depending on UE radio

The PCH is included when the UE needs to

SCCPCH or more FACH or access capabilities receive paging on the SCCPCH.
PCH or (one or The reception of (one or more FACH + PCH)
more FACH + is to enable the reception of broadcast
PCH)) services on the CTCH, mapped to one of the
FACH.
7 PICH N/A Mandatory
8 DPCCH + One or more DCH Mandatory The maximum number of DCHs and the
DPDCH coded into a single maximum channel bit rate are dependent on

CCTrCH

UE radio access capabilities.
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Physical
Channel
Combination

Transport
Channel
Combination

Mandatory dependent
on UE radio access
capabilities

Comment

9 DPCCH + more | One or more DCH Depending on UE radio | The maximum number of DCHs and the
than one coded into a single | access capabilities maximum channel bit rate are dependent on
DPDCH CCTrCH UE radio access capabilities.
ormere-2NDCHE | mere-DCH-caded

into-a-single-

CCTrCH-

11 | SCCPCH + One or more FACH | Depending on UE radio | The maximum number of DCHs and the
DPCCH + one + one or more DCH | access capabilities maximum channel bit rate are dependent on
or more DPDCH | coded into a single UE radio access capabilities.

CCTrCH This combination of physical channels is used
for DRAC control of an uplink DCH and for
receiving services such as cell broadcast or
multicast whilst in connected mode. NOTE 1

sRe-aFmere-DCE- fersimuliinnrzous-DECH-and-DRAC-contrel-oF

CCTrCH

13 | One DPCCH + More than one Depending on UE radio
more than one DCH coded into access capabilities
DPDCH one or more

CCTrCH

14 | PCCPCH BCH (neighbour Mandatory This combination is required by a UE in
(neighbour cell) | cell) + one or more CELL_DCH state to be able to read the SFN
+ DPCCH + one | DCHs-+zero,-one- of a neighbouring cell and support "SFN-CFN
or more DPDCH | ermere-BSCH observed time difference" and "SFN-SFN
SEOEeRC D observed time difference" measurements.
e PheCH

15 | DPCCH + one One HS-DSCH Depending on UE radio | The maximum number of DCHs and the
or more DPDCH | coded into a single | access capabilities maximum channel bit rate are dependent on
+ one or more CCTrCH + one or UE radio access capabilities. NOTE 2
HS-SCCH + more DCH coded
zero, one or into a single
more HS- CCTrCH
PDSCH

16 | PCCPCH BCH (neighbour Depending on UE radio | This combination is required by a UE in

(neighbour cell)
+ DPCCH + one
or more DPDCH
+ one or more
HS-SCCH +
Zero, one or
more HS-
PDSCH

cell) + one or more
DCHs + one HS-
DSCH

access capabilities

CELL_DCH state to be able to read the SFN
of a neighbouring cell and support "SFN-CFN
observed time difference" and "SFN-SFN
observed time difference" measurements
while HS-DSCH(s) are configured. NOTE 2

NOTE 1: When both DRAC and CTCH are configured in one cell, the UTRAN should transmit DRAC info and

CTCH info on the same S-CCPCH in order to minimize the number of S-CCPCH to be read by the UE. A
UE which supports the simultaneous reception of S-=CCPCH and DPCH, shall be capable of switching

between different SSCCPCH in order to listen to DRAC info and CTCH info that are not scheduled in the
sametime intervals. If the UE is ordered to listen to CTCH and DRAC info on different S-CCPCH in the

same time interval, it shall listen to DRAC info in priority.
NOTE 2: When one or more HS-PDSCHs are received, it is sufficient for the UE to monitor only one HS-SCCH.
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3.84 Mcps TDD Uplink

The table addresses the possible combinations of 3.84 Mcps TDD physical channels that can be supported in the uplink
by one UE simultaneously on the same frequency in any one 10ms frame. In 3.84 Mcps TDD a physical channel
corresponds to one code, one timeslot and one frequency.

Table 3: 3.84 Mcps TDD Uplink

Physical Channel
Combination

Transport
Channel
Combination

Mandatory or
dependent on UE
radio access

Comment

capabilities
1 | PRACH RACH Mandatory
2 | DPCH One or more DCH | Mandatory The maximum number of DCHs and the
coded into a maximum channel bit rate are dependent on UE
single CCTrCH radio access capabilities.
This combination is used as reference
measurement channel.
3 | One or more than | One or more DCH | Depending on UE The maximum number of DCHs and the
one DPCH coded into one or | radio access maximum channel bit rate are dependent on UE
more CCTrCH capabilities radio access capabilities.
4 | PRACH RACH Depending on UE The maximum number of DCHs and the
+ one or more + one or more radio access maximum channel bit rate are dependent on UE
DPCH DCH coded into capabilities radio access capabilities.
one or more This combination may be used for shared channel
CCTrCH operation only.
At least the usage of two timeslots is required.
5 | One or more One or more Depending on UE This combination is used for shared channel
PUSCH USCH coded onto | radio access operation.
one or more capabilities
CCTrCH
6 | PRACH RACH Depending on UE
+ one or more + One or more radio access This combination may be used for shared channel
PUSCH USCH coded onto | capabilities operation only. At least the usage of two timeslots
one or more is required.
CCTrCH
7 | One or more One or more Depending on UE The maximum number of DCHs and the
PUSCH USCH coded onto | radio access maximum channel bit rate are dependent on UE
+ one or more one or more capabilities radio access capabilities.
DPCH CCTrCH
+ one or more This combination may be used for shared channel
DCH coded into operation.
one or more
CCTrCH
8 | PRACH RACH Depending on UE The maximum number of DCHs and the
+ one or more + one or more radio access maximum channel bit rate are dependent on UE
PUSCH USCH coded onto | capabilities radio access capabilities.
+ one or more one or more
DPCH CCTrCH This combination may be used for shared channel
+ one or more operation.
DCH coded into At least the usage of two timeslots is required.
one or more
CCTrCH
9 | One or more One or more DCH | Depending on UE

DPCH + HS-SICH

coded into one or
more CCTrCH

radio access
capabilities
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8.3.2 1.28 Mcps TDD Uplink

The table addresses the possible combinations of 1.28 Mcps TDD physical channels that can be supported in the uplink

by one UE simultaneously on the same frequency in the TDD 1.28 Mcps option in any one 5 ms subframe. In 1.28
Mcps TDD aphysical channel corresponds to one code, one timeslot, one frequency.

Table 4: 1.28 Mcps TDD Uplink

Physical Transport Channel Mandatory or Comment
Channel Combination dependent on UE
Combination radio access
capabilities
1 UpPCH N/A Mandatory UpPCH is used to establish the
uplink synchronisation.
2 PRACH RACH Mandatory
3 UpPCH + One One or more DCH coded | Mandatory One DPCH is needed as reference
DPCH into a single CCTrCH measurement channel.
UpPCH transmission to target cell in
case of handover.
4 One DPCH One or more DCH coded | Mandatory The maximum number of DCHs and
into a single CCTrCH the maximum channel bit rate are
dependent on UE radio access
capabilities
This combination is required for the
reference measurement channel.
5 More than one One or more DCH coded | Depending on UE The maximum number of DCHs, the
DPCH into one or more CCTrCH | radio access maximum number of CCTrCH and
capabilities the maximum channel bit rate are
dependent on UE radio access
capabilities.
6 UpPCH+ one or | One or more DCH coded | Depending on UE The maximum number of DCHs, the
more DPCH into one or more CCTrCH | radio access maximum number of CCTrCH and
capabilities the maximum channel bit rate are
dependent on UE radio access
capabilities.
This configuration is required for UE
that operate shared channels and
dedicated channels simultaneously.
7 PRACH RACH + one or more Depending on UE The maximum number of DCHs, the
+ one or more DCH coded into one or radio access maximum number of CCTrCH and
DPCHs more than one CCTrCH capabilities the maximum channel bit rate are
dependent on UE radio access
capabilities.
This configuration is required for UE
that operate shared channels and
dedicated channels simultaneously.
8 One or more One or more USCH Depending on UE This configuration is required for UE
PUSCH coded onto one or more radio access that operate shared channels.
CCTrCH capabilities
9 UpPCH + one or | One or more USCH Depending on UE This combination may be used for
more PUSCH coded onto one or more radio access shared channel operation only.
CCTrCH capabilities
10 | PRACH RACH + One or more Depending on UE This combination may be used for
+ one or more USCH coded onto one or | radio access shared channel operation only
PUSCH more CCTrCH capabilities
11 | One or more One or more USCH Depending on UE The maximum number of DCHs and
PUSCH coded onto one or more radio access the maximum channel bit rate are
+ one or more CCTrCH + one or more capabilities dependent on UE radio access
DPCH DCH coded onto one or capabilities.
more CCTrCH This configuration is required for UE
that operate shared channels and
dedicated channels simultaneously
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Physical
Channel
Combination

Transport Channel
Combination

Mandatory or
dependent on UE
radio access
capabilities

Comment

12 | UpPCH + one or | One or more USCH Depending on UE The maximum number of DCHs and
more PUSCH + coded onto one or more radio access the maximum channel bit rate are
one or more CCTrCH + one or more capabilities dependent on UE radio access
DPCH DCH coded into one or capabilities.

more CCTrCH This combination may be used for
shared channel operation.

13 | PRACH +one or | RACH + one or more Depending on UE The maximum number of DCHs and
more PUSCH + USCH coded onto one or | radio access the maximum channel bit rate are
one or more more CCTrCH + one or capabilities dependent on UE radio access
DPCH more DCH coded into capabilities.

one or more CCTrCH This combination may be used for
shared channel operation.

14 | One or more One or more DCH coded | Depending on UE
DPCH + HS- into one or more CCTrCH | radio access
SICH capabilities
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3.84 Mcps TDD Downlink

The table describes the possible combinations of 3.84 Mcps TDD physical channels that can be supported in the
downlink by one UE simultaneously on the same frequency in any one 10ms frame, where a 3.84 Mcps TDD physical
channel corresponds to one code, one timeslot and one frequency.

Depending on UE radio capabilities UEs may be required to decode occasionally P-CCPCH of its own cell in the
following Physical Channel Combinations to maintain open loop power control and/or acquire parameters for RACH
access 4, 6,7, 8,9, 10, 11, 12, 13.

Depending on UE radio capabilities UEs may be required to decode occasionally one P-CCPCH of neighbour cellsin
the following Physical Channel Combinations for handover: 6, 8, 11, 12, 13.

Table 5: 3.84 Mcps TDD Downlink

Physical Transport Mandatory or Comment
Channel Channel dependent on UE
Combination Combination radio access
capabilities
1 P-CCPCH + One | BCH and Mandatory
S-CCPCH PCH and/or
one or more FACH
2 P-CCPCH BCH Mandatory
3 S-CCPCH FACH or/and PCH | Mandatory
4 More than one one or more Depending on UE
S-CCPCH FACH+ capabilities
one or more PCH
5 PICH N/A Mandatory
6 Three or more One or more DCH | Depending on UE The maximum number of DCHs and the
DPCH coded into one or radio access maximum channel bit rate are dependent on UE
more CCTrCH capabilities radio access capabilities.
7 One or two One or more DCH | Mandatory This combination is used for reference
DPCH coded into a single measurement channel.
CCTrCH
8 One or more PCH and/or Depending on UE The number of DCHs and the maximum channel
S-CCPCH + one | one or more FACH | radio access bit rate are dependent on the UE radio access
or more DPCH + one or more capabilities capabilities.
DCH coded into This combination is used for shared channel
one or more operation only.
CCTrCH
9 One or more One or more Depending on UE This combination is used for shared channel
PDSCH DSCH coded onto | radio access operation.
one or more capabilities
CCTrCH
10 | One or more PCH and/or Depending on UE This combination is used for shared channel
PDSCH + one or | one or more FACH | radio access operation.
more S-CCPCH | + one or more capabilities
DSCH coded onto
one or more
CCTrCH
11 | One or more One or more Depending on UE The maximum number of DCHs and the
PDSCH DSCH coded onto | radio access maximum channel bit rate are dependent on UE
+ one or more one or more capabilities radio access capabilities.
DPCH CCTrCH

+ one or more
DCH coded into
one or more
CCTrCH

This combination is used for shared channel
operation.
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Physical Transport Mandatory or Comment
Channel Channel dependent on UE
Combination Combination radio access
capabilities
12 | One or more PCH and/or Depending on UE The maximum number of DCHs and the
PDSCH + one or | one or more FACH | radio access maximum channel bit rate are dependent on UE
more S-CCPCH | + one or more capabilities radio access capabilities.
+ one or more DSCH coded onto This combination is used for shared channel
DPCH one or more operation.
CCTrCH + one or
more DCH coded
into one or more
CCTrCH
13 | One or more One or more DCH | Depending on UE
DPCH + zero, coded into one or radio access
one or more HS- | more CCTrCH + capabilities
PDSCH + one or | one or more HS-
more HS-SCCH DSCH coded into
one CCTrCH
NOTE: Reference: [12].

8.4.2

1.28 Mcps TDD Downlink

The table addresses the possible combinations of 1.28 Mcps TDD physical channels that can be supported in the
downlink by one UE simultaneously on the same frequency in any one 5ms subframe. In 1.28 Mcps TDD a physical
channel correspondsto one code, one timeslot, one frequency.

Depending on UE radio capabilities UEs may be required to decode occasionally P-CCPCH of its own cell in the
following Physical Channel Combinations: 5, 11, 12, 13, 14, 15, 16, 17, 18.

To support handover it depends on UE capabilitiesif a UE can support the occasional decoding of neighbour cell P-
CCPCH in the physical channel combinations 8, 9, 10, 11, 15,16, 17, 18.

Table 6: 1.28 Mcps TDD Downlink

Physical Transport Channel Mandatory or Comment
Channel Combination dependent on UE
Combination radio access
capabilities
1 FPACH N/A Mandatory FPACH is used to answer the UE and
to adjust the timing and
synchronization shift of the UE
2 P-CCPCH BCH Mandatory
3 S-CCPCH FACH or/and PCH Mandatory
4 P-CCPCH BCH + Mandatory
+S-CCPCH (FACH or/and PCH)
5 More than one one or more FACH+ Depending on UE
S-CCPCH one or more PCH capabilities
6 PICH N/A Mandatory
7 FPACH + P- BCH + (none, one or Depending on UE
CCPCH + none, more FACH+ capabilities
one or more S- none, one or more PCH)
CCPCH
8 2 DPCH One or more DCH coded | Mandatory The maximum number of DCH and
into a single CCTrCH the maximum channel bit rate are
dependent on UE radio access
capabilities
This channel is used as reference
measurement channel
9 One or more One or more DCH coded | Depending on UE The maximum number of DCHs, the
DPCH into one or more CCTrCH | radio access maximum number of CCTrCH and the
capabilities maximum channel bit rate are
dependent on UE radio access
capabilities.
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Physical
Channel
Combination

Transport Channel
Combination

Mandatory or

dependent on UE

radio access
capabilities

Comment

10 | FPACH + one or | One or more DCH coded | Depending on UE FPACH is used to answer the UE and
more DPCH into one or more CCTrCH | radio access to adjust the timing and

capabilities synchronization shift of the UE.
The maximum number of DCHs, the
maximum number of CCTrCH and the
maximum channel bit rate are
dependent on UE radio access
capabilities.
This configuration is required for UE
that operate shared channels and
dedicated channels simultaneously.

11 | One or more S- (One or more FACH Depending on UE The maximum number of DCHs, the
CCPCH or/and PCH) radio access maximum number of CCTrCH and the
+ one or more + one or more DCH capabilities maximum channel bit rate are
DPCH coded into one or more dependent on UE radio access

CCTrCH capabilities.
This configuration is required for UE
that operate shared channels and
dedicated channels simultaneously.

12 | One or more One or more DSCH Depending on UE This configuration is required for UE
PDSCH coded onto one or more radio access that operate shared channels.

CCTrCH capabilities

13 | FPACH + one or | One or more DSCH Depending on UE This configuration is desirable but not

more PDSCH coded onto one or more radio access essential for UE supporting shared
CCTrCH capabilities channels.

14 | One or more S- (One or more FACH Depending on UE This configuration is desirable but not
CCPCH and/or PCH) radio access essential for UE supporting shared
+one or more + One or more DSCH capabilities channels.

PDSCH coded onto one or more
CCTrCH

15 | One or more One or more DSCH Depending on UE This configuration is required for UE
PDSCH coded onto one or more radio access that operate shared channels and
+ one or more CCTrCH + one or more capabilities dedicated channels simultaneously.
DPCH DCH coded into one or

more CCTrCH

16 | FPACH one or more DSCH coded | Depending on UE FPACH is used to answer the UE and
+ one or more onto one or more radio access to adjust the timing and
PDSCH CCTrCH capabilities. synchronization shift of the UE.

+ one or more + one or more DCH
DPCH coded into one or more This configuration is desirable but not
CCTrCH essential for UE supporting shared
channels and dedicated channels
simultaneously.

17 | One or more S- (One or more FACH Depending on UE This configuration is desirable but not
CCPCH and/or PCH) radio access essential for UE supporting shared
+ one or more + one or more DSCH capabilities. channels and dedicated channels
PDSCH coded onto one or more simultaneously.

+ one or more CCTrCH

DPCH + one or more DCH
coded into one or more
CCTrCH

18 | One or more One or more DCH coded | Depending on UE
DPCH + zero, into one or more CCTrCH | radio access

one or more HS-
PDSCH + one or
more HS-SCCH

+ one or more HS-DSCH
coded into one CCTrCH

capabilities
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9 Measurements provided by the physical layer

One of the key services provided by the physical layer is the measurement of various quantities, which are used to
trigger or perform a multitude of functions. Both the UE and the UTRAN are required to perform avariety of
measurements. The standard will not specify the method to perform these measurements or stipulate that the list of
measurements provided in this clause must al be performed. While some of the measurements are critical to the
functioning of the network and are mandatory for delivering the basic functionality (e.g., handover measurements,
power control measurements), others may be used by the network operators in optimising the network (e.g., radio
environment).

M easurements may be made periodically and reported to the upper layers or may be event-triggered (e.g., primary
CCPCH becomes better than the previous best primary CCPCH). Another reporting strategy may combine the event
triggered and the periodical approach (e.g. falling of link quality below a certain threshold initiates periodical
reporting). The measurements are tightly coupled with the service primitives in that the primitives parameters may
congtitute some of the measurements.

Thelist and frequency of measurements, which the physical layer reports to higher layers, is described in this clause.
The detailed definition of measurement control and abilitiesis contained in [6] for FDD and [11] for TDD. The
measurement performance requirements together with accuracy, range and mapping is specified in [9] for TDD and in
[10] for FDD.

The measurement quantities measured by the physical layer shall be such that the following principles are applied:

- for handover measurements, the decoding of parameters on the BCCH logical channel of monitored
neighbouring cells, should not, in general, be needed for calculating the measurement result. If there is a need to
adjust the measurement result with parameters broadcast on the PCCPCH, these parameters shall be provided by
the UTRAN in inband measurement control messages. There may be some exceptionsto thisrule;

EXAMPLE:
It may be necessary to decode the SFN of the measured neighbouring cell for time difference measurements.

- inidle mode or in RRC connected mode using common Transport Channels, the UE shall be able to monitor
cellsfor cell reselection, without being required to frequently decode parameters on the BCCH logical channel of
the monitored neighbouring cells. The decoding frequency of these parameters, set by the cell reselection
algorithm, should be such that UE standby times are not significantly decreased.

9.1 Model of physical layer measurements

This subclause describes a model for how the physical layer measurements are performed. This model applies both to
the UE and Node B measurements. This model sets the requirement on the behaviour of the measurement elaboration
and reporting performed by L1 as well asfiltering controlled by higher layers. It is not meant to be a requirement for
implementation as long as the performance requirementsin [9] and [10] are fulfilled.

The measurement model for physical layer measurements is represented in the figure 7.

parameters parameters
! I
Layer 1 Layer 3
A |yl filtering |[-Bp] filtering S| Evaluation b
of reporting
c criteria

Figure 7: Measurement model

The model is described below:
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A: measurements (samples) internal to the physical layer in support to the measurements to be provided to
higher layers,

Layer 1filtering: internal layer 1 filtering of the inputs measured at point A. Exact filtering isimplementation
dependant. How the measurements are actually executed in the physical layer by an implementation (inputs A
and Layer 1 filtering) in not constrained by the standard i.e. the model does not state a specific sampling rate or
even if the sampling is periodic or not. What the standard specifiesin [9] and [10] is the performance objective
and measurement period at point B in the model. The performance objectives for the physical layer
measurements are specified in [9] and [10];

B: A measurement reported by layer 1 after layer 1 filtering. The reporting rate at point B shall be sufficient to
meet the performance objectives as defined in [9] and [10];

Layer 3filtering: Filtering performed on the measurements provided at point B. The behaviour of the Layer 3
filters are standardised and the configuration of the layer 3 filtersis provided by RRC signalling (UE
measurements) or NBAP signalling (Node B measurements). Each filtered result at point C shall correspond to a
Layer 3 filtering performed using a reporting period equal to one measurement period at point B;

C: A measurement after processing in the layer 3 filter. The reporting rate isidentical to the reporting rate at
point B and is therefore also measurement type specific. Although thisis not shown in the figure, one
measurement can be used by a multiplicity of evaluation of reporting criteria;

Evaluation of reporting criteria: This checks whether actual measurement reporting is necessary at point D
i.e. whether a message need to be sent to higher layers on the radio interface or lub interface. The evaluation can
be based on more than one flow of measurements at reference point C e.g. to compare between different
measurements. Thisisillustrated by input C, C', etc. The UE shall evaluate the reporting criteria at least every
time a new measurement result is reported at point C, C' etc. The reporting criteria are standardised and the
configuration is provided by RRC signalling (UE measurements) or NBAP signalling (Node B measurements).
Examples are periodic reporting and event based reporting. In case periodical reporting isin use and if the
reporting interval is different from the filtering period defined by the layer 3 filter, the last measurement result
filtered by the L3 filter shall be used as the value of the reported result. In case event triggered reporting isin use
and the reporting criteriais fulfilled, the last measurement result filtered by the L3 filter shall be used asthe
value for reporting criteria evaluation and as the value of the reported result. This applies also for any additional
measurements that shall be reported as a consequence of the event;

D: ameasurement report information (message) sent on the radio or lub interface.

UE Measurements

For definitions of the measurements, see [6] and [11].

9.2.1 SFN-CFN observed time difference

This measure is mandatory for UE.

Measurement SFN-CFN observed time difference

Source L1 (UE)

Destination RRC (RNC) for handover

Reporting Trigger On-demand, Event-triggered

Description Time difference between the SFN of the target neighbouring cell and the CFEN in the UE.

9.2.2 Observed time difference to GSM cell

This measure is mandatory for UE capable of handover to GSM.
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Measurement Observed time difference to GSM cell

Source L1 (UE)

Destination RRC (RNC) for maintenance and handover to GSM
Reporting Trigger On-demand, Event-triggered

Description Time difference between a UTRA cell and a GSM cell.

9.2.3 CPICH E./Ng

This measure is mandatory for UE with FDD mode capability.

Measurement CPICH Ec/No

Source L1(UE)

Destination RRC (UE, RNC)

Reporting Trigger Periodic, on demand and event triggered

Description The received energy per chip of the CPICH divided by the power density in the frequency
band.

9.2.4 Void

9.2.5 CPICH RSCP

This measure is mandatory for UE with FDD mode capability.

Measurement CPICH RSCP

Source L1(UE)

Destination RRC (UE, RNC)

Reporting Trigger periodic or event triggered

Description Received signal code power of the CPICH.

9.2.6 P-CCPCH RSCP

This measure is mandatory for UE with TDD mode capability.

Measurement P-CCPCH RSCP

Source L1(UE)

Destination RRC (UE, RNC)

Reporting Trigger periodic or event triggered

Description Received signal code power of the P-CCPCH

9.2.7 Timeslot ISCP

This measure is mandatory for UE with TDD mode capability.

Measurement Timeslot ISCP

Source L1(UE)

Destination RRC (UE, RNC)

Reporting Trigger periodic or event triggered

Description Interference Signal Code Power is the interference on the received signal in a specified

timeslot.
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9.2.8 Void

9.2.9 SIR

This measure is mandatory for UE with TDD mode capability.

Measurement SIR

Source L1(UE)

Destination RRC (UE,RNC)

Reporting Trigger Periodic, once every power control cycle , event triggered
Description Signal to Interference Ratio

9.2.10 UTRA carrier RSSI

This measure is mandatory for UE.

Measurement UTRA carrier RSSI

Source L1(UE)

Destination RRC (RNC)

Reporting Trigger Periodic, event triggered, on demand

Description Received Signal Strength Indicator, the wideband received power within the relevant
channel bandwidth. For TDD this is measured in specified timeslots.

9.2.11 GSM carrier RSSI

This measure is mandatory for UE with GSM capability.

Measurement GSM carrier RSSI

Source L1(UE)

Destination RRC (RNC)

Reporting Trigger Periodic, event triggered, on demand

Description Received Signal Strength Indicator, the wide-band received power within the relevant
channel bandwidth. Details are specified in the GSM specification 05.08

9.2.12 Transport channel BLER

This measure is mandatory for UE.

Measurement Transport channel BLER (BLock Error Rate)

Source L1(UE)

Destination RRC (RNC,UE)

Reporting Trigger Periodic, on demand

Description Estimation of the transport channel block error rate (BLER).

9.2.13 UE transmitted power

This measure is mandatory for UE.

Measurement UE transmitted power

Source L1(UE)

Destination RRC (UE,RNC)

Reporting Trigger On-demand, periodic, Event-triggered

Description Total transmitted power on one carrier. For TDD this is measured in specified timeslots.
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9.2.14 UE Rx-Tx time difference

This measure is mandatory for UE with FDD mode capability.

Measurement UE Rx-Tx time difference

Source L1 (UE)

Destination RRC (RNC)

Reporting Trigger On-demand, periodic, event-triggered

Description Time difference between the UE uplink DPCCH/DPDCH frame transmission and the first

detected path (in time) of the downlink DPCH frame from the measured radio link. Type 1

and Type 2 are defined.

9.2.15 SFN-SFN Observed time difference

This measure is mandatory for UE.

Measurement SFN-SFEN observed time difference

Source L1 (UE)

Destination RRC (RNC)

Reporting Trigger On-demand, Event-triggered

Description Time difference between a specific reference UTRA cell and a target UTRA cell. Type 1

and Type 2 are defined.

9.2.16 UE GPS Timing of Cell Frames for UE positioning

This measure is mandatory for UE that has the capability to measure GPS reference time.

Measurement UE GPS Timing of Cell Frames for UE positioning
Source L1 (UE)

Destination RRC (RNC-UE positioning)

Reporting Trigger On-demand, Event-triggered, Periodic

Description The timing between UTRA cell and GPS Time Of Week.

9.2.17 Timing Advance (Tppy) for 1.28 Mcps TDD

This measure is mandatory for 1.28 Mcps TDD UE.

Measurement Timing Advance (Taov) for 1.28 Mcps TDD

Source L1 (UE)

Destination RRC (RNC)

Reporting Trigger On-demand, Event-triggered, Periodic

Description Difference between the uplink transmission of the UE and the downlink reception.

9.2.18 UE GPS code phase

This measure is mandatory for UE with UE-assisted GPS capability.

NOTE: The UE transmits the GPS code phase in the IE "Whole GPS Chips" and in the | E "Fractional GPS
Chips' defined in [13].

Measurement UE GPS code phase

Source L1 (UE)

Destination RRC (RNC)

Reporting Trigger On-demand, Event-triggered, Periodic

Description The whole and fractional phase of the spreading code of the GPS satellite signal.
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9.3 UTRAN Measurements

9.3.1 Received total wide band power

Measurement Received total wide band power

Source L1 (Node B)

Destination RRC(RNC)

Reporting Trigger On-demand, Event-triggered, Periodic

Description The received wide band power including noise generated in the receiver, within the

bandwidth defined by the pulse shaping filter. For TDD mode, this is measured in
specified timeslots.

9.3.2 Transmitted carrier power

Measurement Transmitted carrier power

Source L1(Node B)

Destination RRC (RNC)

Reporting Trigger On-demand, periodic, Event-triggered

Description Transmitted carrier power is the ratio between the total transmitted power on one DL

carrier from one UTRAN access point, compared to the maximum power possible to use
on that DL carrier at this moment of time. For TDD mode, this is measured in specified
timeslots.

9.3.3  Transmitted code power

Measurement Transmitted code power

Source L1(Node B)

Destination RRC (RNC)

Reporting Trigger On-demand, periodic, Event-triggered

Description Transmitted Code Power is the transmitted power on one carrier, one scrambling and one
channelisation code. For TDD mode, this is measured in specified timeslots.

9.34 Void

9.3.5 Physical channel BER

Measurement Physical channel BER

Source L1(Node B)

Destination RRC (RNC)

Reporting Trigger On-demand, Event-triggered, periodic

Description The Physical channel BER is an estimation of the average bit error rate (BER) on the

DPCCH of a Radio Link Set.

This measurement applies to FDD mode only.

9.3.6  Transport channel BER

Measurement Transport channel BER

Source L1(Node B)

Destination RRC (RNC)

Reporting Trigger On-demand, Event-triggered, periodic

Description The transport channel BER is an estimation of the average bit error rate (BER) data part.
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9.3.7 RX timing deviation

Measurement RX timing deviation

Source L1 (Node B)

Destination RRC (RNC)

Reporting Trigger Periodic, event triggered

Description The difference of the time of arrival of the UL transmissions in relation to the arrival time of|

a signal with zero propagation delay. This measurement is applicable for TDD mode.

9.3.8 Timeslot ISCP

Measurement Timeslot ISCP

Source L1(Node B)

Destination RRC (RNC)

Reporting Trigger periodic or event triggered

Description Interference on Signal Code Power, is the interference on the received signal in a
specified timeslot. This measurement is applicable is applicable to TDD mode only.

9.3.9 RSCP

Measurement RSCP

Source L1(Node B)

Destination RRC (RNC)

Reporting Trigger periodic or event triggered

Description Received Signal Code Power is the received power on DPCH or PRACH, PUSCH or HS-
SICH. This measurement is applicable for TDD mode only.

9.3.10 Round Trip Time

Measurement Round Trip Time

Source L1(Node B or LMU)

Destination RRC (RNC-UE positioning)

Reporting Trigger on demand, event triggered

Description This is an estimate of the round trip time of signals between the Node B and the UE This
measurement is applicable for FDD mode only.

9.3.11 Void

9.3.12 Acknowledged PRACH preambles

Measurement Acknowledged PRACH preambles

Source L1(Node B)

Destination RRC (RNC)

Reporting Trigger Periodic, event triggered, On demand

Description This measurement indicates the number of positive acquisition indicators transmitted per access

frame on each AICH. This measurement is applicable for FDD mode only.
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9.3.13 Detected PCPCH access preambles

Measurement Detected PCPCH Access preambles

Source L1(Node B)

Destination RRC (RNC)

Reporting Trigger Periodic, event triggered, On demand

Description This measurement indicates the total number of detected access preambles per access frame on

the PCPCHs belonging to a CPCH set. This measurement is applicable for FDD mode only.

9.3.14 Acknowledged PCPCH access preambles

Measurement Acknowledged PCPCH access preambles

Source L1(Node B)

Destination RRC (RNC)

Reporting Trigger Periodic, event triggered, On demand

Description This measurement indicates the total number of acknowledged PCPCH access preambles per
access frame on the PCPCHSs. where an access frame consists of fifteen access slots from
access slot #0 to access slot #14. This measurement is applicable for FDD mode only.

9.3.15 SIR

Measurement SIR

Source L1(Node B)

Destination RRC (RNC)

Reporting Trigger Periodic, event triggered

Description Signal to Interference Ratio.

9.3.16 PRACH/PCPCH Propagation Delay

Measurement Propagation delay

Source L1( Node B)

Destination RRC (RNC)

Reporting Trigger Event triggered, periodic

Description The one-way propagation delay as measured during either PRACH or PCPCH access.
This measurement is applicable for FDD mode only.

9.3.17 UTRAN GPS Timing of Cell Frames for UE positioning

Measurement UTRAN GPS Timing of Cell Frames for UE positioning

Source L1 (LMU)

Destination RRC (RNC-UE positioning)

Reporting Trigger On-demand, Event-triggered, Periodic

Description This is the absolute time reference measurement in respect to GPS Time Of Week for the
transmission of a particular frame.

9.3.18 SIR ERROR

Measurement SIR ERROR
Source L1(Node B)
Destination RRC (RNC)
Reporting Trigger Periodic, event triggered
Description Signal to Interference Ratio Error
This measurement is applicable for FDD cells only.
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9.3.19 Received SYNC_UL Timing Deviation

Measurement Received SYNC_UL Timing Deviation

Source L1 (Node B)

Destination RRC (RNC)

Reporting Trigger Event triggered

Definition 'Received SYNC_UL Timing Deviation' is the time difference

UpPCHpos = UpPTSRxpam - UpPTSTs

Where

UpPTSkxpatn: time of the reception in the Node B of the SYNC_UL to be used in the uplink
synchronization process

UpPTSts: time instance two symbols prior to the end of the DwPCH according to the
Node B internal timing

9.3.20 Cell Sync Burst Timing

Measurement Cell Sync Burst Timing

Source L1(Node B)

Destination RRC (RNC)

Reporting Trigger Periodic, event triggered

Definition Cell sync burst timing is the time of start (defined by the first detected path in time) of the

cell sync burst of a neighbouring cell. Type 1 is used for the initial phase of Node B
synchronization. Type 2 is used for the steady-state phase of Node B synchronization.

9.3.21 Cell Sync Burst SIR

Measurement Cell Sync Burst SIR

Source L1(Node B)

Destination RRC (RNC)

Reporting Trigger Periodic, event triggered

Definition Signal to Interference Ratio for the cell sync burst, defined as: RSCP/Interference, where:

9.3.22 SFN-SFN Observed time difference

Measurement SFEN-SFN observed time difference

Source L1 (LMU)

Destination RRC (RNC-UE positioning)

Reporting Trigger On-demand, Periodic, On Modification

Description Measured time between reception of signal from a specific reference UTRA cell and from

a neighbour UTRA cell.

9.3.23 Angle of Arrival (AOA) for 1.28 Mcps TDD

Measurement IAngle of Arrival (AOA) for 1.28Mcps TDD

Source L1 (Node B)

Destination RRC (RNC)

Reporting Trigger event-triggered, on-demand

Description IAOA defines the estimated angle of a user with respect to a reference direction. The

reference direction for this measurement shall be the North, positive in a counter-
clockwise direction.
The AOA is determined at the UTRAN access point antenna for an UL channel

corresponding to this UE.
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9.3.24 HS-SICH reception quality

Measurement HS-SICH reception quality

Source L1 (Node B)

Destination RRC (RNC)

Reporting Trigger On-demand, Event-triggered, Periodic

Description The HS-SICH reception quality is defined via the the number of expected HS-SICH

transmissions from a given UE and the number of unsuccessful HS-SICH receptions for
this same UE in the Node B. For 1.28 Mcps TDD, only measurements made on HS-SICH
transmissions that were transmitted using open loop power control are reported as part of
this measurement.

This measurement is applicable for TDD cells only.

9.3.25 Transmitted carrier power of all codes not used for HS-PDSCH or

HS-SCCH transmission

Measurement Transmitted carrier power of all codes not used for HS-PDSCH or HS-SCCH transmission
Source L1 (Node B)

Destination RRC (RNC)

Reporting Trigger On-demand, periodic, Event-triggered

Description Transmitted carrier power of all codes not used for HS-PDSCH or HS-SCCH transmission

is the ratio between the total transmitted power of all codes not used for HS-PDSCH or
HS-SCCH transmission on one DL carrier from one UTRAN access point, and the
maximum transmission power possible to use on that DL carrier at this moment of time.

For TDD mode, this is measured in specified timeslots.

10

Primitives of the physical layer

The Physical layer interacts with other entities asillustrated in figure 1. The interactions with the MAC layer and the
RRC layer are shown in terms of primitives where the primitives represent the logical exchange of information and
control between the physical layer and higher layers. They do not specify or constrain implementations. The (adjacent)
layers connect to each other through Service Access Points (SAPs). Primitives, therefore, are the conveyers of the
information exchange and control through SAPs.

Four types of primitives are used for the present document, as follows.

REQUEST (REQ):
- Thistypeisused when a higher layer is requesting a service from alower layer.
INDICATION (IND):

- Thistypeisused by alower layer providing a service to notify its higher layer of activities concerning that
higher layer.

RESPONSE (RESP):

- Thistypeisused by a higher layer providing the indicated service to respond to its lower layer that the
activity has been completed.

CONFIRM (CNF):

- Thistypeisused by alower layer providing the requested service to confirm to the higher layer that the
activity has been completed.

The primitives defined below are for local communications between MAC and L1, aswell asRRC and L1 in the same
protocol stack.

For the physical layer two sets of primitives are defined:

Primitives between layer 1 and 2:
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- PHY - Generic name - Type: Parameters.
- Primitivesbetween layer 1 and the RRC entity:
- CPHY - Generic name - Type: Parameters.

NOTE: Thisisalogical description of the primitives and does not cover addressing aspects (e.g. Transport
Channel 1D, Physical Channel ID, start frame number or disconnect frame number).

10.1  Generic names of primitives between layers 1 and 2

The primitives between layer 1 and layer 2 are shown in table 7.

Table 7: Primitives between layer 1 and 2

Parameter
REQ IND RESP CNF

Generic Name

PHY-Access Transport Format Not Defined Not Defined access information (1)
subset (1), ASC
selected for Transport
Block Set to be
transmitted (5)

PHY-Data TFI, Transport Block | TFI, Transport Block Not Defined Not Defined
Set, CFNcew, TTI  |Set, CRC check result,
within CFN (6), Paging|TD (4), HARQ process
Indicators (2), ASC (6)
selected for that
Transport Block Set

(3), HS-DSCH
information (6)
PHY-CPCH_Status Transport Format Not Defined Not Defined Transport Format
subset (1) subset (1)
PHY-Status Not Defined, HARQ Event value, Not Defined Not Defined
status Feedback information

(6)

NOTE (1): FDD only.

NOTE (2): PCH only

NOTE (3): 3.84 Mcps TDD RACH only

NOTE (4): optional, TDD only

NOTE (5): FDD and 1.28 Mcps TDD RACH only
NOTE (6): HS-DSCH only

10.1.1 PHY-Access-REQ

The PHY -Access-REQ primitive is used to request access to either aRACH or a CPCH transport channel from the
physical layer. A PHY-Access primitive is submitted once before the actual datafor peer-to-peer communication is
passed to the physical layer using the PHY -Data primitive. This primitiveisused in FDD and 1.28 Mcps TDD only.

Parameters:
- Transport Format subset.
- ASC selected for Transport Block Set to be transmitted (RACH only)

10.1.2 PHY-Access-CNF

The PHY -Access-CNF primitive is used to confirm that physical layer synchronisation has been established and that the
physical layer is ready for data transmission using the PHY -Data primitive. This primitiveis used in FDD and 1.28
Mcps TDD only.

Parameters:

- accessinformation.
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10.1.3 PHY-Data-REQ

The PHY -Data primitives are used to request SDUs used for communications passed to and from the physical layer.
One PHY -Data primitive is submitted every Transmission Time Interval for each Transport Channel.

Parameters:

- TFI;

Transport Block Set;

- CENcey;

- TTI within CFN (HS-DSCH only);

- Pagelndicators (Pls) (PCH only);

- HS-DSCH information (HS-DSCH information);

- ASC selected for that Transport Block Set (3.84 Mcps TDD RACH only).

10.1.4 PHY-Data-IND

The PHY -Data primitives are used to indicate SDUs used for Layer 2 passed to and from the physical layer. One PHY -
Data primitive is submitted every Transmission Time Interval for each Transport Channel.

Parameters:

- TFI;

Transport Block Set;

CRC check result;

TD (RX Timing Deviation measurement) (optional, TDD only);

Process Id (HS-DSCH).

10.1.5 PHY-CPCH_Status-REQ

The PHY-CPCH_Status-REQ primitive is used by MAC to request CPCH status information that is broadcast on
CSICH. The parameter Transport Format subset allows to restrict the CPCH status information request to alimited
number of CPCH channels of the given CPCH set. This primitiveisused in FDD only.

Parameters:

- Transport Format subset.

10.1.6 PHY-CPCH_Status-CNF

The PHY-CPCH_Status-CNF primitive is used by L1 to indicate CPCH status information that is broadcast on CSICH.
Status information is represented in terms of a Transport format subset that is permitted to be employed by the UE. This
primitiveis used in FDD only.

Parameters:

- Transport Format subset

10.1.7 PHY-Status-IND
The PHY -Status-IND primitive can be used by the layer 1 to notify higher layers of an event that has occurred.

Parameters:
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- Feedback information (HS-DSCH only);
- Event vaue
- CPCH Emergency stop was completed;
- CPCH Start of Message Indicator was received;
- CPCH Start of Message Indicator was not received;
- L1 hardware failure has occurred.

- CPCH End of Transmission was received

10.2  Generic names of primitives between layers 1 and 3
The status primitives between layer 1 and 3 are shown in table 8.

Table 8: Status primitives between layer 1 and 3

. Parameter
Generic Name REQ IND RESP CNF

CPHY-Sync Not Defined CCTrCH ID (1) Not Defined Not Defined
CPHY-Out-of-Sync Not Defined CCTrCHID (1) Not Defined Not Defined
CPHY-Measurement | transmission power measurement Not Defined Not Defined

threshold, parameters

measurement
parameters

CPHY-Error Not Defined error code Not Defined Not Defined
CPHY-CPCH-EOT Not Defined No Parameter (2) Not Defined Not Defined

NOTE (1): TDD only.
NOTE (2): FDD only

10.2.1 STATUS PRIMITIVES

10.2.1.1 CPHY-Sync-IND

This primitive isused for L1 to indicate to RRC that synchronisation of a certain physical channel has been done in the
receiver. In FDD synchronisation is based on reception of the DPCCH, and in TDD synchronisation is based on Special
Burst, TB reception, and burst quality estimation.

Parameters:

- CCTICH ID (TDD only).

10.2.1.2 CPHY-Out-of-Sync-IND

Primitive sent from L1 to RRC indicating that synchronisation of a previousy configured connection has been lost in
the receiver. In FDD synchronisation is based on reception of the DPCCH, and in TDD synchronisation is based on
Specia Burst, TB reception, and burst quality estimation.

Parameters:

- CCTrCH ID (TDD only).

10.2.1.3 CPHY-Measurement-REQ
The Request primitive is used for RRC to configure L1 measurements.
Parameters:

- transmission power threshold;
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- refer to clause 9 for measurement parameters.

10.2.1.4 CPHY-Measurement-IND
The Indication primitive is used to report the measurement results.
Parameters:

- refer to clause 9 for measurement parameters.

10.2.1.5 CPHY-Error-IND

The CPHY -Error primitive is used to indicate to the management entity that an error has occurred as aresult of a
physical layer fault.

Parameters:

- error code.

10.2.1.6 CPHY-CPCH-EOT-IND

The CPHY -CPCH-EOT-IND primitiveis used by L1 to indicate RRC of an end of CPCH transmission event has
occurred. This primitiveis used in FDD only.

Parameters:

- No Parameter.

10.2.2 CONTROL PRIMITIVES

The control primitives between layer 1 and 3 are shown in table 9.

Table 9: Control primitives between layer 1 and 3

. Parameter
Generic Name REQ IND RESP CNF
CPHY-TrCH-Config transport channel Not Defined Not Defined No Parameter
description
CPHY-TrCH-Release No Parameter Not Defined Not Defined No Parameter
CPHY-RL-Setup physical channel Not Defined Not Defined No Parameter
description
CPHY-RL-Release No Parameter Not Defined Not Defined No Parameter
CPHY-RL-Modify physical channel Not Defined Not Defined No Parameter
description
CPHY-Commit activation time Not Defined Not Defined Not Defined
CPHY-CPCH-Estop No Parameter (1) No Parameter (1) No Parameter (1) No Parameter (1)
CPHY-Out-of-Sync- | Out of Sync detection Not Defined Not Defined No Parameter
Config parameters

NOTE (1): FDD only.

10.2.2.1 CPHY-TrCH-Config-REQ

This primitiveis used for setting up and configuring a transport channel, and also to modify an existing transport
channel.

Parameters:

- transport channel description.
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10.2.2.2 CPHY-TrCH-Config-CNF

This primitive is used for confirming the setting up and configuring a transport channel, and also modifying an existing
transport channel.

Parameters:

- No Parameter.

10.2.2.3 CPHY-TrCH-Release-REQ
This primitive is used for releasing a transport channel.
Parameters:

- No Parameter.

10.2.2.4 CPHY-TrCH-Release-CNF
This primitive is used for confirming the releasing a transport channel.
Parameters:

- No Parameter.

10.2.2.5 CPHY-RL-Setup-REQ
The Request primitive is sent from RRC to L1 for establishment of a Radio link to a certain UE.
Parameters:

- physical channel description.

10.2.2.6 CPHY-RL-Setup-CNF

The Confirm primitiveis returned from L1 to RRC when the Radio link is established. In case L1 is unable to execute
the request, thisisindicated in the confirm primitive.

Parameters:

- No Parameter.

10.2.2.7 CPHY-RL-Release-REQ
The Request primitive is sent from RRC to L1 for release of aRadio link to acertain UE.
Parameters:

- No Parameter.

10.2.2.8 CPHY-RL-Release-CNF
The Confirm primitiveis returned from L1 to RRC when the radio link is released.
Parameters:

- No Parameter.

10.2.2.9 CPHY- RL-Modify-REQ
The Request primitive is sent from RRC to L1 for modification of a Radio link to a certain UE.

Parameters:
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- physical channel description.

10.2.2.10  CPHY-RL-Modify-CNF

The Confirm primitive is returned from L1 to RRC when the radio link is modified. In case L1 is unable to execute the
request, thisis indicated in the confirm primitive.

Parameters:

- No Parameter.

10.2.2.11 CPHY-Commit-REQ
This primitive is sent from RRC to L1 to synchronise UE and NW for the physical channel modification.
Parameters:

- activation time.

10.2.2.12 CPHY-CPCH-Estop-IND

The CPHY -CPCH-Estop-IND primitiveis used by L1 to notify RRC of a CPCH emergency stop message has been
received. This primitiveisused in FDD only.

Parameters:

- No Parameter.

10.2.2.13  CPHY-CPCH-Estop-RESP

This primitive is sent from UE RRC to L1 for emergency stop of the CPCH transmission. After receiving this primitive,
UE L1 stopping its transmission on the related CPCH. This primitiveis used in FDD only.

Parameters:

- No Parameter.

10.2.2.14  CPHY-CPCH-Estop-REQ

This primitive is sent from RRC to L1 for CPCH Emergency Stop. This primitive is sent for triggering of a CPCH
emergency stop. After receiving this primitive, Node B L1 sends CPCH Estop Command to UE. This CPCH Estop
Command isall 1 bits pattern in the CCC field of DL DPCCH for CPCH. This primitiveisused in FDD only.

Parameters:

- No Parameter.

10.2.2.15 CPHY-CPCH-Estop-CNF

This primitive is sent from Node B L1 to RRC for confirming the emergency stop of the CPCH. This primitiveis used
in FDD only.

Parameters:

- No Parameter.

10.2.2.16  CPHY-Out-of-Sync-Config-REQ

This primitive is sent from RRC to Node B L1 to reconfigure the parameters to detect "in sync" and "out of sync"
conditions of uplink physical channel transmission.

Parameters:
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- Out of Sync detection parameters

10.2.2.17  CPHY-Out-of-Sync-Config-CNF

This primitive is sent from Node B L1 to RRC for confirming the Reconfiguration of the Out-of-Sync parameters on
NodeB L1.

Parameters:

- No Parameter.

10.3 Parameter definition

10.3.1 Error code

- Hardwarefailure.

10.3.2 Event value

- Maximum transmission power has been reached.

- Allowable transmission power has been reached.

- Average transmission power is below allowable transmission power.

- Lossof DL DPCCH.

- Completion of CPCH Emergency stop.

- CPCH Start of Message Indicator was received.

- CPCH Start of Message Indicator was not received.

- Maximum number of frames for CPCH transmission has been reached.

- End of Frame for CPCH transmission has been received.

10.3.3 Access Information

- Ready for RACH datatransmission (in case of FDD mode: when Ack on AICH has been received, in case of
1.28 Mcps TDD: when Ack on FPACH has been received);

- timeout, no response on AICH (FDD only) or AP-AICH (FDD only) or FPACH (1.28 Mcps TDD only) has been
received while maximum number of access preamble transmissions (FDD only) /synchronisation attempts (1.28
Mcps TDD only) has been performed.

The following values of this parameter apply to FDD only:
- NACK on AICH or AP-AICH has been received;
- ready for CPCH data transmission (CD or CD/CA information received on CD/CA-ICH);
- mismatch of CD/CA-ICH signatures,
- no response on CD/CA-ICH received;
- timeout, no CD/CA-ICH received.

10.3.4 Transport Format Subset

- A subset of the Transport Format set of a Transport Channel.
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10.3.5 Physical channel description

10.3.5.1 Primary SCH

- Txdiversity mode.

10.3.5.2 Secondary SCH

- Txdiversity mode.

10.3.5.3 Primary CCPCH
- Freguency info.
- DL scrambling code.
- Txdiversity mode.
- Timeslot (TDD only).
- Bursttype (3.84 Mcps TDD only).
- Offset (TDD only).
- Repetition period (TDD only).
- Repetition length (TDD only).

10.3.5.4 Secondary CCPCH
- DL scrambling code.
- Channelisation code.
- Txdiversity mode.
- Timeslot (TDD only).
- Bursttype (3.84 Mcps TDD only).
- Midamble shift (TDD only).
- Offset (TDD only).
- Repetition period (TDD only).
- Repetition length (TDD only).
- TFCI presence (TDD only).

10.3.5.5 PRACH
- Access Slot (FDD only).
- Preamble scrambling code (FDD only).
- Available preamble signatures (FDD only).
- Spreading factor for data part.
- Power control info:
- UL target SIR;
- primary CCPCH DL TX Power;
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- UL interference;
- power offset (Power ramping) (FDD only).

- Access Service Class Information (PRACH Partitioning):
- Available signatures for each ASC (FDD only).
- Available Channelisation codes for each ASC (TDD only).
- Available Subchannels for each ASC.

- AICH transmission timing parameter (FDD only).

- Timeslots (TDD only).

- Available Channelisation Codes (TDD only)

- Spreading Factor (TDD only).

- Midamble Type (TDD only).

10.3.5.6 Uplink DPDCH+DPCCH
- UL scrambling code.
- DPCCH dot structure (Npiior, Ntpc, Nreci, Negi).

- Transmission Time offset value.

10.3.5.7 Uplink DPCH
- Timing Advance (TDD only).
- DPCH channelisation code (TDD only).
- Burst Type (3.84 Mcps TDD only).
- DPCH midamble shift (TDD only).
- Timeslot (TDD only).
- Offset (TDD only).
- Repetition Period (TDD only).
- Repetition length (TDD only).

- TFCI presence (TDD only).

10.3.5.8 Downlink DPCH
- Transmission Time offset value.
- DL scrambling code:
- DL Channelisation code.
- Txdiversity mode:
- FB mode (FDD only).
- Slot structure (Ngiio, Ntec, Nteci, Neai, , Naaaas Naaaz) (FDD only).
- Specia dot structure only for CPCH (Nyior, Ntec, Nteci, Necc) (FDD only)

- Burst Type (3.84 Mcps TDD only).
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- DPCH midamble shift (TDD only).
- Timeslot (TDD only).

- Offset (TDD only).

- Repetition period (TDD only).

- Repetition length (TDD only).

- TFCI presence (TDD only).

10.3.5.9 PCPCH (Physical Common Packet Channel)
- CPCH Set ID to which this PCPCH belongs.
- Parametersrelated to the AP preamble:
- Access Preamble (AP) scrambling code;
- available AP signatures/subchannels for access request;
- Parametersrelated to the CD preamble;
- CD preamble scrambling code;
- avalable CD signatures/subchannels;
- Parameters related to PCPCH message part:
- PCPCH scrambling code;
- PCPCH Channelisation code;

- datarate (spreading factor);

N_frames_max: Maximum length of CPCH message in radio frames.

10.3.5.10 PICH
- Scrambling code.
- Channelisation code.
- Timeslot (TDD only).
- Burst Type (3.84 Mcps TDD only).
- Midamble shift (TDD only).
- Offset (TDD only).
- Repetition period (TDD only).
- Repetition length (TDD only).

10.3.5.11 AICH
- Scrambling code.
- Channelisation code.
- Txdiversity mode.

NOTE: The value for the parameters needs to be consistent with the corresponding PRACH.
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10.3.5.12 AP-AICH
- CPCH Set ID.
- Scrambling code.
- Channelisation code.

- Txdiversity mode.

10.3.5.13 CD-ICH
- CPCH SetID.
- Scrambling code.
- Channelisation code.
- Txdiversity mode.

NOTE: Thisphysical channel is used in conjunction with PCPCH when UE Channel Selection is active.

10.3.5.14 CD/CA-ICH
- CPCH SetID.
- Scrambling code.
- Channelisation code.
- Txdiversity mode.

NOTE: Thisphysical channel is used in conjunction with PCPCH when Channel Assignment is active.

10.3.5.15 CSICH
- CPCH Set ID.
- Scrambling code.
- Channelisation code.
- Txdiversity mode.

NOTE: The vauesfor the parameters need to be consistent with the AP-AICH that is time-multiplexed with this
CSICH.

‘ 10.3.5.16 PDSCH_(TDD only)
- Scrambling code.
- Channelisation code.
- Txdiversity mode:
- FB-mode(FDD-only)-
- DL channelisation code (TDD only).
- Burst Type (3.84 Mcps TDD only).
- PDSCH Midamble shift (TDD only).
- Timeslot (TDD only).
- Offset (TDD only).
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Repetition period (TDD only).
Repetition length (TDD only).
TFCI presence (TDD only).

10.3.5.17 PUSCH

PUSCH channelisation code.

Burst Type (3.84 Mcps TDD only).
PUSCH midamble shift (TDD only).
Timeslot (TDD only).

Offset (TDD only).

Repetition period (TDD only).
Repetition length (TDD only).

TFCI presence (TDD only).

Timing Advance (TDD only).

10.3.5.18 DwPCH (1.28 Mcps TDD only)

Tx diversity mode.

SYNC DL codeID.

10.3.5.19  UpPCH (1.28 Mcps TDD only)

SYNC_UL codeID.

10.3.5.20 FPACH (1.28 Mcps TDD only)

10.3.5.21

Scrambling code
Channelisation code
Timeslot

Midamble shift

Tx diversity mode.

Node B - Node B over the air communication.
Only for TDD cells.

Repetition period.

Concatenated periodically Extended Complementary sequences.

10.3.5.22 HS-SCCH

Scrambling code.

Channelisation code.
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- Timeslot (TDD only).
- Burst type (3.84 Mcps TDD only).

10.3.5.23 HS-SICH (TDD only)
- Channelisation code.
- Burst Type1(3.84 Mcps TDD only).
- Midamble shift.
- Timedot.

10.3.6 Feedback information
- Quality indication.
- HARQ Status.

10.3.7 HARQ process

- Process|d.

10.3.8 HS-DSCH information
- Modulation scheme.
- Channelisation code.
- Timedlot (TDD only).
- Redundancy version/Constellation.
- Processld.

- HS-SCCH Cyclic Sequence Number (HCSN) for TDD.

10.3.9 HARQ status

- HARQ acknowledgement (acknowledgement or negative acknowledgement).
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6 Model of physical layer of the UE

6.1 Uplink models

Figure 2 shows models of the UE's physical layer in the uplink for both FDD and TDD mode. It shows the models for
DCH, E-DCH, RACH, CPCH (the latter three used in FDD mode only) and USCH (TDD only). Some restriction exist
for the use of different types of transport channel at the same time, these restrictions are described in the clause "UE
Simultaneous Physical Channel combinations'. More details can be found in [3] and [4].
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DCH model with HS-DSCH support
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DCH and E-DCH model with HS-DSCH support
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NOTE 1: CPCH isfor FDD only.
NOTE 2: USCH isfor TDD only.
NOTE 3: E-DCH isfor FDD only.

Figure 2: Model of the UE's physical layer - uplink
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The DCH model shows that one or several DCHs can be processed and multiplexed together by the same coding and
multiplexing unit. The detailed functions of the coding and multiplexing unit are not defined in the present document
but in [3] and [4]. The single output data stream from the coding and multiplexing unit is denoted Coded Composite

Transport Channel (CCTrCH).



The bits on a CCTrCH Data Stream can be mapped on the same Physical Channel and should have the same C/I
reguirement.

On the downlink, multiple CCTrCH can be used simultaneously with one UE. In the case of FDD, only one fast power
control loop is necessary for these different CCtrCH, but the different CCtrCH can have different C/I requirementsto
provide different QoS on the mapped Transport Channels. In the case of TDD, different power control loops can be
applied for different CCTrCH. One physical channel can only have bits coming from the same CCTrCH.

On the uplink and in the case of FDD, when E-DCH is not configured, only one CCTrCH can be used simultaneously.
On the uplink and in the case of TDD, multiple CCTrCH can be used simultaneously.

On the uplink and in case of FDD, two CCTrCHs are used simultaneously when the E-DCH Transport Channel is
configured.

When multiple CCTrCH are used by one UE, one or several TFCI can be used, but each CCTrCH has only zero or one
corresponding TFCI. In the case of FDD, these different words are mapped on the same DPCCH. In the case of TDD,
these different TFCIs can be mapped on different DPCH.

The data stream of the CCTrCH is fed to a data demultiplexing/splitting unit that demultiplexes/splits the CCTrCH's
data stream onto one or several Physical Channel Data Streams.

The current configuration of the coding and multiplexing unit is either signalled to, or optionally blindly detected by,
the network for each 10 ms frame. If the configuration is signalled, it is represented by the Transport Format
Combination Indicator (TFCI) bits. Note that the TFCI signalling only consists of pointing out the current transport
format combination within the already configured transport format combination set. In the uplink thereis only one
TFCI representing the current transport formats on all DCHs of one CCTrCH simultaneously. In FDD mode, the
physical channel data stream carrying the TFCI is mapped onto the physical channel carrying the power control bits and
the pilot. In TDD mode the TFCI is time multiplexed onto the same physical channel(s) as the DCHs. The exact
locations and coding of the TFCI are signalled by higher layers.

The DCH and USCH have the possihility to perform Timing Advance in TDD mode.

The model for the RACH case shows that RACH is a common type transport channel in the uplink. RACHs are always
mapped one-to-one onto physical channels (PRACHYS), i.e. thereis no physical layer multiplexing of RACHSs, and there
can only be one RACH TrCH and no other TrCH inaRACH CCTrCH. Service multiplexing is handled by the MAC
layer. In one cell several RACHs/PRACHs may be configured. If more than one PRACH is configured in a cell, the UE
performs PRACH selection as specified in [4].

In FDD, the RACHs mapped to the PRACHs may al employ the same Transport Format and Transport Format
Combination Sets, respectively. It is however also possible that individual RACH Transport Format Sets are applied on
each available RACH/PRACH.

In TDD, thereisno TFCI transmitted in the burst, and therefore each RACH is configured with a single transport
format within its TFS. The RACHs mapped to the PRACHs may all employ the same Transport Format. It is however
also possible that individual RACH Transport Formats are applied on each available RACH/PRACH combination.

The available pairs of RACH and PRACHs and their parameters are indicated in system information. In FDD mode, the
various PRACHs are distinguished either by employing different preamble scrambling codes, or by using a common
scrambling code but distinct (non-overlapping) partitions of available signatures and available subchannels. In TDD
mode, the various PRACHs are distinguished either by employing different timeslots, or by using a common timeslot
but distinct (non-overlapping) partitions of available channelisation codes and available subchannels. Examples of
RACH/PRACH configurations are givenin [6].

The CPCH, which is another common type transport channel, has a physical layer model as shown in figure2. Thereis
always a single CPCH transport channel mapped to a PCPCH physical channel which implies a one-to-one
correspondence between a CPCH TFI and the TFCI conveyed on PCPCH. There can only be one CPCH TrCH and no
other TrCH ina CPCH CCTrCH. A CPCH transport channel belongs to a CPCH set which isidentified by the
application of acommon, CPCH set-specific scrambling code for access preamble and collision detection, and multiple
PCPCH physical channels. Each PCPCH shall employ a subset of the Transport Format Combinations implied by the
Transport Format Set of the CPCH set. A UE can request access to CPCH transport channels of a CPCH set, which is
assigned when the service is configured for CPCH transmission.

In FDD in case of aconfigured HS-DSCH one physical channel (HS-DPCCH) is configured for the reporting of HS-
DSCH transport block acknowledgement / negative acknowledgement and channel quality indicator. In TDD in case of
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a configured HS-DSCH a shared physical channel (HS-SICH) is configured for the reporting of HS-DSCH transport
block acknowledgement / negative acknowledgement, channel quality indicator and transmit power control symbols.

The E-DCH is applicable to the FDD mode only. There can only be one E-DCH TrCH and no other TrCH in aE-DCH
CCTrCH. The E-DCH CCTrCH is carried on E-DPDCH(s) physical channel(s). E-DCH TFCI and E-DCH HARQ
information are carried on a E-DPCCH physical channel. It is FFS whether some E-DCH scheduling information is also
carried by the physical layer.

6.2 Downlink models

Figure 3 and figure 4 show the model of the UE's physical layer for the downlink in FDD and TDD mode, respectively.
Note that there is a different model for each transport channel type.
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DCH and HS-DSCH model with E-DCH support
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HS-DSCH with F-DPCH model and E-DCH support
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Figure 3: Model of the UE's physical layer - downlink FDD mode
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DCH model with HS-DSCH(s)
for 3.84 Mcps TDD
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FACH model
(transport channel combining case)
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Figure 4: Model of the UE's physical layer —downlink TDD mode

For the DCH case, the mapping between DCHs and physical channel data streams works in the same way as for the
uplink. Note however, that the number of DCHs, the coding and multiplexing etc. may be different in uplink and
downlink.

In the FDD mode, the differences are mainly due to the soft and softer handover. Further, the pilot, TPC bitsand TFCI
are time multiplexed onto the same physical channel(s) asthe DCHs, in case of HS-DSCH(s) without aDCH in the DL
TPC hits are carried onto F-DPCHY(s). Further, the definition of physical channel data stream is somewhat different from
the uplink. In TDD mode the TFCI is time multiplexed onto the same physical channel(s) as the DCHs. The exact
locations and coding of the TFCI are signalled by higher layers.

Note that it islogically one and the same physical data stream in the active set of cells, even though physically thereis
one stream for each cell. The same processing and multiplexing is done in each cell. The only difference between the
cellsisthe actual codes, and these codes correspond to the same spreading factor.

The physical channels carrying the same physical channel data stream are combined in the UE receiver, excluding the
pilot, and in some cases the TPC bits. TPC bits received on certain physical channels may be combined provided that
UTRAN has informed the UE that the TPC information on these channelsisidentical.

A PCH and one or several FACH can be encoded and multiplexed together forming a CCTrCH. Similarly asin the
DCH model thereisone TFCI for each CCTrCH for indication of the transport formats used on each PCH and FACH.
The PCH is associated with a separate physical channel carrying page indicators (Pls) which are used to trigger UE
reception of the physical channel that carries PCH. A FACH or a PCH can also be individually mapped onto a separate
physical channel. The BCH is aways mapped onto one physical channel without any multiplexing with other transport
channels, and there can only be one BCH TrCH and no other TrCH inaBCH CCTrCH.

For point-to-multipoint transmission [14], FACH can be distributed on a set of physical layer combinable CCTrCHs,
i.e., for macro-diversity combining: soft combining (FDD and TDD) or transport channel combining (TDD only). The
physical layer combinable CCTrCHs shall have the same TFC during the TTIs in which soft combining can be used.
The physical layer combinable CCTrCHs need not have the same TFC during the TTIsin which transport channel
combining can be used. The possibility of performing macro-diversity combining (either soft combining or transport
channel combining) shall be signalled to the UE.
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In the TDD mode a CCTrCh carrying PCH and one or several FACH can be multiplexed onto one or severa physical
channel data streams.

For each HS-DSCH TTI, each HS-SCCH carries HS-DSCH-related downlink signalling for one UE. The following
information is carried on the HS-SCCH:

- Transport Format and Resource Indicator (TFRI);

- Hybrid-ARQ-related Information (HARQ information);
- UE Identity viaa UE specific CRC;

- HS-SCCH Cyclic Sequence Number (HCSN) for TDD.

In addition, for the case of 1.28 Mcps TDD, the HS-SCCH also carries Transmit Power Control and Synchronisation
Shift symbols.

In FDD mode, the E-DCH active set can be identical or a subset of the DCH active set.

The E-DCH ACK/NACKSs are transmitted by each cell of the E-DCH active set on a physical channel called E-HICH.
The E-HICHs of the cells belonging to the same RLS (same MAC-e entity i.e. same Node B) shall have the same
content and be combined by the UE. The set of cells transmitting identical ACK/NACK information is the same as the
set of cells sending identical TPC bits (excluding the cells which are not in the E-DCH active set).

The E-DCH Absolute Grant is transmitted by a single cell, the Serving E-DCH cell (Cell e on figure 4) on a physical
channel called E-AGCH. The relationship between the Serving E-DCH cell and the HS-DSCH Serving cell is FFS.

The E-DCH Relative Grants are transmitted by each cell of the E-DCH active set on a physical channel called E-
RGCH. The E-RGCHs of the cells belonging to the same RLS shall have the same content and be combined by the UE.
Thereis one Serving E-DCH RLS (containing the Serving E-DCH cell) and optionally one or several Non-serving E-
DCH RLS.

7 Formats and configurations for L1 data transfer

7.1 General concepts about Transport Channels

Layer 2 isresponsible for the mapping of data onto L1 viathe L1/L2 interface that is formed by the transport channels.
In order to describe how the mapping is performed and how it is controlled, some definitions and terms are required.
The required definitions are given in the following subclauses. Note that the definitions are generic for all transport
channel types, i.e. not only for DCHSs.

All Transport Channels are defined as unidirectional (i.e. uplink or downlink). This means that a UE can have
simultaneously (depending on the services and the state of the UE) one or several transport channels in the downlink,
and one or more Transport Channel in the uplink.

7.1.1  Transport Block

Thisisthe basic unit exchanged between L1 and MAC, for L1 processing.

Layer 1 adds a CRC for each Transport Block.

7.1.2 Transport Block Set

Thisis defined as a set of Transport Blocks, which are exchanged between L1 and MAC at the same time instance using
the same transport channel.

In case of HS-DSCH and E-DCH the Transport Block Set consists of one Transport Block only.
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7.1.3  Transport Block Size

Thisis defined as the number of bitsin a Transport Block. The Transport Block Size is always fixed within a given
Transport Block Set, i.e. all Transport Blocks within a Transport Block Set are equally sized.

7.1.4  Transport Block Set Size

Thisis defined as the number of bitsin a Transport Block Set.

7.1.5 Transmission Time Interval

Thisis defined as the inter-arrival time of Transport Block Sets, and is equal to the periodicity at which a Transport
Block Set istransferred by the physical layer on the radio interface. It is aways a multiple of the minimum interleaving
period (e.g. 10ms, the length of one Radio Frame). The MAC delivers one Transport Block Set to the physical layer
every TTI.

Figure 6 shows an example where Transport Block Sets, at certain time instances, are exchanged between MAC and L1
viathree parallel transport channels. Each Transport Block Set consists of a number of Transport Blocks. The
Transmission Time Interval, i.e. the time between consecutive deliveries of data between MAC and L1, isalso
illustrated.

DCH1

Transport Block | Transport Transport Block >

< r-< Transmission Time Interval b«

DCH2 |Transport Block |

|Transport Block |
Transport Block |Transport Block | Transport >

< Pp-€—Transmission Time Interval —p-«

Transport Block DCH3
Transport Block |Transport Black | |Tran5port Block |

|Transport Block | |Transp0rt Block | |Transport Block | |Tran5port Block | |Transport Block |
< > < P ¢—Transmission -« >«
Time Interval
HS-DSCH
[Transport Block |Tran5port Block | |Transport Block L
< P4——Transmission Time Interval —pr«

Figure 6: Exchange of data between MAC and L1
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7.1.6 Transport Format
This subclause appliesto transport channel types other than HS-DSCH and E-DCH.

Thisis defined as aformat offered by L1 to MAC (and vice versa) for the delivery of a Transport Block Set during a
Transmission Time Interval on a Transport Channel. The Transport Format constitutes of two parts — one dynamic part
and one semi-static part.

Attributes of the dynamic part are:
- Transport Block Size;
- Transport Block Set Size;
- Transmission Time Interval (optional dynamic attribute for TDD only);
Attributes of the semi-static part are:
- Transmission Time Interval (mandatory for FDD, optional for the dynamic part of TDD NRT bearers);
- error protection scheme to apply:
- type of error protection, turbo code, convolutional code or no channel coding (TDD only);
- coding rate;
- static rate matching parameter;
- szeof CRC.
In the following example, the Transmission Time Interval is seen as a semi-static part.

EXAMPLE:
Dynamic part: { 320 bits, 640 bits}, Semi-static part: { 10ms, convolutional coding only, static rate matching
parameter = 1}.

An empty Transport Format is defined as a Transport Format that has Block Set Size equal to zero.

For the two realisations of an empty Transport Format, see clause 11.

7.1.6a Transport Format for HS-DSCH

Thisis defined as aformat offered by L1 to MAC (and vice versa) for the delivery of atransport block during a
Transmission Time Interval on a Transport Channel. The Transport Format consists of three parts — one dynamic part,
one semi-static part and one static part.

The Transport Format for HS-DSCH is always explicitly signalled. There is no support of blind transport format
detection.

Attributes of the dynamic part are:
- Transport block size (same as Transport block set size);
- Redundancy version/Constellation;
- Modulation scheme.
Attributes of the semi-static part are:
- no semi-static attributes are defined.
Attributes of the static part are;

- Transmission timeinterval. The Transmission timeinterval isfixed to 2msin FDD, 10msin 3.84 Mcps TDD
and 5msin 1.28 Mcps TDD.

- error protection scheme to apply:
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type of error protection isturbo coding;

coding rateis 1/3;
size of CRC is 24 bits.

7.1.7 Transport Format for E-DCH

This subclause is only applicable to FDD mode.

Thisis defined as aformat offered by L1 to MAC (and vice versa) for the delivery of atransport block during a
Transmission Time Interval on a Transport Channel. The Transport Format consists of three parts — one dynamic part,
one semi-static part and one static part.

The Transport Format for E-DCH is always explicitly signalled. There is no support of blind transport format detection.
Attributes of the dynamic part are:
- Transport block size (same as Transport block set size);
- Redundancy version;
Attributes of the semi-static part are:
- Transmission Time Interval. Both Transmission timeinterval of 2msand 10 ms are supported,;
Attributes of the static part are:
- error protection scheme to apply:
- type of error protection is turbo coding;
- coding rateis 1/3;

- sizeof CRCis 24 bits.7.1.

7 Transport Format Set
Thisis defined as the set of Transport Formats associated to a Transport Channel.
The semi-static parts of all Transport Formats are the same within a Transport Format Set.

Effectively the Transport Block Size and Transport Block Set Size form the instantaneous bit rate on the Transport
Channel. Variable bit rate on a Transport Channel may, depending on the type of service, which is mapped onto the
transport channel, be achieved by changing between each Transmission Time Interval one of the following:

1. the Transport Block Set Size only (not applicable for HS-DSCH and E-DCH);

2. both the Transport Block Size and the Transport Block Set Size
Example 1 for DCHs:
- dynamic part: {20 bits, 20 bits}; {40 bits, 40 bits}; {80 bits, 80 bits}; { 160 bits, 160 bits} .
- Semi-gtatic part: { 10ms, Convolutional coding only, static rate matching parameter = 1}
Example 2 for DCHs:
- dynamic part: {320 bits, 320 bits}; {320 bits, 640 bits}; { 320 bits, 1 280 bits}.
- Semi-datic part: { 10ms, Convolutional coding only, static rate matching parameter = 2} .
Example 3 for HS-DSCH:

- dynamic part: {320 bits, 320 bits, Redundancy version 1, QPSK}; {640, 640, Redundancy version 1, QPSK};
{1280, 1280, Redundancy version 2, 16QAM}.
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- dtatic part: See subclause 7.1.6a.
Example 4 for E-DCH:

- dynamic part: {320 bits, 320 bits, Redundancy version 0} ; { 320 bits, 320 bits, Redundancy version 1} ; { 640,
640, Redundancy version 0 }; {640, 640, Redundancy version 1};

- Semi-gtatic part: { 10ms}.
- static part: See subclause 7.1.7.

The first example may correspond to a Transport Channel carrying a speech service, requiring blocks delivered on a
constant time basis. In the second example, which illustrates the situation where anon-real time serviceis carried by the
Transport Channel, the number of blocks delivered per Transmission Time Interval varies between the different
Transport Formats within the Transport Format Set. Referring to figure 6, the Transport Block Sizeis varied on DCH1
and DCH2. That is, a Transport Format Set where the dynamic part has a variable Transport Block Size has been
assigned for DCH1. On DCH3 it isinstead only the Transport Block Set Size that is varied. That is, the dynamic parts
of the corresponding Transport Format Sets only include variable Transport Block Set Sizes.

7.1.8  Transport Format Combination

The layer 1 multiplexes one or severa Transport Channels, and for each Transport Channel, there exists alist of
transport formats (Transport Format Set) which are applicable. Nevertheless, at a given point of time, not al
combinations may be submitted to layer 1 but only a subset, the Transport Format Combination. Thisis defined as an
authorised combination of the combination of currently valid Transport Formats that can be submitted simultaneously to
the layer 1 for transmission on a Coded Composite Transport Channel of a UE, i.e. containing one Transport Format
from each Transport Channel.

EXAMPLE:

DCH1.
Dynamic part: {20 bits, 20 bits}, Semi-static part: { 10ms, Convolutional coding only, static rate matching
parameter = 2};

DCH2:
Dynamic part: {320 bits, 1 280 bits}, Semi-static part: { 10ms, Convolutional coding only, static rate matching
parameter = 3} ;

DCHS3:

Dynamic part: {320 bits, 320 bits}, Semi-static part: {40ms, Turbo coding, static rate matching parameter = 2}.
An empty Transport Format Combination is defined as a Transport Format Combination that is only made up of empty
Transport Formats.
7.1.9  Transport Format Combination Set
Thisis defined as a set of Transport Format Combinations on a Coded Composite Transport Channel.
EXAMPLE for DCHs:
- dynamic part:
- combination 1: DCH1: { 20 bits, 20 bits}, DCH2: { 320 bits, 1280 bits}, DCH3: { 320 bits, 320 bits};
- combination 2: DCH1: {40 bits, 40 bits}, DCH2: { 320 bits, 1280 bits}, DCH3: {320 bits, 320 bits};
- combination 3: DCH1: { 160 hits, 160 bits}, DCH2: { 320 hits, 320 bits}, DCH3: { 320 bits, 320 hits}
- semi-static part:
- DCH1: {10ms, Convolutional coding only, static rate matching parameter = 1} ;
- DCH2: {10ms, Convolutional coding only, static rate matching parameter = 1};

- DCH3: {40ms, Turbo coding, static rate matching parameter = 2} .
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The Transport Format Combination Set is what is given to MAC for control. However, the assignment of the Transport
Format Combination Set is done by L 3. When mapping data onto L1, MAC chooses between the different Transport
Format Combinations given in the Transport Format Combination Set. Sinceit is only the dynamic part that differ
between the Transport format Combinations, it isin fact only the dynamic part that MAC has any control over.

The semi-static part, together with the target value for the L1 closed loop power control, correspond to the service
attributes:

- qudlity (e.g. BER);
- transfer delay.

These service attributes are then offered by L1. However, it is L3 that guarantees that the L1 services are fulfilled since
itisin charge of controlling the L1 configuration, i.e. the setting of the semi-static part of the Transport Formats.
Furthermore, L3 controls the target for the L1 closed loop power control through the outer loop power control (which
actually isaquality control rather than a power control).

Note that a Transport Format Combination Set need not contain all possible Transport Format Combinations that can be
formed by Transport Format Sets of the corresponding Transport Channels. It is only the allowed combinations that are
included. Thereby a maximum total bit rate of all transport channels of a Code Composite Transport Channel can be set
appropriately. That can be achieved by only allowing Transport Format Combinations for which the included Transport
Formats (one for each Transport Channel) do not correspond to high bit rates simultaneously.

The selection of Transport Format Combinations can be seen as afast part of the radio resource control. The dedication
of these fast parts of the radio resource control to MAC, closeto L1, meansthat the flexible variable rate scheme
provided by L1 can be fully utilised. These parts of the radio resource control should be distinguished from the slower
parts, which are handled by L3. Thereby the bit rate can be changed very fast, without any need for L3 signalling.

7.1.10 Transport Format Indicator (TFI)

The TFI isalabel for a specific transport format within atransport format set. It is used in the inter-layer
communication between MAC and L1 each time atransport block set is exchanged between the two layerson a
transport channel.

When the DSCH is associated with a DCH, the TFI of the DSCH also indicates the physical channel (i.e. the
channelisation code) of the DSCH that has to be listened to by the UE.

7.1.11 Transport Format Combination Indicator (TFCI)
Thisis arepresentation of the current Transport Format Combination.

There is a one-to-one correspondence between a certain value of the TFCI and a certain Transport Format Combination.
The TFCI isused in order to inform the receiving side of the currently valid Transport Format Combination, and hence
how to decode, de-multiplex and deliver the received data on the appropriate Transport Channels. The TFCI is not used
for the HS-DSCH and E-DCH.

MAC indicates the TFI to Layer 1 at each delivery of Transport Block Sets on each Transport Channel. Layer 1 then
builds the TFCI from the TFIs of all parallel transport channels of the UE , processes the Transport Blocks
appropriately and appends the TFCI to the physical control signalling. Through the detection of the TFCI the receiving
sideis able to identify the Transport Format Combination. For FDD, in case of limited Transport Format Combination
Setsthe TFCI signalling may be omitted, instead relying on blind detection. Nevertheless, from the assigned Transport
Format Combinations, the receiving side has all information it needs in order to decode the information and transfer it
to MAC on the appropriate Transport Channels.

The multiplexing and exact rate matching patterns follow predefined rules and may therefore be derived (given the
Transport Format Combinations) by transmitter and receiver without signalling over the radio interface.

When the meaning of the TFCI field needs to be reconfigured, two procedures can be used depending on the level of
reconfiguration:

- completereconfiguration of TFCI: in this procedure al TFCI values are reinitialised and new values are
defined instead. The complete reconfiguration requires an explicit synchronisation between the UE and UTRAN
regarding when the reconfiguration becomes valid.
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- incremental reconfiguration of TFCI: in this procedures, a part of the TFCI values before and after the
reconfiguration remain identical (note that this must be true for at least a TFCI that carry the signalling
connection). This procedure supports addition, removal or redefinition of TFCI values. This procedure does not
require an explicit execution time. This procedure may imply the loss of some user-plane data.

7.1.12 Rate matching

Two levels of rate matching are defined on the radio interface:

- adtatic rate matching per Transport Channel. The static rate matching is part of the semi-static attributes of the
Transport Channel. Static rate matching is not applicable to HS-DSCH;

- adynamic rate matching per CCTrCH. The dynamic rate matching adjusts the size of the physical layer data
payload to the physical channel as requested by RRC.

The static rate matching and the dynamic rate matching to be applied by the physical layer are indicated by RRC to the
physical layer.

In FDD, RRC is aso responsible for configuring the physical layer on whether:
- Blind Rate Detection or TFCI is used;

- dynamic rate matching is applied or not on the downlink.

7.1.13 HARQ information

Hybrid ARQ is defined for HS-DSCH and E-DCH. For HS-DSCH with the help of the HARQ information the UE is
enabled to identify the process being used for the transport block that is received on the HS-DSCH For E-DCH the
HARQ processis derived in an implicit way. For both HS-DSCH and E-DCH the HARQ information also includes
information that indicates whether a new data block is transmitted for the first time or a retransmission. Furthermore it
is used to decode the received data correctly.The redundancy version is either explicitly indicated as part of the HARQ
information (for the HS-DSCH) or is derived from the retransmission indicator (RSN) and the CFN (FFS) (for the E-
DCH).

7.1.14 Transport Format and Resource Indication (TFRI)

The TFRI includes information about the dynamic part of the HS-DSCH transport format, including transport block set
size and modulation scheme. The TFRI aso includes information about the set of physical channels (channelisation
codes) onto which HS-DSCH is mapped in the corresponding HS-DSCH TTI.

7.1.15 E-DCH Transport Format Combination Indication (E-TFCI)

The E-TFCI includes information about the transport block set size.

7.2 Types of Transport Channels

A generd classification of transport channelsis into two groups:
- common channels; and

- dedicated channels (where the UEs can be unambiguously identified by the physical channel, i.e. code and
frequency).

Common transport channel types are:
1. Random Access Channel(s) (RACH) characterised by:
- existencein uplink only;
- limited datafield;

- collisonrisk;
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- open loop power control.

. Forward Access Channel(s) (FACH) characterised by:

existence in downlink only;

possibility to use slow power control;

possibility to change rate fast (each 10ms); and

- lack of inner loop power control.

. Broadcast Channel (BCH) characterised by:

- existencein downlink only;

- low fixed bit rate; and

- reguirement to be broadcast in the entire coverage area of the cell.
. Paging Channel (PCH) characterised by:

- existencein downlink only;

- association with a physical layer signal, the Page Indicator, to support efficient sleep mode procedures; and
- requirement to be broadcast in the entire coverage area of the cell.
. Downlink Shared Channel(s) (DSCH) characterised by:

used in TDD only;

- existencein downlink only;

- possibility to use beamforming;

- possibility to use slow power control;

- possibility to use inner loop power control, when associated with dedicated channel(s);
- possibility to be broadcast in the entire cell;

- aways associated with another channel (DCH or FACH-(FBb)).
. CPCH Channel characterised by:

- existencein FDD only;

- existencein uplink only;

- inner loop power control on the message part;

- possibility to change rate fast;

- collision detection;

- open loop power estimate for pre-amble power ramp-up.

. Uplink Shared channel (USCH) characterised by:

- usedin TDD only;

- existencein uplink only;

- possibility to use beam forming;

- possibility to use power control;

- possibility to change rate fast;
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- possibility to use Uplink Synchronisation;
- possibility to use Timing advance.
8. High Speed Downlink Shared Channel (HS-DSCH) characterised by:
- existencein downlink only;
- possibility to use beamforming;
- possibility of applying HARQ;
- possibility of applying link adaptation by varying the modulation, coding and transmit power:
- possibility to be broadcast in the entire cell;
- aways associated with a DPCH and one or more shared physical control channel.
Dedicated transport channel type:
1. Dedicated Channel (DCH) characterised by:
- exigtingin uplink or downlink;
- possibility to use beam forming;
- possibility to change rate fast (each 10ms);
- inner loop power control;
- possibility to use timing advance in uplink (TDD only);
- possibility to use Uplink Synchronisation.
2. Dedicated Channel (E-DCH) characterised by:
- existingin uplink only;
- possibility to change rate fast (each TTI);
- inner loop power control;
- possibility of applying HARQ;
- possibility of applying link adaptation by varying the coding and transmit power;
- aways associated with a DPCCH and one or more physical control channel.

To each transport channel, there is an associated Transport Format (for transport channels with a fixed or slow changing
rate) or an associated Transport Format Set (for transport channels with fast changing rate).

7.3 Compressed Mode

Compressed Mode is defined as the mechanism whereby certain idle periods are created in radio frames so that the UE
can perform measurements during these periods (more details can be found in [3]).

Compressed Mode is obtained by layer 2 using transport channels provided by the layer 1 asfollows:
- compressed mode is controlled by the RRC layer, which configures the layer 2 and the physical layer;
- the number of occurrences of compressed frames is controlled by RRC, and can be modified by RRC signalling;

- itisunder the responsibility of the layer 2 if necessary and if possible to either buffer some layer 2 PDUs
(typicaly at the RLC layer for NRT services) or to rate-adapt the data flow (similarly to GSM) so that thereisnho
loss of data because of compressed mode. Thiswill be service dependent and controlled by the RRC layer.
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For measurements in compressed mode, a transmission gap pattern sequence is defined. A transmission gap pattern
sequence consists of aternating transmission gap patterns 1 and 2, and each of these patterns in turn consists of one or
two transmission gaps. The transmission gap pattern structure, position and repetition are defined with physical channel
parameters described in [6]. In addition, the UTRAN configures compressed mode pattern sequences with the following
parameters:

- TGMP: Transmission Gap pattern sequence Measurement Purpose: This parameter defines the purpose this
transmission gap pattern sequence is intended for. The following val ues are used:

- for TDD measurements, one compressed mode pattern sequence can be configured with purpose 'TDD
measurement’,

- for FDD measurements, one compressed mode pattern sequence can be configured with purpose 'FDD
measurement’,

- for GSM measurements, three simultaneous compressed mode pattern sequences can be configured with
purposes 'GSM carrier RSSI measurement’, ‘Initial BSIC identification’ and 'BSIC re-confirmation’,

- TGPSI: Transmission Gap Pattern Segquence Identifier selects the compressed mode pattern sequence for which
the parameters are to be set. The range of TGPSI is[1 to <MaxTGPS>].

The UE shall support atotal number of simultaneous compressed mode pattern sequences, which is determined by the
UE's capability to support each of the measurement types categorised by the TGMP. For example, a UE supporting
FDD and GSM shall support four simultaneous compressed mode pattern sequences and a UE supporting FDD and
TDD shall support two simultaneous compressed mode pattern sequences.

When using simultaneous pattern sequences, it is the responsibility of the NW to ensure that the compressed mode gaps
do not overlap and are not scheduled to overlap the same frame. Gaps exceeding the maximum gap length shall not be
processed by the UE and shall interpreted as a faulty message. If the UE detects overlapping gaps, it shall processthe
gap from the pattern sequence having the lowest TGPSI.

8 UE Simultaneous Physical Channels combinations
This clause describes the requirements from the UE to send and receive on multiple Transport Channels, which are
mapped on different physical channels simultaneously depending on the service capabilities and requirements. The

clause will describe the impacts on the support for multiple services (e.g. speech call and SMS-CB) depending on the
UE capabilities.

8.1  FDD Uplink

The table describes the possible combinations of FDD physical channels that can be supported in the uplink on the same
frequency by one UE simultaneously.
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Table 1. FDD Uplink

Physical Channel
Combination

Transport
Channel
Combination

Mandatory or
dependent on UE
radio access

Comment

capabilities
PRACH RACH Mandatory The PRACH physical channel includes the
preambles and the message.
PCPCH consisting | CPCH Depending on UE The PCPCH physical channel includes the

of one control and

radio access

preambles and the message.

one data part capabilities The maximum channel bit rate is dependent on
during the UE radio access capabilities.

message portion

DPCCH+DPDCH One or more DCH Mandatory The maximum number of DCHs and the

coded into a single
CCTrCH

maximum channel bit rate are dependent on UE
radio access capabilities.

DPCCH+ more
than one DPDCH

One or more DCH
coded into a single
CCTrCH

Depending on UE
radio access
capabilities

The maximum number of DCHs and the
maximum channel bit rate are dependent on UE
radio access capabilities.

DPCCH-+one or
more DPDCH+
HS-DPCCH

One or more DCH
coded into a single
CCTrCH

Depending on UE
radio access
capabilities

The maximum number of DCHs and the
maximum bit rate are dependent on UE radio
access capabilities. In this combination HS-
DSCH(s) are configured in downlink.

DPCCH+one or
more DPDCH+E-
DPCCH+one or
more E-DPDCH

One or more DCH
coded into a single
CCTrCH + One E-
DCH

Depending on UE
radio access
capabilities

The maximum number of DCHs and the
maximum channel bit rate are dependent on UE
radio access capabilities.

DPCCH-+one or
more DPDCH+
HS-DPCCH+E-
DPCCH+ one or
more E-DPDCH

One or more DCH
coded into a single
CCTrCH + One E-
DCH

Depending on UE
radio access
capabilities

The maximum number of DCHs and the
maximum bit rate are dependent on UE radio
access capabilities. In this combination HS-
DSCH(s) are configured in downlink.

DPCCH+HS-
DPCCH+E-
DPCCH+ one or
more E-DPDCH
(This
combinaision is
FFS)

One E-DCH

Depending on UE
radio access
capabilities

The maximum bit rate are dependent on UE
radio access capabilities. In this combination
HS-DSCH(s) are configured in downlink.
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The table describes the possible combinations of FDD physical channels that can be supported in the downlink on the
same frequency by one UE simultaneoudly.

Table 2: FDD Downlink

Physical Transport Mandatory dependent Comment
Channel Channel on UE radio access
Combination Combination capabilities
1 PCCPCH BCH Mandatory
2 SCCPCH One or more FACH | Mandatory The maximum channel bit rate that can be

Or supported is dependent on the UE radio

PCH access capabilities.

Or The PCH is included when the UE needs to

one or more FACH receive paging on the SCCPCH.

+ PCH The reception of (one or more FACH + PCH)
is to enable the reception of broadcast
services on the CTCH, mapped to one of the
FACH.

3 PCCPCH + BCH + (one or Mandatory Simultaneous reception of PCCPCH and
SCCPCH more FACH or SCCPCH is only needed at occurrences when

PCH or (one or the UE needs to read system information on

more FACH + BCH while being in CELL_FACH state, i.e.

PCH)) continuous reception of both PCCPCH and
SCCPCH at the same time is not required.
The requirement holds for PCCPCH and
SCCPCH sent in different cells or in the same
cell.

The PCH is included when the UE needs to
receive paging on the SCCPCH.
The reception of (one or more FACH + PCH)
is to enable the reception of broadcast
services on the CTCH, mapped to one of the
FACH.

4 SCCPCH + (One or more Mandatory The maximum channel bit rate that can be

AICH

FACH or PCH or
(one or more FACH
+ PCH))+ RACH in
uplink

Or

(one or more FACH
or PCH or (one or
more FACH +
PCH))+ CPCH in
uplink

supported is dependent on the UE radio
access capabilities.

The PCH is included when the UE needs to
receive paging on the SCCPCH.

The reception of (one or more FACH + PCH)
is to enable the reception of broadcast
services on the CTCH, mapped to one of the
FACH.

This physical channel combination facilitates
the preamble portion of the CPCH in the
uplink

5 SCCPCH +
DPCCH

(One or more
FACH or PCH or
(one or more FACH
+ PCH))+ CPCH in
uplink

Depending on UE radio
access capabilities

This physical channel combination facilitates
the message portion of the CPCH in the uplink
The PCH is included when the UE needs to
receive paging on the SCCPCH.

The reception of (one or more FACH + PCH)
is to enable the reception of broadcast
services on the CTCH, mapped to one of the
FACH.
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Physical
Channel
Combination

Transport
Channel
Combination

Mandatory dependent
on UE radio access
capabilities

Comment

6 More than one More than one (one | Depending on UE radio | The PCH is included when the UE needs to
SCCPCH or more FACH or access capabilities receive paging on the SCCPCH.

PCH or (one or The reception of (one or more FACH + PCH)

more FACH + is to enable the reception of broadcast

PCH)) services on the CTCH, mapped to one of the
FACH.

One or more FACHs are used to enable the
reception of MBMS (i.e., MCCH, MSCH and
MTCH). The maximum number of SCCPCHs
and the maximum bit rate depend on the UE
implementation. The combination includes the
case where one or more MBMS FACHs are
transmitted on the same SCCPCH as used for
non-MBMS FACH or PCH.

7 PICH N/A Mandatory

8 DPCCH + One or more DCH Mandatory The maximum number of DCHs and the
DPDCH coded into a single maximum channel bit rate are dependent on

CCTrCH UE radio access capabilities.

9 DPCCH + more | One or more DCH Depending on UE radio | The maximum number of DCHs and the
than one coded into a single | access capabilities maximum channel bit rate are dependent on
DPDCH CCTrCH UE radio access capabilities.
or-more-DPDCH | more-DCH-coded-

. .

CCTFrCE-

11 | SCCPCH + One or more FACH | Depending on UE radio | The maximum number of DCHs and the
DPCCH + one + one or more DCH | access capabilities maximum channel bit rate are dependent on
or more DPDCH | coded into a single UE radio access capabilities.

CCTrCH This combination of physical channels is used
for DRAC control of an uplink DCH and for
receiving services such as cell broadcast or
multicast whilst in connected mode. NOTE 1

one-or-more-DCH- for-simultaneous-DSCH-and DRAC control-of-

CCTCHE

13 | One DPCCH + More than one Depending on UE radio
more than one DCH coded into access capabilities
DPDCH one or more

CCTrCH

14 | PCCPCH BCH (neighbour Mandatory This combination is required by a UE in
(neighbour cell) | cell) + one or more CELL_DCH state to be able to read the SFN
+ DPCCH + one | DCHs—+zeroene- of a neighbouring cell and support "SFN-CFN
or more DPDCH | ermere-DSCH observed time difference” and "SFN-SFN
+Zer0-ehe—or observed time difference” measurements.
mrerePoECE

15 | DPCCH + one One HS-DSCH Depending on UE radio | The maximum number of DCHs and the

or more DPDCH
+ one or more
HS-SCCH +
zero, one or
more HS-
PDSCH

coded into a single
CCTrCH + one or
more DCH coded
into a single
CCTrCH

access capabilities

maximum channel bit rate are dependent on
UE radio access capabilities. NOTE 2
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Physical Transport Mandatory dependent Comment
Channel Channel on UE radio access
Combination Combination capabilities

16 | PCCPCH BCH (neighbour Depending on UE radio | This combination is required by a UE in
(neighbour cell) | cell) + one or more | access capabilities CELL_DCH state to be able to read the SFN
+ DPCCH + one | DCHs + one HS- of a neighbouring cell and support "SFN-CFN
or more DPDCH | DSCH observed time difference" and "SFN-SFN
+ one or more observed time difference" measurements
HS-SCCH + while HS-DSCH(s) are configured. NOTE 2
zero, one or
more HS-
PDSCH

17 | DPCCH + one One or more DCH Depending on UE radio | The maximum number of DCHs and the
or more DPDCH | coded into a single | access capabilities maximum channel bit rate are dependent on
+ one or more CCTrCH UE radio access capabilities. In this
E-HICH + one combination E-DCH is configured in uplink.
E-AGCH + one
or more E-
RGCH

18 | DPCCH + one One HS-DSCH Depending on UE radio | The maximum number of DCHs and the
or more DPDCH | coded into a single | access capabilities maximum channel bit rate are dependent on
+ one or more CCTrCH + one or UE radio access capabilities. In this
HS-SCCH + more DCH coded combination E-DCH is configured in uplink.
zero, one or into a single NOTE 2
more HS- CCTrCH
PDSCH+ one or
more E-HICH +
one E-AGCH +
one or more E-
RGCH

19 | PCCPCH BCH (neighbour Depending on UE radio | This combination is required by a UE in
(neighbour cell) | cell) + one or more | access capabilities CELL_DCH state to be able to read the SFN
+ DPCCH + one | DCHs + one HS- of a neighbouring cell and support "SFN-CFN
or more DPDCH | DSCH observed time difference" and "SFN-SFN
+ one or more observed time difference" measurements
HS-SCCH + while HS-DSCH(s) are configured. In this
zero, one or combination E-DCH is configured in uplink.
more HS- NOTE 2
PDSCH + one
or more E-HICH
+ E-AGCH +
one or more E-
RGCH

20 | F-DPCH + one One HS-DSCH Depending on UE radio | The maximum channel bit rate are dependent
or more HS- coded into a single | access capabilities on UE radio access capabilities. NOTE 2
SCCH + zero, CCTrCH
one or more
HS-PDSCH

21 | PCCPCH BCH (neighbour Depending on UE radio | This combination is required by a UE in
(neighbour cell) | cell) + one HS- access capabilities CELL_DCH state to be able to read the SFN
+ F-DPCH + DSCH of a neighbouring cell and support "SFN-CFN
one or more observed time difference" and "SFN-SFN
HS-SCCH + observed time difference"” measurements
zero, one or while HS-DSCH(s) are configured. NOTE 2
more HS-
PDSCH

22 | F-DPCH + one One HS-DSCH Depending on UE radio | The maximum channel bit rate are dependent
or more HS- coded into a single | access capabilities on UE radio access capabilities. In this
SCCH + zero, CCTrCH combination E-DCH is configured in uplink.
one or more NOTE 2
HS-PDSCH+
one or more E-
HICH + one E-
AGCH + one or
more E-RGCH
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Physical Transport Mandatory dependent Comment
Channel Channel on UE radio access
Combination Combination capabilities
23 | PCCPCH BCH (neighbour Depending on UE radio | This combination is required by a UE in
(neighbour cell) | cell) + one HS- access capabilities CELL_DCH state to be able to read the SFN
+ F-DPCH + DSCH of a neighbouring cell and support "SFN-CFN
one or more observed time difference" and "SFN-SFN
HS-SCCH + observed time difference” measurements
zero, one or while HS-DSCH(s) are configured. In this
more HS- combination E-DCH is configured in uplink.
PDSCH+ one or NOTE 2
more E-HICH +
one E-AGCH +
one or more E-
RGCH
24 | MICH N/A Depending on UE radio
access capabilities
25 | MICH + PICH N/A Depending on UE radio

access capabilities

26 | MICH + one
SCCPCH

More than one (one
or more FACH or
PCH or (one or
more FACH +
PCH))

Depending on UE radio
access capabilities

Allowing MBMS notification indication during
reception of non-MBMS FACH or PCH.

27 | PICH + one or
more SCCPCH

One or more FACH

Depending on UE radio
access capabilities

The maximum number of SCCPCHSs and the
maximum bit rate depend on the UE
implementation.

NOTE 1: When both DRAC and CTCH are configured in one cell, the UTRAN should transmit DRAC info and CTCH
info on the same S-CCPCH in order to minimize the number of S-CCPCH to be read by the UE. A UE, which
supports the simultaneous reception of S-CCPCH and DPCH, shall be capable of switching between different
S-CCPCH in order to listen to DRAC info and CTCH info that are not scheduled in the same time intervals. If
the UE is ordered to listen to CTCH and DRAC info on different S-CCPCH in the same time interval, it shall
listen to DRAC info in priority.

NOTE 2: When one or more HS-PDSCHs are received, it is sufficient for the UE to monitor only one HS-SCCH.
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3.84 Mcps TDD Uplink

The table addresses the possible combinations of 3.84 Mcps TDD physical channels that can be supported in the uplink
by one UE simultaneously on the same frequency in any one 10ms frame. In 3.84 Mcps TDD a physical channel
corresponds to one code, one timeslot and one frequency.

Table 3: 3.84 Mcps TDD Uplink

Physical Channel
Combination

Transport
Channel
Combination

Mandatory or
dependent on UE
radio access

Comment

capabilities
1 | PRACH RACH Mandatory
2 | DPCH One or more DCH | Mandatory The maximum number of DCHs and the
coded into a maximum channel bit rate are dependent on UE
single CCTrCH radio access capabilities.
This combination is used as reference
measurement channel.
3 | One or more than | One or more DCH | Depending on UE The maximum number of DCHs and the
one DPCH coded into one or | radio access maximum channel bit rate are dependent on UE
more CCTrCH capabilities radio access capabilities.
4 | PRACH RACH Depending on UE The maximum number of DCHs and the
+ one or more + one or more radio access maximum channel bit rate are dependent on UE
DPCH DCH coded into capabilities radio access capabilities.
one or more This combination may be used for shared channel
CCTrCH operation only.
At least the usage of two timeslots is required.
5 | One or more One or more Depending on UE This combination is used for shared channel
PUSCH USCH coded onto | radio access operation.
one or more capabilities
CCTrCH
6 | PRACH RACH Depending on UE
+ one or more + One or more radio access This combination may be used for shared channel
PUSCH USCH coded onto | capabilities operation only. At least the usage of two timeslots
one or more is required.
CCTrCH
7 | One or more One or more Depending on UE The maximum number of DCHs and the
PUSCH USCH coded onto | radio access maximum channel bit rate are dependent on UE
+ one or more one or more capabilities radio access capabilities.
DPCH CCTrCH
+ one or more This combination may be used for shared channel
DCH coded into operation.
one or more
CCTrCH
8 | PRACH RACH Depending on UE The maximum number of DCHs and the
+ one or more + one or more radio access maximum channel bit rate are dependent on UE
PUSCH USCH coded onto | capabilities radio access capabilities.
+ one or more one or more
DPCH CCTrCH This combination may be used for shared channel
+ one or more operation.
DCH coded into At least the usage of two timeslots is required.
one or more
CCTrCH
9 | One or more One or more DCH | Depending on UE

DPCH + HS-SICH

coded into one or
more CCTrCH

radio access
capabilities
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8.3.2 1.28 Mcps TDD Uplink

The table addresses the possible combinations of 1.28 Mcps TDD physical channels that can be supported in the uplink

by one UE simultaneously on the same frequency in the TDD 1.28 Mcps option in any one 5 ms subframe. In 1.28
Mcps TDD aphysical channel corresponds to one code, one timeslot, one frequency.

Table 4: 1.28 Mcps TDD Uplink

Physical Transport Channel Mandatory or Comment
Channel Combination dependent on UE
Combination radio access
capabilities
1 UpPCH N/A Mandatory UpPCH is used to establish the
uplink synchronisation.
2 PRACH RACH Mandatory
3 UpPCH + One One or more DCH coded | Mandatory One DPCH is needed as reference
DPCH into a single CCTrCH measurement channel.
UpPCH transmission to target cell in
case of handover.
4 One DPCH One or more DCH coded | Mandatory The maximum number of DCHs and
into a single CCTrCH the maximum channel bit rate are
dependent on UE radio access
capabilities
This combination is required for the
reference measurement channel.
5 More than one One or more DCH coded | Depending on UE The maximum number of DCHs, the
DPCH into one or more CCTrCH | radio access maximum number of CCTrCH and
capabilities the maximum channel bit rate are
dependent on UE radio access
capabilities.
6 UpPCH+ one or | One or more DCH coded | Depending on UE The maximum number of DCHs, the
more DPCH into one or more CCTrCH | radio access maximum number of CCTrCH and
capabilities the maximum channel bit rate are
dependent on UE radio access
capabilities.
This configuration is required for UE
that operate shared channels and
dedicated channels simultaneously.
7 PRACH RACH + one or more Depending on UE The maximum number of DCHs, the
+ one or more DCH coded into one or radio access maximum number of CCTrCH and
DPCHs more than one CCTrCH capabilities the maximum channel bit rate are
dependent on UE radio access
capabilities.
This configuration is required for UE
that operate shared channels and
dedicated channels simultaneously.
8 One or more One or more USCH Depending on UE This configuration is required for UE
PUSCH coded onto one or more radio access that operate shared channels.
CCTrCH capabilities
9 UpPCH + one or | One or more USCH Depending on UE This combination may be used for
more PUSCH coded onto one or more radio access shared channel operation only.
CCTrCH capabilities
10 | PRACH RACH + One or more Depending on UE This combination may be used for
+ one or more USCH coded onto one or | radio access shared channel operation only
PUSCH more CCTrCH capabilities
11 | One or more One or more USCH Depending on UE The maximum number of DCHs and
PUSCH coded onto one or more radio access the maximum channel bit rate are
+ one or more CCTrCH + one or more capabilities dependent on UE radio access
DPCH DCH coded onto one or capabilities.
more CCTrCH This configuration is required for UE
that operate shared channels and
dedicated channels simultaneously
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Physical
Channel
Combination

Transport Channel
Combination

Mandatory or
dependent on UE
radio access
capabilities

Comment

12 | UpPCH + one or | One or more USCH Depending on UE The maximum number of DCHs and
more PUSCH + coded onto one or more radio access the maximum channel bit rate are
one or more CCTrCH + one or more capabilities dependent on UE radio access
DPCH DCH coded into one or capabilities.

more CCTrCH This combination may be used for
shared channel operation.

13 | PRACH +one or | RACH + one or more Depending on UE The maximum number of DCHs and
more PUSCH + USCH coded onto one or | radio access the maximum channel bit rate are
one or more more CCTrCH + one or capabilities dependent on UE radio access
DPCH more DCH coded into capabilities.

one or more CCTrCH This combination may be used for
shared channel operation.

14 | One or more One or more DCH coded | Depending on UE
DPCH + HS- into one or more CCTrCH | radio access
SICH capabilities

3GPP




8.4

8.4.1

TDD Downlink

32

3.84 Mcps TDD Downlink

The table describes the possible combinations of 3.84 Mcps TDD physical channels that can be supported in the
downlink by one UE simultaneously on the same frequency in any one 10ms frame, where a 3.84 Mcps TDD physical
channel corresponds to one code, one timeslot and one frequency.

Depending on UE radio capabilities UEs may be required to decode occasionally P-CCPCH of its own cell in the
following Physical Channel Combinations to maintain open loop power control and/or acquire parameters for RACH
access 4, 6,7, 8,9, 10, 11, 12, 13.

Depending on UE radio capabilities UEs may be required to decode occasionally one P-CCPCH of neighbour cellsin
the following Physical Channel Combinations for handover: 6, 8, 11, 12, 13.

Table 5: 3.84 Mcps TDD Downlink

Physical Transport Mandatory or Comment
Channel Channel dependent on UE
Combination Combination radio access
capabilities
1 P-CCPCH + One | BCH and Mandatory
S-CCPCH PCH and/or
one or more FACH
2 P-CCPCH BCH Mandatory
3 S-CCPCH FACH or/and PCH | Mandatory
4 More than one one or more Depending on UE One or more FACHSs are used to enable the
S-CCPCH FACH+ capabilities reception of MBMS (i.e., MCCH, MSCH and
one or more PCH MTCH). The maximum number of SCCPCHs and
the maximum bit rate depend on the UE
implementation. The combination includes the
case where one or more MBMS FACHs are
transmitted on the same SCCPCH as used for
non-MBMS FACH or PCH.
5 PICH N/A Mandatory
6 Three or more One or more DCH | Depending on UE The maximum number of DCHs and the
DPCH coded into one or radio access maximum channel bit rate are dependent on UE
more CCTrCH capabilities radio access capabilities.
7 One or two One or more DCH | Mandatory This combination is used for reference
DPCH coded into a single measurement channel.
CCTrCH
8 One or more PCH and/or Depending on UE The number of DCHs and the maximum channel
S-CCPCH + one | one or more FACH | radio access bit rate are dependent on the UE radio access
or more DPCH + one or more capabilities capabilities.
DCH coded into This combination is used for shared channel
one or more operation only.
CCTrCH
9 One or more One or more Depending on UE This combination is used for shared channel
PDSCH DSCH coded onto | radio access operation.
one or more capabilities
CCTrCH
10 | One or more PCH and/or Depending on UE This combination is used for shared channel

PDSCH + one or
more S-CCPCH

one or more FACH
+ one or more
DSCH coded onto
one or more
CCTrCH

radio access
capabilities

operation.
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Physical
Channel
Combination

Transport
Channel
Combination

Mandatory or
dependent on UE
radio access
capabilities

Comment

11 | One or more One or more Depending on UE The maximum number of DCHs and the
PDSCH DSCH coded onto | radio access maximum channel bit rate are dependent on UE
+ one or more one or more capabilities radio access capabilities.
DPCH CCTrCH
+ one or more This combination is used for shared channel
DCH coded into operation.
one or more
CCTrCH
12 | One or more PCH and/or Depending on UE The maximum number of DCHs and the
PDSCH + one or | one or more FACH | radio access maximum channel bit rate are dependent on UE
more S-CCPCH | + one or more capabilities radio access capabilities.
+ one or more DSCH coded onto This combination is used for shared channel
DPCH one or more operation.
CCTrCH + one or
more DCH coded
into one or more
CCTrCH
13 | Zero, one or Zero, one or more | Depending on UE
more DPCH + DCH coded into radio access
zero, one or one or more capabilities
more HS- CCTrCH + one or
PDSCH + one or | more HS-DSCH
more HS-SCCH coded into one
CCTrCH
14 | MICH N/A Depending on UE
radio access
capabilities
15 | MICH + PICH N/A Depending on UE
radio access
capabilities
16 | MICH + one or One or more Depending on UE Allowing MBMS noatification indication during
more SCCPCH FACH + one or radio access reception of non-MBMS FACH or PCH.
more PCH + capabilities
(NOTE 2)
17 | PICH + one or One or more Depending on UE The maximum number of SCCPCHs and the
more SCCPCH FACH + (NOTE 2) | radio access maximum bit rate depend on the UE
capabilities implementation.
18 | MICH + PICH + One or more Depending on UE The maximum number of SCCPCHs and the
one or more FACH + (NOTE 2) | radio access maximum bit rate depend on the UE
SCCPCH capabilities implementation.

NOTE 1: Reference: [12].

NOTE 2: + (zero, one or more DCH coded onto one or more CCTrCh) + (zero, one or more DSCH coded onto one or
more CCTrCH) + (zero, one or more HS-DSCH coded onto one or more CCTrCH).

8.4.2

1.28 Mcps TDD Downlink

The table addresses the possible combinations of 1.28 Mcps TDD physical channels that can be supported in the
downlink by one UE simultaneously on the same frequency in any one 5ms subframe. In 1.28 Mcps TDD a physical
channel correspondsto one code, one timeslot, one frequency.

Depending on UE radio capabilities UEs may be required to decode occasionally P-CCPCH of its own cell in the
following Physical Channel Combinations: 5, 11, 12, 13, 14, 15, 16, 17, 18.

To support handover it depends on UE capabilitiesif a UE can support the occasional decoding of neighbour cell P-
CCPCH in the physical channel combinations 8, 9, 10, 11, 15,16, 17, 18.

Table 6: 1.28 Mcps TDD Downlink
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Physical Transport Channel Mandatory or Comment
Channel Combination dependent on UE
Combination radio access
capabilities
1 FPACH N/A Mandatory FPACH is used to answer the UE and
to adjust the timing and
synchronization shift of the UE
2 P-CCPCH BCH Mandatory
3 S-CCPCH FACH or/and PCH Mandatory
4 P-CCPCH BCH + Mandatory
+S-CCPCH (FACH or/and PCH)
5 More than one one or more FACH+ Depending on UE One or more FACHs are used to
S-CCPCH one or more PCH capabilities enable the reception of MBMS (i.e.,
MCCH, MSCH and MTCH). The
maximum number of SCCPCHs and
the maximum bit rate depend on the
UE implementation. The combination
includes the case where one or more
MBMS FACHSs are transmitted on the
same SCCPCH as used for non-
MBMS FACH or PCH.
6 PICH N/A Mandatory
7 FPACH + P- BCH + (none, one or Depending on UE
CCPCH + none, | more FACH+ capabilities
one or more S- none, one or more PCH)
CCPCH
8 2 DPCH One or more DCH coded | Mandatory The maximum number of DCH and
into a single CCTrCH the maximum channel bit rate are
dependent on UE radio access
capabilities
This channel is used as reference
measurement channel
9 One or more One or more DCH coded | Depending on UE The maximum number of DCHs, the
DPCH into one or more CCTrCH | radio access maximum number of CCTrCH and the
capabilities maximum channel bit rate are
dependent on UE radio access
capabilities.
10 | FPACH + one or | One or more DCH coded | Depending on UE FPACH is used to answer the UE and
more DPCH into one or more CCTrCH | radio access to adjust the timing and
capabilities synchronization shift of the UE.
The maximum number of DCHs, the
maximum number of CCTrCH and the
maximum channel bit rate are
dependent on UE radio access
capabilities.
This configuration is required for UE
that operate shared channels and
dedicated channels simultaneously.
11 | One or more S- (One or more FACH Depending on UE The maximum number of DCHs, the
CCPCH or/and PCH) radio access maximum number of CCTrCH and the
+ one or more + one or more DCH capabilities maximum channel bit rate are
DPCH coded into one or more dependent on UE radio access
CCTrCH capabilities.
This configuration is required for UE
that operate shared channels and
dedicated channels simultaneously.
12 | One or more One or more DSCH Depending on UE This configuration is required for UE
PDSCH coded onto one or more radio access that operate shared channels.
CCTrCH capabilities
13 | FPACH + one or | One or more DSCH Depending on UE This configuration is desirable but not

more PDSCH

coded onto one or more
CCTrCH

radio access
capabilities

essential for UE supporting shared
channels.
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Physical Transport Channel Mandatory or Comment
Channel Combination dependent on UE
Combination radio access
capabilities

14 | One or more S- (One or more FACH Depending on UE This configuration is desirable but not
CCPCH and/or PCH) radio access essential for UE supporting shared
+one or more + One or more DSCH capabilities channels.

PDSCH coded onto one or more
CCTrCH

15 | One or more One or more DSCH Depending on UE This configuration is required for UE
PDSCH coded onto one or more radio access that operate shared channels and
+ one or more CCTrCH + one or more capabilities dedicated channels simultaneously.
DPCH DCH coded into one or

more CCTrCH

16 | FPACH one or more DSCH coded | Depending on UE FPACH is used to answer the UE and
+ one or more onto one or more radio access to adjust the timing and
PDSCH CCTrCH capabilities. synchronization shift of the UE.

+ one or more + one or more DCH
DPCH coded into one or more This configuration is desirable but not
CCTrCH essential for UE supporting shared
channels and dedicated channels
simultaneously.

17 | One or more S- (One or more FACH Depending on UE This configuration is desirable but not
CCPCH and/or PCH) radio access essential for UE supporting shared
+ one or more + one or more DSCH capabilities. channels and dedicated channels
PDSCH coded onto one or more simultaneously.

+ one or more CCTrCH

DPCH + one or more DCH
coded into one or more
CCTrCH

18 | One or more One or more DCH coded | Depending on UE
DPCH + zero, into one or more CCTrCH | radio access
one or more HS- | + one or more HS-DSCH | capabilities
PDSCH + one or | coded into one CCTrCH
more HS-SCCH

19 | MICH N/A Depending on UE

radio access
capabilities

20 | MICH + PICH N/A Depending on UE

radio access
capabilities

21 | MICH + one or One or more FACH + one | Depending on UE Allowing MBMS natification indication
more SCCPCH or more PCH + (NOTE 1) | radio access during reception of non-MBMS FACH

capabilities or PCH.

22 | PICH + one or One or more FACH + Depending on UE The maximum number of SCCPCHs
more SCCPCH (NOTE 1) radio access and the maximum bit rate depend on

capabilities the UE implementation.

23 | MICH + PICH + One or more FACH + Depending on UE The maximum number of SCCPCHs
one or more (NOTE 1) radio access and the maximum bit rate depend on
SCCPCH capabilities the UE implementation.

NOTE 1: + (zero, one or more DCH coded onto one or more CCTrCh) + (zero, one or more DSCH coded onto one

or more CCTrCH) + (zero, one or more HS-DSCH coded onto one or more CCTrCH).

9

Measurements provided by the physical layer

One of the key services provided by the physical layer is the measurement of various quantities, which are used to
trigger or perform a multitude of functions. Both the UE and the UTRAN are required to perform avariety of
measurements. The standard will not specify the method to perform these measurements or stipulate that the list of
measurements provided in this clause must al be performed. While some of the measurements are critical to the
functioning of the network and are mandatory for delivering the basic functionality (e.g., handover measurements,
power control measurements), others may be used by the network operators in optimising the network (e.g., radio
environment).
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M easurements may be made periodically and reported to the upper layers or may be event-triggered (e.g., primary
CCPCH becomes better than the previous best primary CCPCH). Another reporting strategy may combine the event
triggered and the periodical approach (e.g. falling of link quality below a certain threshold initiates periodical
reporting). The measurements are tightly coupled with the service primitives in that the primitives parameters may
congtitute some of the measurements.

Thelist and frequency of measurements, which the physical layer reports to higher layers, is described in this clause.
The detailed definition of measurement control and abilities is contained in [6] for FDD and [11] for TDD. The
measurement performance requirements together with accuracy, range and mapping is specified in [9] for TDD and in
[10] for FDD.

The measurement quantities measured by the physical layer shall be such that the following principles are applied:

- for handover measurements, the decoding of parameters on the BCCH logica channel of monitored
neighbouring cells, should not, in general, be needed for calculating the measurement result. If there is a need to
adjust the measurement result with parameters broadcast on the PCCPCH, these parameters shall be provided by
the UTRAN in inband measurement control messages. There may be some exceptionsto thisrule;

EXAMPLE:
It may be necessary to decode the SFN of the measured neighbouring cell for time difference measurements.

- inidle mode or in RRC connected mode using common Transport Channels, the UE shall be able to monitor
cellsfor cell reselection, without being required to frequently decode parameters on the BCCH logical channel of
the monitored neighbouring cells. The decoding frequency of these parameters, set by the cell reselection
algorithm, should be such that UE standby times are not significantly decreased.

9.1 Model of physical layer measurements

This subclause describes a model for how the physical layer measurements are performed. This model applies both to
the UE and Node B measurements. This model sets the requirement on the behaviour of the measurement elaboration
and reporting performed by L1 aswell asfiltering controlled by higher layers. It is not meant to be a requirement for
implementation as long as the performance requirementsin [9] and [10] are fulfilled.

The measurement model for physical layer measurements is represented in the figure 7.

parameters parameters
! I
Layer 1 Layer 3
A |yl filtering |[-Bp] filtering S| Evaluation b
of reporting
c criteria

Figure 7: Measurement model

The model is described below:

- A: measurements (samples) internal to the physical layer in support to the measurements to be provided to
higher layers;

- Layer 1filtering: internal layer 1 filtering of the inputs measured at point A. Exact filtering isimplementation
dependant. How the measurements are actually executed in the physical layer by an implementation (inputs A
and Layer 1 filtering) in not constrained by the standard i.e. the model does not state a specific sampling rate or
even if the sampling is periodic or not. What the standard specifiesin [9] and [10] is the performance objective
and measurement period at point B in the model. The performance objectives for the physical layer
measurements are specified in [9] and [10];
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B: A measurement reported by layer 1 after layer 1 filtering. The reporting rate at point B shall be sufficient to
meet the performance objectives as defined in [9] and [10];

Layer 3filtering: Filtering performed on the measurements provided at point B. The behaviour of the Layer 3
filters are standardised and the configuration of the layer 3 filtersis provided by RRC signalling (UE
measurements) or NBAP signalling (Node B measurements). Each filtered result at point C shall correspond to a
Layer 3 filtering performed using a reporting period equal to one measurement period at point B;

C: A measurement after processing in the layer 3 filter. The reporting rate isidentical to the reporting rate at
point B and is therefore also measurement type specific. Although thisis not shown in the figure, one
measurement can be used by a multiplicity of evaluation of reporting criteria;

Evaluation of reporting criteria: This checks whether actual measurement reporting is necessary at point D
i.e. whether a message need to be sent to higher layers on the radio interface or lub interface. The evaluation can
be based on more than one flow of measurements at reference point C e.g. to compare between different
measurements. Thisisillustrated by input C, C', etc. The UE shall evaluate the reporting criteria at least every
time a new measurement result is reported at point C, C' etc. The reporting criteria are standardised and the
configuration is provided by RRC signalling (UE measurements) or NBAP signalling (Node B measurements).
Examples are periodic reporting and event based reporting. In case periodical reporting isin use and if the
reporting interval is different from the filtering period defined by the layer 3 filter, the last measurement result
filtered by the L3 filter shall be used as the value of the reported result. In case event triggered reporting isin use
and the reporting criteriais fulfilled, the last measurement result filtered by the L3 filter shall be used asthe
value for reporting criteria evaluation and as the value of the reported result. This applies also for any additional
measurements that shall be reported as a consequence of the event;

D: ameasurement report information (message) sent on the radio or lub interface.

UE Measurements

For definitions of the measurements, see [6] and [11].

The impact of the introduction of E-DCH on the UE measurementsis FFS.

9.2.1 SFN-CFN observed time difference

This measure is mandatory for UE.

Measurement SFN-CFN observed time difference

Source L1 (UE)

Destination RRC (RNC) for handover

Reporting Trigger On-demand, Event-triggered

Description Time difference between the SFN of the target neighbouring cell and the CFN in the UE.

9.2.2 Observed time difference to GSM cell

This measure is mandatory for UE capable of handover to GSM.

Measurement Observed time difference to GSM cell

Source L1 (UE)

Destination RRC (RNC) for maintenance and handover to GSM
Reporting Trigger On-demand, Event-triggered

Description Time difference between a UTRA cell and a GSM cell.
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9.2.3 CPICH E¢/Ng

This measure is mandatory for UE with FDD mode capability.

Measurement CPICH Ec/No

Source L1(UE)

Destination RRC (UE, RNC)

Reporting Trigger Periodic, on demand and event triggered

Description The received energy per chip of the CPICH divided by the power density in the frequency
band.

9.24 Vod

9.2.5 CPICH RSCP

This measure is mandatory for UE with FDD mode capability.

Measurement CPICH RSCP

Source L1(UE)

Destination RRC (UE, RNC)

Reporting Trigger periodic or event triggered

Description Received signal code power of the CPICH.

9.2.6 P-CCPCH RSCP

This measure is mandatory for UE with TDD mode capability.

Measurement P-CCPCH RSCP

Source L1(UE)

Destination RRC (UE, RNC)

Reporting Trigger periodic or event triggered

Description Received signal code power of the P-CCPCH

9.2.7 Timeslot ISCP

This measure is mandatory for UE with TDD mode capability.

Measurement Timeslot ISCP

Source L1(UE)

Destination RRC (UE, RNC)

Reporting Trigger periodic or event triggered

Description Interference Signal Code Power is the interference on the received signal in a specified
timeslot.

9.2.8 Void

9.2.9 SIR

This measure is mandatory for UE with TDD mode capability.
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Measurement SIR

Source L1(UE)

Destination RRC (UE,RNC)

Reporting Trigger Periodic, once every power control cycle , event triggered
Description Signal to Interference Ratio

9.2.10 UTRA carrier RSSI

This measure is mandatory for UE.

Measurement UTRA carrier RSSI

Source L1(UE)

Destination RRC (RNC)

Reporting Trigger Periodic, event triggered, on demand

Description Received Signal Strength Indicator, the wideband received power within the relevant
channel bandwidth. For TDD this is measured in specified timeslots.

9.2.11 GSM carrier RSSI

This measure is mandatory for UE with GSM capability.

Measurement GSM carrier RSSI

Source L1(UE)

Destination RRC (RNC)

Reporting Trigger Periodic, event triggered, on demand

Description Received Signal Strength Indicator, the wide-band received power within the relevant
channel bandwidth. Details are specified in the GSM specification 05.08

9.2.12 Transport channel BLER

This measure is mandatory for UE.

Measurement [Transport channel BLER (BLock Error Rate)

Source L1(UE)

Destination RRC (RNC,UE)

Reporting Trigger Periodic, on demand

Description Estimation of the transport channel block error rate (BLER).

9.2.13 UE transmitted power

This measure is mandatory for UE.

Measurement UE transmitted power

Source L1(UE)

Destination RRC (UE,RNC)

Reporting Trigger On-demand, periodic, Event-triggered

Description Total transmitted power on one carrier. For TDD this is measured in specified timeslots.

9.2.14 UE Rx-Tx time difference

This measure is mandatory for UE with FDD mode capability.
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Measurement UE Rx-Tx time difference

Source L1 (UE)

Destination RRC (RNC)

Reporting Trigger On-demand, periodic, event-triggered

Description Time difference between the UE uplink DPCCH/DPDCH frame transmission and the first

detected path (in time) of the downlink DPCH or F-DPCH frame from the measured radio

link. Type 1 and Type 2 are defined.

9.2.15 SFN-SFN Observed time difference

This measure is mandatory for UE.

Measurement SFN-SFEN observed time difference

Source L1 (UE)

Destination RRC (RNC)

Reporting Trigger On-demand, Event-triggered

Description Time difference between a specific reference UTRA cell and a target UTRA cell. Type 1

and Type 2 are defined.

9.2.16 UE GPS Timing of Cell Frames for UE positioning

This measure is mandatory for UE that has the capability to measure GPS reference time.

Measurement UE GPS Timing of Cell Frames for UE positioning
Source L1 (UE)

Destination RRC (RNC-UE positioning)

Reporting Trigger On-demand, Event-triggered, Periodic

Description The timing between UTRA cell and GPS Time Of Week.

9.2.17 Timing Advance (Tapy) for 1.28 Mcps TDD

This measure is mandatory for 1.28 Mcps TDD UE.

Measurement Timing Advance (Tapov) for 1.28 Mcps TDD

Source L1 (UE)

Destination RRC (RNC)

Reporting Trigger On-demand, Event-triggered, Periodic

Description Difference between the uplink transmission of the UE and the downlink reception.

9.2.18 UE GPS code phase

This measure is mandatory for UE with UE-assisted GPS capability.

NOTE: The UE transmits the GPS code phase in the IE "Whole GPS Chips" and in the | E "Fractional GPS
Chips' defined in [13].

Measurement UE GPS code phase

Source L1 (UE)

Destination RRC (RNC)

Reporting Trigger On-demand, Event-triggered, Periodic

Description The whole and fractional phase of the spreading code of the GPS satellite signal.

9.3 UTRAN Measurements

The impact of the introduction of E-DCH on the UTRAN measurementsis FFS.
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9.3.1 Received total wide band power

Measurement Received total wide band power

Source L1 (Node B)

Destination RRC(RNC)

Reporting Trigger On-demand, Event-triggered, Periodic

Description The received wide band power including noise generated in the receiver, within the

bandwidth defined by the pulse shaping filter. For TDD mode, this is measured in
specified timeslots.

9.3.2 Transmitted carrier power

Measurement Transmitted carrier power

Source L1(Node B)

Destination RRC (RNC)

Reporting Trigger On-demand, periodic, Event-triggered

Description Transmitted carrier power is the ratio between the total transmitted power on one DL

carrier from one UTRAN access point, compared to the maximum power possible to use
on that DL carrier at this moment of time. For TDD mode, this is measured in specified
timeslots.

9.3.3  Transmitted code power

Measurement Transmitted code power

Source L1(Node B)

Destination RRC (RNC)

Reporting Trigger On-demand, periodic, Event-triggered

Description Transmitted Code Power is the transmitted power on one carrier, one scrambling and one
channelisation code. For TDD mode, this is measured in specified timeslots.

9.34 Void

9.3.5 Physical channel BER

Measurement Physical channel BER

Source L1(Node B)

Destination RRC (RNC)

Reporting Trigger On-demand, Event-triggered, periodic

Description The Physical channel BER is an estimation of the average bit error rate (BER) on the

DPCCH of a Radio Link Set.

This measurement applies to FDD mode only.

9.3.6  Transport channel BER

Measurement Transport channel BER

Source L1(Node B)

Destination RRC (RNC)

Reporting Trigger On-demand, Event-triggered, periodic

Description The transport channel BER is an estimation of the average bit error rate (BER) data part.
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9.3.7 RX timing deviation

Measurement RX timing deviation

Source L1 (Node B)

Destination RRC (RNC)

Reporting Trigger Periodic, event triggered

Description The difference of the time of arrival of the UL transmissions in relation to the arrival time of|

a signal with zero propagation delay. This measurement is applicable for TDD mode.

9.3.8 Timeslot ISCP

Measurement Timeslot ISCP

Source L1(Node B)

Destination RRC (RNC)

Reporting Trigger periodic or event triggered

Description Interference on Signal Code Power, is the interference on the received signal in a
specified timeslot. This measurement is applicable is applicable to TDD mode only.

9.3.9 RSCP

Measurement RSCP

Source L1(Node B)

Destination RRC (RNC)

Reporting Trigger periodic or event triggered

Description Received Signal Code Power is the received power on DPCH or PRACH, PUSCH or HS-
SICH. This measurement is applicable for TDD mode only.

9.3.10 Round Trip Time

Measurement Round Trip Time

Source L1(Node B or LMU)

Destination RRC (RNC-UE positioning)

Reporting Trigger on demand, event triggered

Description This is an estimate of the round trip time of signals between the Node B and the UE This
measurement is applicable for FDD mode only.

9.3.11 Void

9.3.12 Acknowledged PRACH preambles

Measurement Acknowledged PRACH preambles

Source L1(Node B)

Destination RRC (RNC)

Reporting Trigger Periodic, event triggered, On demand

Description This measurement indicates the number of positive acquisition indicators transmitted per access

frame on each AICH. This measurement is applicable for FDD mode only.
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9.3.13 Detected PCPCH access preambles

Measurement Detected PCPCH Access preambles

Source L1(Node B)

Destination RRC (RNC)

Reporting Trigger Periodic, event triggered, On demand

Description This measurement indicates the total number of detected access preambles per access frame on

the PCPCHs belonging to a CPCH set. This measurement is applicable for FDD mode only.

9.3.14 Acknowledged PCPCH access preambles

Measurement Acknowledged PCPCH access preambles

Source L1(Node B)

Destination RRC (RNC)

Reporting Trigger Periodic, event triggered, On demand

Description This measurement indicates the total number of acknowledged PCPCH access preambles per
access frame on the PCPCHSs. where an access frame consists of fifteen access slots from
access slot #0 to access slot #14. This measurement is applicable for FDD mode only.

9.3.15 SIR

Measurement SIR

Source L1(Node B)

Destination RRC (RNC)

Reporting Trigger Periodic, event triggered

Description Signal to Interference Ratio.

9.3.16 PRACH/PCPCH Propagation Delay

Measurement Propagation delay

Source L1( Node B)

Destination RRC (RNC)

Reporting Trigger Event triggered, periodic

Description The one-way propagation delay as measured during either PRACH or PCPCH access.
This measurement is applicable for FDD mode only.

9.3.17 UTRAN GPS Timing of Cell Frames for UE positioning

Measurement UTRAN GPS Timing of Cell Frames for UE positioning

Source L1 (LMU)

Destination RRC (RNC-UE positioning)

Reporting Trigger On-demand, Event-triggered, Periodic

Description This is the absolute time reference measurement in respect to GPS Time Of Week for the
transmission of a particular frame.

9.3.18 SIR ERROR

Measurement SIR ERROR
Source L1(Node B)
Destination RRC (RNC)
Reporting Trigger Periodic, event triggered
Description Signal to Interference Ratio Error
This measurement is applicable for FDD cells only.
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9.3.19 Received SYNC_UL Timing Deviation

Measurement Received SYNC_UL Timing Deviation

Source L1 (Node B)

Destination RRC (RNC)

Reporting Trigger Event triggered

Definition 'Received SYNC_UL Timing Deviation' is the time difference

UpPCHpos = UpPTSRxpam - UpPTSTs

Where

UpPTSkxpatn: time of the reception in the Node B of the SYNC_UL to be used in the uplink
synchronization process

UpPTSts: time instance two symbols prior to the end of the DwPCH according to the
Node B internal timing

9.3.20 Cell Sync Burst Timing

Measurement Cell Sync Burst Timing

Source L1(Node B)

Destination RRC (RNC)

Reporting Trigger Periodic, event triggered

Definition Cell sync burst timing is the time of start (defined by the first detected path in time) of the

cell sync burst of a neighbouring cell. Type 1 is used for the initial phase of Node B
synchronization. Type 2 is used for the steady-state phase of Node B synchronization.

9.3.21 Cell Sync Burst SIR

Measurement Cell Sync Burst SIR

Source L1(Node B)

Destination RRC (RNC)

Reporting Trigger Periodic, event triggered

Definition Signal to Interference Ratio for the cell sync burst, defined as: RSCP/Interference, where:

9.3.22 SFN-SFN Observed time difference

Measurement SFEN-SFN observed time difference

Source L1 (LMU)

Destination RRC (RNC-UE positioning)

Reporting Trigger On-demand, Periodic, On Modification

Description Measured time between reception of signal from a specific reference UTRA cell and from

a neighbour UTRA cell.

9.3.23 Angle of Arrival (AOA) for 1.28 Mcps TDD

Measurement IAngle of Arrival (AOA) for 1.28Mcps TDD

Source L1 (Node B)

Destination RRC (RNC)

Reporting Trigger Event-triggered, on-demand

Description IAOA defines the estimated angle of a user with respect to a reference direction. The

reference direction for this measurement shall be the North, positive in a counter-
clockwise direction.
The AOA is determined at the UTRAN access point antenna for an UL channel

corresponding to this UE.
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9.3.24 HS-SICH reception quality

Measurement HS-SICH reception quality

Source L1 (Node B)

Destination RRC (RNC)

Reporting Trigger On-demand, Event-triggered, Periodic

Description The HS-SICH reception quality is defined via the the number of expected HS-SICH

transmissions from a given UE and the number of unsuccessful HS-SICH receptions for
this same UE in the Node B. For 1.28 Mcps TDD, only measurements made on HS-SICH
transmissions that were transmitted using open loop power control are reported as part of
this measurement.

This measurement is applicable for TDD cells only.

9.3.25 Transmitted carrier power of all codes not used for HS-PDSCH or
HS-SCCH transmission

Measurement Transmitted carrier power of all codes not used for HS-PDSCH or HS-SCCH transmission
Source L1 (Node B)

Destination RRC (RNC)

Reporting Trigger On-demand, periodic, Event-triggered

Description Transmitted carrier power of all codes not used for HS-PDSCH or HS-SCCH transmission

is the ratio between the total transmitted power of all codes not used for HS-PDSCH or
HS-SCCH transmission on one DL carrier from one UTRAN access point, and the
maximum transmission power possible to use on that DL carrier at this moment of time.

For TDD mode, this is measured in specified timeslots.

9.3.26 UpPTS interference (1.28Mcps TDD)

Measurement UpPTS interference (1.28Mcps TDD)

Source L1 (Node B)

Destination RRC (RNC)

Reporting Trigger On-demand, periodic, Event-triggered

Description The level of interference in the UpPTS is the difference between the mean received

power in the UpPTS and the sum of the estimated mean power levels of all detected
UpPCH transmissions. In the case of antenna diversity, the linear average of the UpPTS
interference levels for each antenna branch shall be calculated. The reference point for
the UpPTS interference measurement shall be the Rx antenna connector.

9.3.27 DL Transmission Branch Load

Measurement DL Transmission Branch Load

Source L1(Node B)

Destination RRC (RNC)

Reporting Trigger On-demand, Event-triggered, Periodic

Description The 'DL transmission branch load' is the maximum of the transmission branch loads

calculated for each branch.

A ‘transmission branch load' is the ratio between the total transmitted power [W] on the
considered branch and the 'maximum DL branch capability’ on this branch.

The 'maximum DL branch capability' defines the maximum transmission power possible to
use on that branch.

The reference point for the transmission branch load measurement shall be the TX
antenna connector.
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10 Primitives of the physical layer

The Physical layer interacts with other entities asillustrated in figure 1. The interactions with the MAC layer and the
RRC layer are shown in terms of primitives where the primitives represent the logical exchange of information and
control between the physical layer and higher layers. They do not specify or constrain implementations. The (adjacent)
layers connect to each other through Service Access Points (SAPS). Primitives, therefore, are the conveyers of the
information exchange and control through SAPs.

Four types of primitives are used for the present document, as follows.
- REQUEST (REQ):
- Thistypeisused when ahigher layer is requesting a service from alower layer.
- INDICATION (IND):

- Thistypeisused by alower layer providing a service to notify its higher layer of activities concerning that
higher layer.

- RESPONSE (RESP):

- Thistypeisused by ahigher layer providing the indicated service to respond to its lower layer that the
activity has been completed.

- CONFIRM (CNF):

- Thistypeisused by alower layer providing the requested service to confirm to the higher layer that the
activity has been completed.

The primitives defined below are for local communications between MAC and L1, aswell asRRC and L1 in the same
protocol stack.

For the physical layer two sets of primitives are defined:
- Primitives between layer 1 and 2:
- PHY - Generic name - Type: Parameters.
- Primitives between layer 1 and the RRC entity:
- CPHY - Generic name - Type: Parameters.

NOTE: Thisisalogical description of the primitives and does not cover addressing aspects (e.g. Transport
Channel 1D, Physical Channel ID, start frame number or disconnect frame number).

10.1  Generic names of primitives between layers 1 and 2

The primitives between layer 1 and layer 2 are shown in table 7.
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Table 7: Primitives between layer 1 and 2

. Parameter
Generic Name REQ IND RESP CNF
PHY-Access Transport Format Not Defined Not Defined access information (1)
subset (1), ASC
selected for Transport
Block Set to be
transmitted (5)
PHY-Data TFI, E-TFI (8), TFI, E-TFI Not Defined Not Defined
Transport Block Set, (8)Transport Block
CFNcew, TTI within  [Set, CRC check result,
CFN (7), Paging |TD (4), HARQ process
Indicators (2), ASC ©)
selected for that
Transport Block Set
(3), HS-DSCH
information (6), E-
DCH information (8)
PHY-CPCH_Status Transport Format Not Defined Not Defined Transport Format
subset (1) subset (1)
PHY-Status HARQ status (7) Event value, HS- Not Defined Not Defined
DSCH Feedback
information (7)

NOTE (1): FDD only.
NOTE (2): PCH only

NOTE (3): 3.84 Mcps TDD RACH only

NOTE (4): optional, TDD only

NOTE (5): FDD and 1.28 Mcps TDD RACH only
NOTE (6): HS-DSCH only

NOTE (7): HS-DSCH and E-DCH only

NOTE (8): E-DCH only

10.1.1

PHY-Access-REQ

The PHY -Access-REQ primitive is used to request access to either aRACH or a CPCH transport channel from the
physical layer. A PHY -Access primitive is submitted once before the actual data for peer-to-peer communicationis
passed to the physical layer using the PHY -Data primitive. This primitiveisused in FDD and 1.28 Mcps TDD only.

Parameters:

- Transport Format subset.

- ASC selected for Transport Block Set to be transmitted (RACH only)

10.1.2 PHY-Access-CNF

The PHY -Access-CNF primitive is used to confirm that physical layer synchronisation has been established and that the
physical layer is ready for datatransmission using the PHY -Data primitive. This primitive isused in FDD and 1.28

Mcps TDD only.

Parameters:

- accessinformation.

10.1.3 PHY-Data-REQ

The PHY -Data primitives are used to request SDUs used for communications passed to and from the physical layer.
One PHY -Data primitive is submitted every Transmission Time Interval for each Transport Channel.

Parameters:

- TH;

- E-TFI (E-DCH only);
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- Transport Block Set;

- CENcgyy;

- TTI within CFN (HS-DSCH and E-DCH (2ms TT1) only);
- Page Indicators (PIs) (PCH only);

- HS-DSCH information (HS-DSCH information);

- E-DCH information (E-DCH information);

- ASC selected for that Transport Block Set (3.84 Mcps TDD RACH only).

10.1.4 PHY-Data-IND

The PHY -Data primitives are used to indicate SDUs used for Layer 2 passed to and from the physical layer. One PHY -
Data primitive is submitted every Transmission Time Interval for each Transport Channel.

Parameters:

- TH;

E-TH (E-DCH only);

- Transport Block Set;

- CRC check result;

- TD (RX Timing Deviation measurement) (optional, TDD only);
- Process|d (HS-DSCH and E-DCH only);

- Retransmission number (E-DCH only).

10.1.5 PHY-CPCH_Status-REQ

The PHY-CPCH_Status-REQ primitiveis used by MAC to request CPCH status information that is broadcast on
CSICH. The parameter Transport Format subset allows to restrict the CPCH status information request to alimited
number of CPCH channels of the given CPCH set. Thisprimitiveis used in FDD only.

Parameters:

- Transport Format subset.

10.1.6 PHY-CPCH_Status-CNF

The PHY-CPCH_Status-CNF primitive is used by L1 to indicate CPCH status information that is broadcast on CSICH.
Status information is represented in terms of a Transport format subset that is permitted to be employed by the UE. This
primitiveis used in FDD only.

Parameters:

- Transport Format subset

10.1.7 PHY-Status-IND

The PHY -Status-IND primitive can be used by the layer 1 to notify higher layers of an event that has occurred.
Parameters:
- Feedback information (HS-DSCH and E-DCH only);

- Event value
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- CPCH Emergency stop was completed;

- CPCH Start of Message Indicator was received,

- CPCH Start of Message Indicator was not received;
- L1 hardware failure has occurred.

- CPCH End of Transmission was received

10.2  Generic names of primitives between layers 1 and 3

The status primitives between layer 1 and 3 are shown in table 8.

Table 8: Status primitives between layer 1 and 3

. Parameter
Generic Name REQ IND RESP CNF

CPHY-Sync Not Defined CCTrCHID (1) Not Defined Not Defined
CPHY-Out-of-Sync Not Defined CCTrCHID (1) Not Defined Not Defined
CPHY-Measurement | transmission power measurement Not Defined Not Defined

threshold, parameters

measurement
parameters

CPHY-Error Not Defined error code Not Defined Not Defined
CPHY-CPCH-EOT Not Defined No Parameter (2) Not Defined Not Defined

NOTE (1): TDD only.
NOTE (2): FDD only

10.2.1 STATUS PRIMITIVES

10.2.1.1 CPHY-Sync-IND

This primitive isused for L1 to indicate to RRC that synchronisation of a certain physical channel has been done in the
receiver. In FDD synchronisation is based on reception of the DPCCH or F-DPCH, and in TDD synchronisation is
based on Specia Burst, TB reception, and DPCH burst quality estimation. For 3.84 Mcps TDD, when the UE isin
cell_DCH state but no DL DPCH is configured the primitive is based on the methods specified in [5].

Parameters:

- CCTICH ID (TDD only).

10.2.1.2 CPHY-Out-of-Sync-IND

Primitive sent from L1 to RRC indicating that synchronisation of a previously configured connection has been lost in
the receiver. In FDD synchronisation is based on reception of the DPCCH or F-DPCH, and in TDD synchronisation is
based on Special Burst, TB reception, and DPCH burst quality estimation. For 3.84 Mcps TDD, when the UE isin
cell_DCH state but no DL DPCH is configured the primitive is based on the methods specified in [5].

Parameters:

- CCTrCH ID (TDD only).

10.2.1.3 CPHY-Measurement-REQ
The Request primitive is used for RRC to configure L1 measurements.
Parameters:

- transmission power threshold;
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- refer to clause 9 for measurement parameters.

10.2.1.4 CPHY-Measurement-IND
The Indication primitive is used to report the measurement results.
Parameters:

- refer to clause 9 for measurement parameters.

10.2.1.5 CPHY-Error-IND

The CPHY -Error primitive is used to indicate to the management entity that an error has occurred as aresult of a
physical layer fault.

Parameters:

- error code.

10.2.1.6 CPHY-CPCH-EOT-IND

The CPHY -CPCH-EOT-IND primitiveis used by L1 to indicate RRC of an end of CPCH transmission event has
occurred. This primitiveis used in FDD only.

Parameters:

- No Parameter.

10.2.2 CONTROL PRIMITIVES

The control primitives between layer 1 and 3 are shown in table 9.

Table 9: Control primitives between layer 1 and 3

Generic Name Parameter
REQ IND RESP CNF
CPHY-TrCH-Config transport channel Not Defined Not Defined No Parameter
description
CPHY-TrCH-Release No Parameter Not Defined Not Defined No Parameter
CPHY-RL-Setup physical channel Not Defined Not Defined No Parameter
description
CPHY-RL-Release No Parameter Not Defined Not Defined No Parameter
CPHY-RL-Modify physical channel Not Defined Not Defined No Parameter
description
CPHY-Commit activation time Not Defined Not Defined Not Defined
CPHY-CPCH-Estop No Parameter (1) No Parameter (1) No Parameter (1) No Parameter (1)
CPHY-Out-of-Sync- | Out of Sync detection Not Defined Not Defined No Parameter
Config parameters
CPHY-MBMS-Config MBMS information Not Defined Not Defined No Parameter

NOTE (1): FDD only.

10.2.2.1 CPHY-TrCH-Config-REQ

This primitive is used for setting up and configuring a transport channel, and also to modify an existing transport
channel.

Parameters:

- transport channel description.
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10.2.2.2 CPHY-TrCH-Config-CNF

This primitive is used for confirming the setting up and configuring a transport channel, and also modifying an existing
transport channel.

Parameters:

- No Parameter.

10.2.2.3 CPHY-TrCH-Release-REQ
This primitive is used for releasing a transport channel.
Parameters:

- No Parameter.

10.2.2.4 CPHY-TrCH-Release-CNF
This primitive is used for confirming the releasing a transport channel.
Parameters:

- No Parameter.

10.2.2.5 CPHY-RL-Setup-REQ
The Request primitive is sent from RRC to L1 for establishment of a Radio link to a certain UE.
Parameters:

- physical channel description.

10.2.2.6 CPHY-RL-Setup-CNF

The Confirm primitiveis returned from L1 to RRC when the Radio link is established. In case L1 is unable to execute
the request, thisisindicated in the confirm primitive.

Parameters:

- No Parameter.

10.2.2.7 CPHY-RL-Release-REQ
The Request primitive is sent from RRC to L1 for release of aRadio link to acertain UE.
Parameters:

- No Parameter.

10.2.2.8 CPHY-RL-Release-CNF
The Confirm primitiveis returned from L1 to RRC when the radio link is released.
Parameters:

- No Parameter.

10.2.2.9 CPHY- RL-Modify-REQ
The Request primitive is sent from RRC to L1 for modification of a Radio link to a certain UE.

Parameters:
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- physical channel description.

10.2.2.10  CPHY-RL-Modify-CNF

The Confirm primitive is returned from L1 to RRC when the radio link is modified. In case L1 is unable to execute the
request, thisis indicated in the confirm primitive.

Parameters:

- No Parameter.

10.2.2.11 CPHY-Commit-REQ
This primitive is sent from RRC to L1 to synchronise UE and NW for the physical channel modification.
Parameters:

- activation time.

10.2.2.12 CPHY-CPCH-Estop-IND

The CPHY -CPCH-Estop-IND primitiveis used by L1 to notify RRC of a CPCH emergency stop message has been
received. This primitiveisused in FDD only.

Parameters:

- No Parameter.

10.2.2.13  CPHY-CPCH-Estop-RESP

This primitive is sent from UE RRC to L1 for emergency stop of the CPCH transmission. After receiving this primitive,
UE L1 stopping its transmission on the related CPCH. This primitiveis used in FDD only.

Parameters:

- No Parameter.

10.2.2.14  CPHY-CPCH-Estop-REQ

This primitive is sent from RRC to L1 for CPCH Emergency Stop. This primitive is sent for triggering of a CPCH
emergency stop. After receiving this primitive, Node B L1 sends CPCH Estop Command to UE. This CPCH Estop
Command isall 1 bits pattern in the CCC field of DL DPCCH for CPCH. This primitiveisused in FDD only.

Parameters:

- No Parameter.

10.2.2.15 CPHY-CPCH-Estop-CNF

This primitive is sent from Node B L1 to RRC for confirming the emergency stop of the CPCH. This primitiveis used
in FDD only.

Parameters:

- No Parameter.

10.2.2.16  CPHY-Out-of-Sync-Config-REQ

This primitive is sent from RRC to Node B L1 to reconfigure the parameters to detect "in sync" and "out of sync"
conditions of uplink physical channel transmission.

Parameters:
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- Out of Sync detection parameters

10.2.2.17  CPHY-Out-of-Sync-Config-CNF

This primitive is sent from Node B L1 to RRC for confirming the Reconfiguration of the Out-of-Sync parameters on
NodeB L1.

Parameters:

- No Parameter.

10.2.2.18 CPHY-MBMS-Config-REQ
This primitive is sent from UE RRC to L1 for the configuration of the MBMS information.
Parameters:

-  MBMSinformation.

10.2.2.19 CPHY-MBMS-Config-CNF
This primitive is used to confirm the configuration of the MBMS information.
Parameters:

- No Parameter.

10.3 Parameter definition

10.3.1 Error code

- Hardware failure.

10.3.2 Event value
- Maximum transmission power has been reached.
- Allowable transmission power has been reached.
- Average transmission power is below allowable transmission power.
- Maximum number of retransmissions has been reached.
- Lossof DL DPCCH.
- Completion of CPCH Emergency stop.
- CPCH Start of Message Indicator was received.
- CPCH Start of Message Indicator was not received.
- Maximum number of framesfor CPCH transmission has been reached.

- End of Frame for CPCH transmission has been received.

10.3.3 Access Information

- Ready for RACH data transmission (in case of FDD mode: when Ack on AICH has been received, in case of
1.28 Mcps TDD: when Ack on FPACH has been received);
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- timeout, no response on AICH (FDD only) or AP-AICH (FDD only) or FPACH (1.28 Mcps TDD only) has been
received while maximum number of access preamble transmissions (FDD only) /synchronisation attempts (1.28
Mcps TDD only) has been performed.

The following values of this parameter apply to FDD only:
- NACK on AICH or AP-AICH has been received,
- ready for CPCH data transmission (CD or CD/CA information received on CD/CA-ICH);
- mismatch of CD/CA-ICH signatures,

- no response on CD/CA-ICH received;

timeout, no CD/CA-ICH received.

10.3.4 Transport Format Subset

- A subset of the Transport Format set of a Transport Channel.
10.3.5 Physical channel description

10.3.5.1 Primary SCH

- Txdiversity mode.

10.3.5.2 Secondary SCH

- Txdiversity mode.

10.3.5.3 Primary CCPCH
- Frequency info.
- DL scrambling code.
- Txdiversity mode.
- Timeslot (TDD only).
- Bursttype (3.84 Mcps TDD only).
- Offset (TDD only).
- Repetition period (TDD only).
- Repetition length (TDD only).

10.3.5.4 Secondary CCPCH
- DL scrambling code.
- Channelisation code.
- Txdiversity mode.
- Timeslot (TDD only).
- Bursttype (3.84 Mcps TDD only).
- Midamble shift (TDD only).
- Offset (TDD only).
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- Repetition period (TDD only).

- Repetition length (TDD only).

- TFCI presence (TDD only).

- MCCH madification period (only SS-CCPCH carrying MCCH).

- MCCH repetition period (only SS-CCPCH carrying MCCH).

- MCCH accessinfo period (only S-CCPCH carrying MCCH).

- MSCH scheduling period/offset (only S-CCPCH carrying M SCH).

10.3.5.5 PRACH

- Access Sot (FDD only).

- Preamble scrambling code (FDD only).

- Available preamble signatures (FDD only).

- Spreading factor for data part.

- Power control info:
- UL target SIR;
- primary CCPCH DL TX Power;
- UL interference;
- power offset (Power ramping) (FDD only).

- Access Service Class Information (PRACH Partitioning):
- Available signatures for each ASC (FDD only).
- Available Channelisation codes for each ASC (TDD only).
- Available Subchannels for each ASC.

- AICH transmission timing parameter (FDD only).

- Timeslots (TDD only).

- Available Channelisation Codes (TDD only)

- Spreading Factor (TDD only).

- Midamble Type (TDD only).

10.3.5.6 Uplink DPDCH+DPCCH
- UL scrambling code.
- DPCCH dot structure (Npiior, Ntec, Nreci, Negi).

- Transmission Time offset value.

10.3.5.7 Uplink DPCH
- Timing Advance (TDD only).

- DPCH channelisation code (TDD only).

- Burst Type (3.84 Mcps TDD only).

3GPP



56

DPCH midamble shift (TDD only).
Timedlot (TDD only).

Offset (TDD only).

Repetition Period (TDD only).
Repetition length (TDD only).

TFCI presence (TDD only).

10.3.5.8 Downlink DPCH

Transmission Time offset value.

DL scrambling code:

- DL Channelisation code.

Tx diversity mode:

- FB mode (FDD only).

Slot structure (Ngiiot, Ntrc, Ntrci, Nesi, s Noaat, Naazz) (FDD only).
Special slot structure only for CPCH (Ngiio, Ntec, Nrteci, Nece) (FDD only)
Burst Type (3.84 Mcps TDD only).

DPCH midamble shift (TDD only).

Timeslot (TDD only).

Offset (TDD only).

Repetition period (TDD only).

Repetition length (TDD only).

TFCI presence (TDD only).

10.3.5.8a  F-DPCH (FDD only)

Transmission Time offset value.
DL scrambling code:

- DL Channelisation code.

10.3.5.9 PCPCH (Physical Common Packet Channel)

CPCH Set ID to which this PCPCH belongs.

Parameters related to the AP preamble:

- Access Preamble (AP) scrambling code;

- available AP signatures/subchannels for access request;
Parameters related to the CD preamble:

- CD preamble scrambling code;

- available CD signatures/subchannels;

Parameters related to PCPCH message part:
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- PCPCH scrambling code;
- PCPCH Channelisation code;

- datarate (spreading factor);

N_frames_max: Maximum length of CPCH message in radio frames.

10.3.5.10 PICH
- Scrambling code.
- Channelisation code.
- Timedlot (TDD only).
- Burst Type (3.84 Mcps TDD only).
- Midamble shift (TDD only).
- Offset (TDD only).
- Repetition period (TDD only).
- Repetition length (TDD only).

10.3.5.11 AICH
- Scrambling code.
- Channelisation code.
- Txdiversity mode.

NOTE: The vaue for the parameters needs to be consistent with the corresponding PRACH.

10.3.5.12 AP-AICH
- CPCH Set ID.
- Scrambling code.
- Channelisation code.

- Txdiversity mode.

10.3.5.13 CD-ICH
- CPCH SetID.
- Scrambling code.
- Channelisation code.
- Txdiversity mode.

NOTE: Thisphysical channel is used in conjunction with PCPCH when UE Channel Selection is active.

10.3.5.14 CD/CA-ICH
- CPCH Set ID.
- Scrambling code.

- Channelisation code.
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- Txdiversity mode.

NOTE: Thisphysical channel is used in conjunction with PCPCH when Channel Assignment is active.

10.3.5.15 CSICH
- CPCH SetID.
- Scrambling code.
- Channelisation code.
- Txdiversity mode.
NOTE: The valuesfor the parameters need to be consistent with the AP-AICH that is time-multiplexed with this
CSICH.

‘ 10.3.5.16 PDSCH_(TDD only)
- Scrambling code.
- Channelisation code.
- Txdiversity mode:

‘ —FB-mode{FDDB-only)-
- DL channelisation code (TDD only).
- Burst Type (3.84 Mcps TDD only).
- PDSCH Midamble shift (TDD only).
- Timeslot (TDD only).
- Offset (TDD only).
- Repetition period (TDD only).
- Repetition length (TDD only).
- TFCI presence (TDD only).

10.3.5.17 PUSCH
- PUSCH channelisation code.
- Burst Type (3.84 Mcps TDD only).
- PUSCH midamble shift (TDD only).
- Timedlot (TDD only).
- Offset (TDD only).
- Repetition period (TDD only).
- Repetition length (TDD only).
- TFCI presence (TDD only).

- Timing Advance (TDD only).

10.3.5.18 DwPCH (1.28 Mcps TDD only)

- Txdiversity mode.
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- SYNC DL codelD.

10.3.5.19  UpPCH (1.28 Mcps TDD only)
- SYNC_UL codeID.

10.3.5.20 FPACH (1.28 Mcps TDD only)
- Scrambling code
- Channelisation code
- Timedot
- Midamble shift

- Txdiversity mode.

10.3.5.21 PNBSCH (Physical Node B Synchronisation channel)
- Node B - Node B over the air communication.
- Onlyfor TDD cdlls.
- Repetition period.

- Concatenated periodically Extended Complementary sequences.

10.3.5.22 HS-SCCH
- Scrambling code.
- Channelisation code.
- Timedlot (TDD only).
- Bursttype (3.84 Mcps TDD only).

10.3.5.23 HS-SICH (TDD only)
- Channelisation code.
- Burst Type1(3.84 Mcps TDD only).
- Midamble shift.
- Timedot.

10.3.5.24 E-AGCH (FDD only)
- Scrambling code.
- Channelisation code.
- Txdiversity mode (FFS).

- Transmission Time offset value (FFS— It is FFS whether timing of E-AGCH isidentical to other common
channels physical channels such as SCCPCH. Decision may be dependent on UE processing time).

10.3.5.25 E-DPCCH (FDD only)

- No parameter.
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10.3.5.26  E-DPDCH (FDD only)

- No parameter.

10.3.5.27 E-HICH (FDD only)
- Scrambling code.
- Channelisation code.
- Hadamard sequence

- Transmission Time offset value (FFS —transmission time offset may be UE specific if slot alignment rather than
sub-frame alignment is agreed).

- 1 or Q mapping (if BPSK modulation applies) (FFS)

10.3.5.28 E-RGCH (FDD only)
- Scrambling code.
- Channelisation code.
- Hadamard sequence.

- Transmission Time offset value (FFS —transmission time offset may be UE specific if slot alignment rather than
sub-frame alignment is agreed).

- 1 or Q mapping (if BPSK modulation applies) (FFS).

10.3.5.28 MICH
- Scrambling code.
- Channelisation code.
- Timeslot (TDD only).
- Burst Type (3.84 Mcps TDD only).
- Midamble shift (TDD only).
- Offset (TDD only).
- Repetition period (TDD only).
- Repetition length (TDD only).

10.3.6 Feedback information
- Quadlity indication (HS-DSCH and E-DCH only FFS).
-  HARQ Status (HS-DSCH and E-DCH only).

Additional content of the Feedback information for the E-DCH is FFS.

10.3.7 HARQ process

- Process|d.

10.3.8 HS-DSCH information

- Modulation scheme.

3GPP



61

Channelisation code.

Timedlot (TDD only).

Redundancy version/Constellation.
Process Id.

HS-SCCH Cyclic Sequence Number (HCSN) for TDD.

10.3.9 HARQ status

HARQ acknowledgement (acknowledgement or negative acknowledgement).

10.3.10 E-DCH information

Number of allowed redundancy versions.
Maximum number of transmissions

New transmission indication

Process Id.

Power offset

10.3.11 MBMS information

MBMS L1 combining schedule.

MBMS service transmission schedule.
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DTCH (/ PCCH): MAC-D-Data-REQ
[Data]
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[Data]
Schedule_ D_SCH
transmission
DSCH: MRHY-Data-REQ
[Data, TFI2]
DCH: MRHY-Data-REQ
[Data2, TFI1]
(PDSCH)
[Data]
(DPCH)
a2, TrCIfdIdL), TRCITeld)]
DSCH: MPHY-Data-IND
h [Data, TFI2]
' MAC-C/SH-Data-IND
[Data]
MAC-D-Data-IND
[Data]
DTCH (/ DCCH): DOH: Data ACK ‘
|| || || ] || || ||







Uu lub
UE-RLC || UEMACD | [ UEmaccisH | | UE-L1 \ \

NodeB-L1 | | RNC-MAC-C/SH

DTCH (/ DCCH): MAC
<«

Schedule DSCH

transmission,
TFI2 defines TF for
DSCH

[TFCI(field

 DSCH: MPHY-Data-REQ
h [Data]
P DCH
hl
P DCH
bl

< (PD$CH)

[Data]
< (DACH)
[DataZ, TFCI]

P DSCH: MPHY-Data-IND|
bl

[Data, TFI2]
MAC-C/SH-Data-IND
-l

hl

[Data]
MAC-D-Data-IND

[Data]

DTCH (/ DCCH): D¢H: Data ACK
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Data transmission

6.3.1 VoidA
Uu lub lur
UE-RLC | | uewmacD | | UEMACCISH | | UE-LL | | NodeB-L1 | | CRNC-MACCISH | | SRNCMACD | | SRNCRLC
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4 UE radio access capability parameters

In the following the UE radio capability parameters are defined. When using the RRC configuration parameters,
UTRAN needs to respect the UE capahilities. Only parameters for which there is aneed to set different values for
different UEs are considered as UE capability parameters. Therefore, the capabilities that are the same for al UEs,
including baseline capabilities, are not listed here.

UTRAN needs to respect the UE capabilities when configuring the RBs. Actionsin the UE when capabilitiesarein
conflict with a UTRAN request are specified in RRC.

4.1 PDCP parameters

Support for RFC 2507

This parameter defines whether the UE supports header compression according to RFC 2507 as defined in [1] or not.

Support for RFC 3095

This parameter defines whether the UE supports header compression according to RFC 3095 as defined in [1] or not.

Support for RFC 3095 context relocation

This parameter defines whether the UE supports RFC 3095 context relocation as defined in [1] or not.

Support for loss-less SRNS relocation

Defines whether the UE supports loss-less SRNS relocation as defined in [1] or not.

Support for lossless DL RLC PDU size change
Defines whether the UE supports lossless DL RLC PDU size change as defined in [1] or not.

Maximum header compression context space

This parameter is only applicable if the UE supports header compression according to RFC 2507. It is defined as the
maximum header compression context size supported by the UE for all RFC 2507 protocol entities for all RBs. UTRAN
controls that the UE capability can be fulfilled through the following parameters:

1. MAX_HEADER,
2. TCP_SPACE;
3. NON_TCP_SPACE;
The context space for a single RFC 2507 protocol entity calculates from:
(2* (TCP_SPACE + 1 + NON_ TCP_SPACE + 1) * MAX_HEADER).
The following criterion must be fulfilled in the configuration:

Maximum header compression context space = sum of context spaces for all RFC 2507 protocol entities for all RBs.

Maximum number of ROHC context sessions

This parameter is only applicable if the UE supports header compression according to RFC3095. It is defined asthe
maximum number of header compression context sessions supported by the UE.
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Support for Reverse Decompression

This parameter determines whether reverse decompression is supported or not and the maximum number of packets that
can be reverse decompressed by the decompressor in the UE.

4.2 Void

4.3 RLC and MAC-hs parameters

Total RLC AM and MAC-hs buffer size

When HS-DSCH is not configured this is defined as the maximum total buffer size across all RLC AM entities
supported by the UE. When HS-DSCH is configured thisis defined as the maximum total buffer size across all MAC-hs
reordering entities and all RLC AM entities supported by the UE. The memory signalled in this capability can be
dynamically shared by RLC AM entities and MAC-hs reordering entities at any time. UTRAN controls that the UE
capability can be fulfilled through the following parameters:

1. Thenumber of RLC AM entities configured (no explicit RRC parameter);
2. UL PDU size,

3. DL PDU size;

4. Transmission window size (in number of PDUS);

5. Receiving window size (in number of PDUSs);

The following criterion must be fulfilled in the configuration at all times:

#RLC _AM_entities

x Transm ission_window _ sizei . (UL_AMD _ PDU_ sizei - AMD _ Header _ size ) +
i=1
#RLC_AM _ entities
Receiving _ window  _ sizei . (DL_AMD _ PDU_ :;izei - AMD _ Header _ size) +
i=1
< Total _ buffer _ size

In order to evaluate memory consumption in the UE, it shall be assumed that a stored MAC-hs PDU of N bitsrequiresa
memory equal to (N — 10) bits.

The UE shall only consider itself in a memory shortage situation as defined in [9] [10] when the amount of stored AM
RLC PDUs and MAC-hs PDUs exceeds its capability.

Maximum number of AM entities

Thisis defined as the maximum number of RLC AM entities supported by the UE.

Maximum RLC AM Window Size

Thisis defined as the maximum transmission and receiving window size of RLC AM entities supported by the UE.

4.4 Void
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4.5 PHY parameters

45.1  Transport channel parameters in downlink

Maximum sum of number of bits of all transport blocks being received at an arbitrary time instant

NOTE 1: "Being received" refersto all bitsin the active TFC within the TFCS over all simultaneous transport
channels received by the UE. "Arbitrary time instant" means that the time instant corresponding to the
highest sum of number of bitsis relevant. This note also appliesto similar parameter definitions below.

This parameter is defined as.
2(N)

where N; is defined as the number of bitsin transport block #i, and the sum is over all transport blocks being received at
an arbitrary time instant. All transport blocks that are to be simultaneously received by the UE on DCH, FACH, PCH
and DSCH transport channels are included in the parameter.

NOTE 2: A UE does not need to support a TFC within the TFCS for which the sum of Number of Transport Blocks
* Transport Block size over al simultaneous transport channelsis larger than what the UE capability
indicates.

This UE capability also limits the maximum number of bits before de-rate-matching as follows: The maximum number
of bits before de-rate matching being received at an arbitrary time instant (DPCH, PDSCH, S-CCPCH) shall be less or
equal to 6.6 times the Maximum sum of number of bits of al transport blocks being received at an arbitrary time
instant.

Maximum sum of number of bits of all convolutionally coded transport blocks being received at an arbitrary
time instant.

This parameter is defined similar to the parameter above, but the sum includes only transport blocks that are to be
convolutionally coded.

Maximum sum of number of bits of all turbo coded transport blocks being received at an arbitrary time
instant.

This parameter is defined similar to the parameter above, but the sum includes only transport blocks that are to be turbo
coded.

Maximum number of simultaneous transport channels

Thisis defined as the maximum number of downlink Transport Channels that the UE is capable to process
simultaneously, not taking into account the rate of each Transport Channel.

NOTE: The number of simultaneous transport channels affects how the total memory space and processing
capacity can be shared among the transport channels. A UE does not need to support more simultaneous
transport channel s than the UE capability allows for.

Maximum number of simultaneous CCTrCH

Thisis defined as the maximum number of downlink CCTrCH that the UE is capable to process simultaneously.
CCTrCH should be interpreted as consisting of DCH, FACH or DSCH.

Maximum total number of transport blocks received within TTls that end within the same 10 ms interval

All transport blocks that are to be simultaneously received by the UE on DCH, FACH, PCH and DSCH transport
channels are included in the parameter.
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NOTE: Relatesto processing requirements for CRC in downlink. A UE does not need to support a TFC within
the TFCS for which the sum of Number of Transport Blocks is larger than what the UE capability
indicates. In the case of several CCTrCHSs, the combination of the TFCs within the respective TFCSs for
simultaneous TTIs at an arbitrary time instant shall not exceed this parameter.

Maximum number of TFC

Defines the maximum number of transport format combinations the UE can store, where all transport format
combinations for al downlink transport format combination sets are counted. Different channelisation code mapping
shall be counted as separate TFC in case of DSCH.

Maximum number of TF

The maximum total number of downlink transport formats the UE can store, where all transport formats for all
downlink transport channels are counted.

Support for turbo decoding

Defines whether turbo decoding is supported or not.

Maximum number of bits of an HS-DSCH transport block received within an HS-DSCH TTI

Defines the maximum number of bits of an HS-DSCH transport block received within an HS-DSCH TTI the UE is
capable of receiving withinaHS-DSCH TTI.

4.5.2  Transport channel parameters in uplink

Maximum sum of number of bits of all transport blocks being transmitted at an arbitrary time instant

NOTE 1: "Being transmitted” refersto all bits in the active TFC within the TFCS over all simultaneous transport
channels transmitted by the UE. "Arbitrary time instant” means that the time instant corresponding to the
highest sum of number of bitsis relevant. This note also appliesto similar parameter definitions below.

This parameter is defined as:
2(N))

where N; is defined as the number of bitsin transport block #i, and the sum is over al transport blocks being transmitted
at an arbitrary time instant.

NOTE 2: This parameter isrelated to memory requirements for uplink data received from MAC before it can be
transmitted over the radio interface. As shown in Figure 4.1 the worst case occurs for the maximum TTI.
A UE does not need to support a TFC within the TFCS for which the sum of Number of Transport Blocks
* Transport Block size over all simultaneous transport channelsis larger than what the UE capability
indicates.

Maximum sum of number of bits of all convolutionally coded transport blocks being transmitted at an arbitrary
time instant

This parameter is defined similar to the parameter above, but the sum includes only transport blocks that are to be
convolutionally coded.

Maximum sum of number of bits of all turbo coded transport blocks being transmitted at an arbitrary time
instant

This parameter is defined similar to the parameter above, but the sum includes only transport blocks that are to be turbo
coded.
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Maximum number of simultaneous transport channels

Thisis defined as the maximum number of uplink transport channels that the UE is capable to process simultaneously,
not taking into account the rate of each transport channel.

NOTE: A UE does not need to support a TFC within the TFCS for which the sum of Number of Transport Blocks
* Transport Block size over all simultaneous transport channelsis larger than what the UE capability
indicates.
Maximum number of simultaneous CCTrCH

This parameter is applicable for TDD only. For FDD thereis always only one CCTrCH at atime. The parameter is
defined as the maximum number of uplink CCTrCH that the UE is capable to process simultaneously.

Maximum total number of transport blocks transmitted within TTls that start at the same time

Defines the maximum number of transport blocks that the UE is capable to transmit within TTIs that start at the same
time. An example is shown in figure 4.1.

NOTE: Relatesto processing requirements for CRC in uplink.

Maximum number of TFC

Defines the maximum number of transport format combinations the UE can store, where all transport format
combinations for all uplink transport format combination sets are counted.

Maximum number of TF

The maximum total number of uplink transport formats the UE can store, where all transport formats for al uplink
transport channels are counted.

Support for turbo encoding

Defines whether turbo encoding is supported or not.

Maximum sum of
number of bits of all
transport blocks being
transmitted at an
arbitrary time instant
(example: starting at the

sametime)
TrBIk
Maximum TrBlk
number of TrCH 4
simultaneous TrBlk
transport TrBlk
channels
TrBlk TrBlk
TrBIk TrBIk
TrCH 3
TrBIk TrBIk
TrBIk TrBIk
Maximum total TrBIk TrBlk TrBlk
number of TrBIk TrBlk TrBlk
transport blocks
transmitted within
TTlsthat start at TrBlk TrBlk TrBlk TrBIk
the sametime TrBlk TrBlk || TrBIk TrBlk || TrBIk | [ TrBIK
TrBlk TrBIk TBlk | [ TrBlk || TrBlk TrBlk TrBlk
: : : : : : >
20ms 40ms 60ms 80ms

Figure 4.1: UE transport channel processing limitations in uplink
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4.5.3 FDD Physical channel parameters in downlink

Maximum number of DPCH/PBSCH codes to be simultaneously received

Defines the number of codes the UE is capable of receiving in parallel. For DPCH in soft/softer handover, each DPCH
isonly calculated once in this capability. The capability does not include codes used for S-CCPCH.

Maximum number of physical channel bits received in any 10 ms interval (DPCH, PBSCH,-S-CCPCH)

Defines the number of physical channel bitsthe UE is capable of receiving. For DPCH in soft/softer handover, each
DPCH isonly calculated oncein this capability.

The number of DPCH channel bits indicates the capability of the UE when operating in non-compressed mode.

The parameter al so indicates the capability of the UE to support compressed mode by spreading factor reduction as
follows. The UE shall:

- for parameter values up to and including 9600 bits:

- support compressed mode by spreading factor reduction when operating at any value up to the reported
capability.

- for parameter values greater than 9600 hits:
- support compressed mode by spreading factor reduction when operating at any value up to the greater of:
- half the reported capability; or
- 9600hits.
NOTE: Compressed mode by spreading factor reduction is not applicable when operating at spreading factor 4.

Support for SF 512
Defines whether the UE supports spreading factor 512 in downlink or not.

Suppertet-PbSCH
Deftreswhetherthe- UEsuppertsPBSEH-ornet:
Support of HS-PDSCH

Defines whether the UE supports HS-PDSCH or not.

Simultaneous reception of SCCPCH and DPCH

Defines whether the UE supports simultaneous reception of SCCPCH and DPCH or not.

NOTE:  Simultaneous reception of SCCPCH and DPCH, i.e. simultaneous reception of FACH and DCH is
required for e.g. DRAC procedure
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Simultaneous reception of SCCPCH, DPCH and HS-PDSCH

Defines whether the UE supports simultaneous reception of SCCPCH, DPCH and HS-PDSCH or not. The HS-PDSCH
part of this capability isonly relevant if the UE supports HS-PDSCH, as covered by the capability " Support of HS-
PDSCH".

NOTE: Simultaneous reception of SCCPCH, DPCH and HS-PDSCH, i.e. simultaneous reception of FACH, DCH
and HS-PDSCH isrequired for e.g. simultaneous use of HS-PDSCH and the DRAC procedure.

Maximum number of simultaneous S-CCPCH radio links

Defines the maximum number of radio links on which the UE is capable of receiving SS-CCPCH simultaneously.

Support of dedicated pilots for channel estimation

Defines whether the UE supports dedicated pilots for channel estimation or not.

Support of dedicated pilots for channel estimation of HS-DSCH
Defines whether the UE supports dedicated pilots for channel estimation of HS-PDSCH and HS-SCCH or not.

Maximum number of HS-DSCH codes received

Defines the maximum number of HS-DSCH codes the UE is capable of receiving.

Total number of soft channel bits in HS-DSCH

Defines the maximum number of soft channel bits over all HARQ processes. When explicit signalling is used, UTRAN
configures Process Memory Size for each HARQ process so that the following criterion must be fulfilled in the
configuration:

Total number of soft channel bitsin HS-DSCH = sum of Process Memory Size of all the HARQ processes.

Minimum inter-TTI interval in HS-DSCH

Defines the distance from the beginning of a TTI to the beginning of the next TTI that can be assigned to the UE.

45.4 FDD physical channel parameters in uplink

Maximum number of DPDCH bits per 10 ms
Defines the maximum number of the DPDCH bits the UE is capable to transmit per 10 ms.

If the reported capahility is lower than 9600, the number of DPDCH channel bits indicates the capability of the UE
when operating in non-compressed mode; if the reported capability is equal to or greater than 9600 it indicates the
maximum capability of the UE considering both compressed and non compressed mode operation.

NOTE 1: This capability combines the 'Max number of DPDCH' and 'Minimum SF' capabilities into one capability.
Note that no flexibility islost due to this, as multiple DPDCH is only used for SF = 4, i.e. when the
number of DPDCH bits exceed a certain value.

NOTE 2: Compressed mode by spreading factor reduction is not applicable when operating at spreading factor 4.

Support of PCPCH
Defines whether the UE supports PCPCH or not.
NOTE 3: When CPCH is supported, then simultaneous DPCCH & SCCPCH reception is needed.
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455  TDD physical channel parameters in downlink

4551 3.84 Mcps TDD physical channel parameters in downlink

Maximum number of timeslots per frame

Defines the maximum number of timedots per frame that the UE can receive.

Maximum number of physical channels per frame

This parameter defines how many physical channels can be received during one frame. The distribution of the received
physical channels on the received timeslots can be arbitrary.

Minimum SF

Defines the minimum SF supported by the UE.

Support of PDSCH
Defines whether PDSCH is supported or not.

Support of HS-PDSCH
Defines whether the UE supports HS-PDSCH or not.

Maximum number of physical channels per timeslot

This parameter defines how many physical channels can be received within one timedlot.

Maximum number of HS-DSCH codes per timeslot

Thisis the maximum number of channelisation codes that can be used for the HS-DSCH in a given downlink timeslot.
Where the parameter "Maximum number of physical channels per timeslot" islarger than "Maximum number of HS-
DSCH codes per timeslot”, thisindicates that the UE is able to receive HS-SCCH or associated DPCH transmissionsin
the same timeslot as HS-PDSCHs, even if the maximum HS-DSCH code allocation for that slot is being used.

Maximum number of HS-DSCH timeslots per TTI

Thisis the maximum number of timeslotsin a given 10 ms frame that can be used for HS-DSCH transmissions.

Maximum number of bits of an HS-DSCH transport block received within an HS-DSCH TTI

Defines maximum number of bits of an HS-DSCH transport block received within an HS-DSCH TTI the UE is capable
of receiving withinan HS-DSCH TTI.

Total number of soft channel bits

Defines the maximum number of soft channel bits over all HARQ processes.

455.2 1.28 Mcps TDD physical channel parameters in downlink

Maximum number of timeslots per subframe

Defines the maximum number of timeslots per subframe that the UE can receive.

Maximum number of physical channels per subframe

This parameter defines how many physical channels can be received during one subframe. The distribution of the
received physical channels on the received timeslots can be arbitrary.
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Minimum SF

Defines the minimum SF supported by the UE.

Support of PDSCH

Defines whether PDSCH is supported or not.

Support of HS-PDSCH
Defines whether the UE supports HS-PDSCH or not.

Maximum number of physical channels per timeslot

This parameter defines how many physical channels can be received within one timedlot.

Support of 8PSK

Defines whether 8PSK modulation is supported or not.

Maximum number of HS-DSCH codes per timeslot

Thisis the maximum number of channelisation codes that can be used for the HS-DSCH in a given downlink timeslot.
Where the parameter "Maximum number of physical channels per timeslot" islarger than "Maximum number of HS-
DSCH codes per timeslot”, thisindicates that the UE is able to receive HS-SCCH or associated DPCH transmissionsin
the same timeslot as HS-PDSCHs, even if the maximum HS-DSCH code allocation for that slot is being used.

Maximum number of HS-DSCH timeslots per TTI

Thisisthe maximum number of timeslotsin a given 5 ms subframe that can be used for HS-DSCH transmissions.

Maximum number of bits of an HS-DSCH transport block received within an HS-DSCH TTI

Defines maximum number of bits of an HS-DSCH transport block received within an HS-DSCH TTI the UE is capable
of receiving withinan HS-DSCH TTI.

Total number of soft channel bits

Defines the maximum number of soft channel bits over all HARQ processes.

45.6  TDD physical channel parameters in uplink

456.1 3.84 Mcps TDD physical channel parameters in uplink

Maximum Number of timeslots per frame

Defines the maximum number of timedlots per frame that the UE can transmit.

Maximum number of physical channels per timeslot

Defines the maximum number physical channelstransmitted in parallel during one timeslot.

Minimum SF

Defines the minimum SF supported by the UE.

Support of PUSCH
Defines whether PUSCH is supported or not.
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45.6.2 1.28 Mcps TDD physical channel parameters in uplink

Maximum Number of timeslots per subframe

Defines the maximum number of timeslots per subframe that the UE can transmit.

Maximum number of physical channels per timeslot

Defines the maximum number of physical channels transmitted in parallel during one timeslot.

Minimum SF

Defines the minimum SF supported by the UE.

Support of PUSCH
Defines whether PUSCH is supported or not.

Support of 8PSK

Defines whether 8PSK modulation is supported or not.

4.5.7 RF parameters

UE power class

Indicates the UE power class as defined in [4] for FDD and [5] for TDD.

Radio frequency bands

This parameter is only applicable for TDD. It defines the uplink and downlink frequency bands supported by the UE as
defined in [5].

Tx/Rx frequency separation

This parameter is only applicable for FDD and only if the UE is operating in frequency band aas defined in [4]. It
defines the uplink/downlink frequency separations supported by the UE.

4.6 Multi-mode related parameters

Support of UTRA FDD
Defines whether UTRA FDD is supported.

Thereis no explicit configuration parameter.

Support of UTRA TDD 3.84 Mcps
Defines whether UTRA TDD 3.84 Mcps is supported.

Thereis no explicit configuration parameter.

Support of UTRA TDD 1.28 Mcps
Defines whether UTRA TDD 1.28 Mcpsis supported.

Thereis no explicit configuration parameter.
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4.7 Multi-RAT related parameters

Support of GSM

Defines whether GSM is supported or not. There is a separate parameter for each GSM frequency band.

Support of multi-carrier

Defines whether multi-carrier is supported or not.

Support of UTRAN to GERAN NACC
Defines whether UTRAN to GERAN NACC is supported or not.

4.7a  Security parameters

Ciphering algorithm capability

This capability defines the ciphering al gorithms supported by the UE. In this version of the protocol, the UE shall
support UEAO and UEAL.

Integrity protection algorithm capability

This capability defines the integrity protection algorithms supported by the UE. In this version of the protocol, the UE
shall support UIAL.

4.8 UE positioning related parameters

Standalone location method(s) supported

Definesif a UE can measure its location by some means unrelated to UTRAN (e.g. if the UE has access to a standalone
GPS receiver).

OTDOA UE based method supported
Definesif a UE supports the OTDOA UE based schemes.

Network Assisted GPS support

Defines if a UE supports either of the two types of assisted GPS schemes, namely "Network based", "UE based",
"Both", or "none".

GPS reference time capable

Definesif a UE has the capability to measure GPS reference time as defined in [6].

Support for IPDL

Definesif a UE has the capability to use IPDL to enhanceits "SFN-SFN observed time difference —type 2"
measurement.

Support for Rx-Tx time difference type 2

Defines if a UE has the capability to perform the Rx-Tx time difference type 2 measurement.
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Support for UE Positioning assisted GPS measurement validity in CELL_PCH and URA_PCH RRC states

Defines if UE Positioning measurements using the assisted GPS method are valid in CELL_PCH and URA_PCH RRC
states.

Support for SFN-SFN observed time difference type 2 measurement

Definesif the UE has the capability to perform the SFN-SFN observed time difference type 2 measurement.

4.9 Measurement related capabilities

Need for downlink compressed mode

Defines whether the UE needs compressed mode in the downlink in order to perform inter-frequency or inter-RAT
measurements. There are separate parameters for measurements on each UTRA mode, on each RAT, and in each
frequency band.

Need for uplink compressed mode

Defines whether the UE needs compressed mode in the uplink in order to perform inter-frequency or inter-RAT
measurements. There are separate parameters for measurements on each UTRA mode, on each RAT, and in each
frequency band.

4.10 General capabilities

Access stratum release indicator

Thisis defined as the release of the UTRA layer 1, 2, and 3 specifications that is applicable for the UE e.g. R'99, Rel-4.

4.11 DL capabilities with simultaneous HS-DSCH

DL capability with simultaneous HS-DSCH configuration

Defines the modification of reception capabilitiesin downlink in terms of DPCH in case an HS-DSCH is configured
simultaneously. The parameter values in table 4.11-1 replace the signalled valuesin case an HS-DSCH is configured
simultaneously depending on the setting of the parameter DL DPCH capability with simultaneous HS-DSCH
configuration. Other parameters are valid irrespective whether HS-DSCH is configured simultaneously or not.

Table 4.11-1: DL capabilities with simultaneous HS-DSCH

DL DPCH capability with simultaneous HS-DSCH 32 kbps 64 kbps 128 kbps | 384 kbps
configuration
Transport channel parameters

Maximum sum of number of bits of all transport blocks 640 3840 3840 6400
being received at an arbitrary time instant

Maximum sum of number of bits of all convolutionally 640 640 640 640
coded transport blocks being received at an arbitrary time

instant

Maximum sum of number of bits of all turbo coded NA 3840 3840 6400
transport blocks being received at an arbitrary time

instant

Maximum number of simultaneous transport channels 8 8 8 8
Maximum number of simultaneous CCTrCH (FDD) 1 1 1 1
Maximum number of simultaneous CCTrCH (TDD) 2 3 3 3
Maximum total number of transport blocks received 8 8 16 32
within TTIs that end at the same time

Maximum number of TFC 32 48 96 128
Maximum number of TF 32 64 64 64
Support for turbo decoding No Yes Yes Yes
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DL DPCH capability with simultaneous HS-DSCH 32 kbps 64 kbps 128 kbps 384 kbps
configuration
Physical channel parameters (FDD)
Maximum number of DPCH/RBSEH codes to be 1 1 1 3
simultaneously received
Maximum number of physical channel bits received in 1200 2400 4800 19200
any 10 ms interval (DPCHPBSCH, S-CCPCH).
SuppertefPBSCH Ne MNe Ne MNe
Physical channel parameters (TDD 3.84 Mcps)
Maximum number of timeslots per frame 1 2 4 5
Maximum number of physical channels per frame 8 9 14 28
Support of PDSCH No No No No
Maximum number of physical channels per timeslot 8 9 9 9
Physical channel parameters (TDD 1.28 Mcps)
Maximum number of timeslots per subframe 1 2 3 4
Maximum number of physical channels per subframe 8 12 18 43
Support of PDSCH No No No No
Maximum number of physical channels per timeslot 8 11 14 14
5 Possible UE radio access capability parameter
settings
5.1 Value ranges
Table 5.1: UE radio access capability parameter value ranges
UE radio access capability Value range

parameter

PDCP parameters

Support for RFC 2507 Yes/No
Support for RFC 3095 Yes/No
Support for RFC 3095 context Yes/No
relocation

Support for loss-less SRNS relocation | Yes/No
Support for loss-less DL RLC PDU Yes/No

size change

Maximum header compression
context space

1024, 2048, 4096, 8192, 16384,
32768, 65536, 131072 bytes

Maximum number of ROHC context
sessions

2,4,8,12, 16, 24, 32, 48, 64, 128,

256, 512, 1024, 16384

Support for Reverse Decompression

Not supported, 1..65535

RLC and MAC-hs parameters

Total RLC AM and MAC-hs buffer
size

2,10, 50, 100, 150, 200, 300, 400,

500, 750, 1000 kBytes

Maximum number of AM entities

3,4,5,6,8,16, 30

Maximum RLC AM window size

2047, 4095

PHY parameters | Transport
channel
parameters in
downlink

Maximum sum of number of bits of all
transport blocks being received at an
arbitrary time instant

640, 1280, 2560, 3840, 5120, 6400,
7680, 8960, 10240, 20480, 40960,
81920, 163840

Maximum sum of number of bits of all
convolutionally coded transport blocks
being received at an arbitrary time
instant

640, 1280, 2560, 3840, 5120, 6400,
7680, 8960, 10240, 20480, 40960,
81920, 163840

Maximum sum of number of bits of all
turbo coded transport blocks being
received at an arbitrary time instant

640, 1280, 2560, 3840, 5120, 6400,
7680, 8960, 10240, 20480, 40960,
81920, 163840

Maximum number of simultaneous
transport channels

4,8, 16,32

Maximum number of simultaneous
CCTrCH

1,2,8,4,56,7,8
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UE radio access capability
parameter

Value range

Maximum total number of transport
blocks received within TTIs that end
within the same 10 ms interval

4,8, 16, 32, 48, 64, 96, 128, 256, 512

Maximum number of TFC

16, 32, 48, 64, 96, 128, 256, 512,
1024

Maximum number of TF

32, 64, 128, 256, 512, 1024

Support for turbo decoding

Yes/No

Transport
channel
parameters in
uplink

Maximum sum of number of bits of all
transport blocks being transmitted at
an arbitrary time instant

640, 1280, 2560, 3840, 5120, 6400,
7680, 8960, 10240, 20480, 40960,
81920, 163840

Maximum sum of number of bits of all
convolutionally coded transport blocks
being transmitted at an arbitrary time
instant

640, 1280, 2560, 3840, 5120, 6400,
7680, 8960, 10240, 20480, 40960,
81920, 163840

Maximum sum of number of bits of all
turbo coded transport blocks being
transmitted at an arbitrary time instant

640, 1280, 2560, 3840, 5120, 6400,
7680, 8960, 10240, 20480, 40960,
81920, 163840

Maximum number of simultaneous
transport channels

2,4,8,16, 32

Maximum number of simultaneous
CCTrCH of DCH type (TDD only)

1,2,3,4,56,7,8

Maximum total number of transport
blocks transmitted within TTls that
start at the same time

2,4,8,16, 32, 48, 64, 96, 128, 256,
512

Maximum number of TFC

4,8, 16, 32, 48, 64, 96, 128, 256,
512, 1024

Maximum number of TF

32, 64, 128, 256, 512, 1024

Support for turbo encoding

Yes/No

FDD Physical Maximum number of DPCH/RBSCH 1,2,3,4,5,6,7,8
channel codes to be simultaneously received
parameters in Maximum number of physical channel | 600, 1200, 2400, 3600, 4800, 7200,
downlink bits received in any 10 ms interval 9600, 14400, 19200, 28800, 38400,
(DPCHPDSCH, S-CCPCH) 48000, 57600, 67200, 76800
Support for SF 512 Yes/No
Supportof PDSCH Yes/No
Support of HS-PDSCH Yes/No
Simultaneous reception of SCCPCH Yes/No
and DPCH
DPCH-and-PDSCH
Simultaneous reception of SCCPCH, Yes/No
DPCH and HS-PDSCH
Maximum number of simultaneous S- | 1
CCPCH radio links NOTE:  Only the value 1 is part of
this release of the
specification
Support of dedicated pilots for Yes
channel estimation
Support of dedicated pilots for Yes/No
channel estimation of HS-DSCH
FDD Physical Maximum number of DPDCH bits 600, 1200, 2400, 4800, 9600, 19200,
channel transmitted per 10 ms 28800, 38400, 48000, 57600

parameters in
uplink

Support of PCPCH

Yes/No

TDD 3.84 Mcps Maximum number of timeslots per 1.14

physical channel | frame

parameters in Maximum number of physical 1,2,3.224

downlink channels per frame
Minimum SF 16,1
Support of PDSCH Yes/No
Support of HS-PDSCH Yes/No
Maximum number of physical 1..16
channels per timeslot

TDD 3.84 Mcps Maximum Number of timeslots per 1.14

physical channel

frame
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UE radio access capability Value range
parameter

parameters in Maximum number of physical 1,2

uplink channels per timeslot
Minimum SF 16,8,4,2,1
Support of PUSCH Yes/No

TDD 1.28 Mcps Maximum number of timeslots per 1..6

physical channel | subframe

parameters in Maximum number of physical 1,2,3,..,9

downlink channels per subframe
Minimum SF 16,1
Support of PDSCH Yes/No
Support of HS-PDSCH Yes/No
Maximum number of physical 1..16
channels per timeslot
Support 8PSK Yes/No

TDD 1.28 Mcps Maximum number of timeslots per 1..6

physical channel | subframe

parameters in Maximum number of physical 1,2

uplink channels per timeslot
Minimum SF 16,8,4,2,1
Support of 8PSK Yes/No
Support of PUSCH Yes/No

RF parameters FDD RF UE power class 3,4
parameters NOTE:  Only power classes 3 and

4 are part of this release of
the specification

Tx/Rx frequency separation

190 Mhz
174.8 MHz to 205.2 MHz
134.8 MHz to 245.2 MHz

RF parameters TDD 3.84 Mcps

RF parameters

UE power class

2,3
NOTE:  Only power classes 2 and
3 are part of this release of

the specification

Radio frequency bands

a), b), ¢), atb), a+c), b+c), a+b+c)

TDD 1.28 Mcps
RF parameters

UE power class

2,3

Radio frequency bands

a), b), ¢), a+h), a+c), b+c), a+b+c)

Multi-mode related parameters

Support of UTRA FDD

Yes/No

Support of UTRA TDD 3.84 Mcps

Yes/No

Support of UTRA TDD 1.28 Mcps

Yes/No

Multi-RAT related parameters

Support of GSM

Yes/No (per GSM frequency band)

Support of multi-carrier

Yes/No

Support of UTRAN to GERAN Yes/No
Network Assisted Cell Change

Security parameters Support of ciphering algorithm UEAO Yes
Support of ciphering algorithm UEA1 Yes
Support of integrity protection Yes
algorithm UIA1

UE positioning related parameters Standalone location method(s) Yes/No

supported

Network assisted GPS support

Network based / UE based / Both/
None

GPS reference time capable Yes/No
Support for IPDL Yes/No
Support for OTDOA UE based Yes/No
method

Support for Rx-Tx time difference type | Yes/No
2 measurement

Support for UE Positioning assisted Yes
GPS measurement validity in

CELL_PCH and URA_PCH RRC

states

Support for SFN-SFN observed time Yes/No

difference type 2 measurement

Measurement related capabilities

Need for downlink compressed mode

Yes/No (per frequency band, UTRA
mode and RAT)
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UE radio access capability
parameter

Value range

Need for uplink compressed mode

Yes/No (per frequency band, UTRA
mode and RAT)

General capabilities

Access Stratum release indicator

R99, REL-4, REL-5

DL capabilities with simultaneous HS-

DSCH

DL capability with simultaneous HS-
DSCH configuration

32 kbps, 64 kbps, 128 kbps, 384 kbps

Table 5.1a: FDD HS-DSCH physical layer categories

HS-DSCH category Maximum Minimum Maximum number of Total number
number of inter-TTI bits of an HS-DSCH of soft
HS-DSCH interval transport block channel bits
codes received within
received an HS-DSCH TTI
Category 1 5 3 7298 19200
Category 2 5 3 7298 28800
Category 3 5 2 7298 28800
Category 4 5 2 7298 38400
Category 5 5 1 7298 57600
Category 6 5 1 7298 67200
Category 7 10 1 14411 115200
Category 8 10 1 14411 134400
Category 9 15 1 20251 172800
Category 10 15 1 27952 172800
Category 11 5 2 3630 14400
Category 12 5 1 3630 28800

UEs of Categories 11 and 12 support QPSK only.

Table 5.1b: RLC and MAC-hs parameters for FDD HS-DSCH physical layer categories

HS-DSCH Maximum number | Minimum total RLC AM
category of AM RLC entities | and MAC-hs buffer size
[kBytes]
Category 1 6 50
Category 2 6 50
Category 3 6 50
Category 4 6 50
Category 5 6 50
Category 6 6 50
Category 7 8 100
Category 8 8 100
Category 9 8 150
Category 10 8 150
Category 11 6 50
Category 12 6 50
Table 5.1c: 1.28 Mcps TDD HS-DSCH physical layer categories
HS-DSCH Maximum Maximum Maximum Total number of
category number of HS- number of HS- number of HS- soft channel bits
DSCH codes per DSCH timeslots DSCH transport
timeslot per TTI channel bits that
can be received
within an HS-
DSCH TTI
Category 1 12 5 7016 28160
Category 2 12 5 7016 56320
Category 3 12 5 7016 84480
Category 4 16 5 7016 28160
Category 5 16 5 7016 56320
Category 6 16 5 7016 84480
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HS-DSCH Maximum Maximum Maximum Total number of
category number of HS- number of HS- number of HS- soft channel bits
DSCH codes per DSCH timeslots DSCH transport
timeslot per TTI channel bits that
can be received
within an HS-
DSCH TTI
Category 7 12 5 10204 40912
Category 8 12 5 10204 81824
Category 9 12 5 10204 122736
Category 10 16 5 10204 40912
Category 11 16 5 10204 81824
Category 12 16 5 10204 122736
Category 13 16 5 14056 56320
Category 14 16 5 14056 112640
Category 15 16 5 14056 168960

Table 5.1d: RLC and MAC-hs parameters for 1.28 Mcps TDD HS-DSCH physical layer categories

HS-DSCH Maximum number of | Minimum total RLC
category AM RLC entities AM and MAC-hs
buffer size
[kBytes]
Category 1 6 50
Category 2 6 50
Category 3 6 50
Category 4 6 50
Category 5 6 50
Category 6 6 50
Category 7 6 50
Category 8 6 50
Category 9 6 50
Category 10 6 50
Category 11 6 50
Category 12 6 50
Category 13 6 100
Category 14 6 100
Category 15 6 100
Table 5.1e: 3.84 Mcps TDD HS-DSCH physical layer categories
HS-DSCH Maximum Maximum Maximum number Total number
category number of HS- number of HS- of HS-DSCH of soft channel
DSCH codes per DSCH timeslots transport channel bits
timeslot per TTI bits that can be
received within an
HS-DSCH TTI
Category 1 16 2 12000 52992
Category 2 16 12 12000 52992
Category 3 16 4 24000 105984
Category 4 16 12 24000 105984
Category 5 16 6 36000 158976
Category 6 16 12 36000 158976
Category 7 16 12 53000 211968
Category 8 16 12 73000 264960
Category 9 16 12 102000 317952

Table 5.1f: RLC and MAC-hs parameters for 3.84 Mcps TDD HS-DSCH physical layer categories

HS-DSCH
category

Maximum number
of AM RLC entities

Minimum total RLC AM
and MAC-hs buffer size
[kBytes]
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HS-DSCH | Maximum number | Minimum total RLC AM
category | of AM RLC entities | and MAC-hs buffer size
[kBytes]
Category 1 6 50
Category 2 6 50
Category 3 6 50
Category 4 6 50
Category 5 6 100
Category 6 6 100
Category 7 6 150
Category 8 8 150
Category 9 8 200
5.2 Reference UE radio access capability combinations

Based on required UE radio access capabilities to support reference RABs as defined in [2], this clause lists reference
UE Radio Access capability combinations. Subclause 5.2.1 defines reference combinations of UE radio access
capability parameters common for UL and DL. Subclauses 5.2.2 and 5.2.3 define reference combinations of UE radio
access capability parameters that are separate for DL and UL respectively. A reference combination for common UL
and DL parameters, one combination for UL parameters and one combination for DL parameters together relate to a UE
with a certain implementation complexity, that allows support for one or several combined reference RABS.
Combinations for UL and DL can be chosen independently. The bit rate supported by the selected combination of
common UL and DL parameters needs to be at least as high as the maximum out of the supported bit rates of the
selected combination of DL parameters and the selected combination of UL parameters. Different combinations have
different levels of implementation complexity.

For defined reference RABS, it is possible to require a UE to meet a certain reference UE radio access capability
combination. Each UE needs to have capabilities complying with a given reference radio access capability combination.
Each individual radio access capability parameter as defined in subclause 5.1 shall be signalled.

The reference combination numbers shall not be used in the signalling of UE radio access capabilities between the UE
and UTRAN. Reference UE radio access capability combinations provide default configurations that should be used as
abasis for conformance testing against reference RABs.

The UE shall support at least the UE radio access capability parameter values as specified for the 12kbps UE reference
class for both UL and DL.

Allowed values of UE capability parameters are limited by the defined range and granularity of valuesin subclause 5.1.
Values might change depending on further definition of reference RABs for testing.

521 Combinations of common UE Radio Access Parameters
for UL and DL

NOTE: Measurement-related capabilities are not included in the combinations. These capabilities are independent
from the supported RABSs.

Table 5.2.1.1: UE radio access capability parameter combinations,
parameters common for UL and DL

Reference combination of UE Radio| 12 kbps | 32 kbps | 64 kbps |128 kbps |384 kbps |768 kbps| 2048
Access capability parameters class class class class class class kbps
common for UL and DL class
PDCP parameters
Support for RFC 2507 No No No/Yes No/Yes No/Yes No/Yes No/Yes
NOTE 1 NOTE 1 NOTE 1 NOTE 1 NOTE 1
Support for RFC 3095 No/Yes No/Yes No/Yes No/Yes No/Yes No/Yes No/Yes
NOTE 1 NOTE 1 NOTE 1 NOTE 1 NOTE 1 NOTE 1 NOTE 1
Support for RFC 3095 context No/Yes
relocation NOTE 1
Support for loss-less SRNS relocation No/Yes
NOTE 1
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Reference combination of UE Radio| 12 kbps | 32 kbps | 64 kbps |128 kbps |384 kbps |768 kbps| 2048
Access capability parameters class class class class class class kbps
common for UL and DL class
Maximum header compression context Not applicable for conformance testing
space
Maximum number of ROHC context Not applicable for conformance testing
sessions
Support for Reverse decompression No/Yes
NOTE 1
RLC parameters
[Total RLC AM buffer size (kbytes) 10 10 10 50 50 100 500
Maximum number of AM entities 4 4 4 5 6 8 8
Maximum RLC AM window size 2047/4095 | 2047/4095 | 2047/4095 | 2047/4095 | 2047/4095 | 2047/4095 | 2047/4095
NOTE 1 NOTE 1 NOTE 1 NOTE 1 NOTE 1 NOTE 1 NOTE 1
Multi-mode related parameters
Support of UTRA FDD Yes/No
NOTE 1
Support of UTRA TDD 3.84 Mcps Yes/No
NOTE 1
Support of UTRA TDD 1.28 Mcps Yes/No
NOTE 1
Multi-RAT related parameters
Support of GSM Yes/No
NOTE 1
Support of multi-carrier Yes/No
NOTE 1
Support of UTRAN to GERAN Network Yes/No
Assisted Cell Change
Security parameters
Support of ciphering algorithm UEAOQ Yes
Support of ciphering algorithm UEA1 Yes
Support of integrity protection Yes
algorithm UIA1
UE positioning related parameters
Standalone location method(s) Yes/No
supported NOTE 1

Network assisted GPS support

Network based

/ UE based / Both/ None

NOTE 1
GPS reference time capable Yes/No
NOTE 1
Support for IPDL Yes/No
NOTE 1
Support for OTDOA UE based method Yes/No
NOTE 1
Support for Rx-Tx time difference type Yes/No
2 measurement NOTE 1
Support for UE Positioning assisted Yes
GPS measurement validity in
CELL_PCH and URA_PCH RRC
states
Support for SFN-SFN observed time Yes/No
difference type 2 measurement NOTE 1
RF parameters for FDD
UE power class 3/4
NOTE 1
[TX/Rx frequency separation 190 MHz

RF parameters for TDD 3.84 Mcps

Radio frequency bands

Alb/c/a+b/a+c/b+c/a+b+c

NOTE 1

UE power class

2/3
NOTE 1

RF parameters for TDD 1.28 Mcps

Radio frequency bands

Alb/c/la+b/a+c/b+c/ atb+c

NOTE 1
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Reference combination of UE Radio| 12 kbps | 32 kbps | 64 kbps |128 kbps |384 kbps |768 kbps| 2048
Access capability parameters class class class class class class kbps
common for UL and DL class
UE power class 2/3
NOTE 1
NOTE 1. Options represent different combinations that should be supported with Conformance Tests.
5.2.2 Combinations of UE Radio Access Parameters for DL
Table 5.2.2.1: UE radio access capability parameter combinations, DL parameters
Reference combination of UE | 12kbps | 32kbps | 64 kbps |128 kbps | 384 kbps | 768 kbps [2048 kbps
Radio Access capability class class class class class class class
parameters in DL
Transport channel parameters
Maximum sum of number of bits of | 640 (FDD) 1280 3840 3840 6400 10240 20480
all transport blocks being received at| 1280(TDD)
an arbitrary time instant
Maximum sum of number of bits of 640 640 640 640 640 640 640
all convolutionally coded transport
blocks being received at an arbitrary
time instant
Maximum sum of number of bits of | NA (FDD) 1280 3840 3840 6400 10240 20480(1)
all turbo coded transport blocks 1280(TDD) 10240(2)
being received at an arbitrary time NOTE 5
instant
Maximum number of simultaneous 4 8 8 8 8 8 16
transport channels NOTE 4 NOTE 4 NOTE 4 NOTE 4 NOTE 4 NOTE 4
Maximum number of simultaneous 1 1 2/1 241 211 21 2/1
CCTrCH (FDD) NOTE2 NOTE2 POTE2 NOTE NOTE2
NOTE 3 NOTE 3 NOTE 3 NOTE 3 NOTE 3 NOTE 3
Maximum number of simultaneous 1 2 3 3 3 4 4
CCTrCH (TDD) NOTE 3 NOTE 3 NOTE 3 NOTE 3 NOTE 3 NOTE 3 NOTE 3
Maximum total number of transport 4 8 8 16 32 64 96
blocks received within TTIs that end
at the same time
Maximum number of TFC 16 32 48 96 128 256 1024
Maximum number of TF 32 32 64 64 64 128 256
Support for turbo decoding No (FDD) Yes Yes Yes Yes Yes Yes
Yes (TDD)
Support for loss-less DL RLC PDU No No Yes/No Yes/No Yes/No Yes/No Yes/No
size change
Physical channel parameters
(FDD)
‘Maximum number of DPCH/RDSCH 1 1 2/1 2/1 3 3 3
codes to be simultaneously received NOTFE-2 NOTFE-2
Maximum number of physical 1200 1200 2600/2400 | 7260/4800 | 19200 28800 57600
channel bits received in any 10 ms NOTE2 NOTE2
interval (DPCH;-PDSCH, S-
CCPCH).
Support for SF 512 for DPCH No No No No No No No
NOTE 6
Suppertef-PDSCH Ne Ne YesiNe YesiNe YesiNe- Mesihe- Mes/hle-
MNOTFEL MNOTFEL POTEL POTFEL MNOTFEL
Support of HS-PDSCH No No Yes/No Yes/No Yes/No Yes/No Yes/No
NOTE 1 NOTE 1 NOTE 1 NOTE 1 NOTE 1
Maximum number of simultaneous 1 1 1 1 1 1 1
S-CCPCH radio links
Support of dedicated pilots for Yes Yes Yes Yes Yes Yes Yes
channel estimation NOTE 1 NOTE 1 NOTE 1 NOTE 1 NOTE 1 NOTE 1 NOTE 1
NOTE 7 NOTE 7 NOTE 7 NOTE 7 NOTE 7 NOTE 7 NOTE 7
Support of dedicated pilots for Yes/No Yes/No Yes/No Yes/No Yes/No Yes/No Yes/No
channel estimation of HS-DSCH NOTE 1 NOTE 1 NOTE 1 NOTE 1 NOTE 1 NOTE 1 NOTE 1
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Reference combination of UE 12 kbps | 32kbps | 64 kbps | 128 kbps | 384 kbps | 768 kbps (2048 kbps
Radio Access capability class class class class class class class
parameters in DL
Physical channel parameters
(TDD 3.84 Mcps)
Maximum number of timeslots per 1 1 2 4 5 10 12
frame
Maximum number of physical 5 8 9 14 28 64 136
channels per frame
Minimum SF 16 16 16 16 1/16 1/16 1/16
NOTE 1 NOTE 1 NOTE 1
Support of PDSCH No Yes/No Yes Yes Yes Yes Yes
NOTE 1
Support of HS-PDSCH No No Yes/No Yes/No Yes/No Yes/No Yes/No
NOTE 1 NOTE 1 NOTE 1 NOTE 1 NOTE 1
Maximum number of physical 5 8 9 9 9 9 13
channels per timeslot
Physical channel parameters
(TDD 1.28 Mcps)
Maximum number of timeslots per 1 1 2 3 4 6 6
subframe
Maximum number of physical 5 8 12 18 43 77 77
channels per subframe
Minimum SF 16 16 16 16 1/16 1/16 1
NOTE 1 NOTE 1
Support of PDSCH No Yes/No Yes Yes Yes Yes Yes
NOTE 1
Support of HS-PDSCH No No Yes/No Yes/No Yes/No Yes/No Yes/No
NOTE 1 NOTE 1 NOTE 1 NOTE 1 NOTE 1
Maximum number of physical 5 8 11 14 14 14 14
channels per timeslot
Support of 8PSK No No No No No No Yes

NOTE 1: Options represent different combinations that should be supported with conformance tests.

NOTE 3:

NOTE 4:
NOTE5:
NOTE 6:
NOTE 7:

dedicated pilot bitsto TRUE.

(1) For FDD and 3.84 Mcps TDD (2) For 1.28 Mcps TDD.

The given number does not contain the BCH of the neighbour cell.

The given number does not contain the BCH CCTrCH of the current cell nor of the neighbour cells.

This UE capability does not relate to the support of CPCH in the uplink for which SF 512 is needed

A UE conforming to this release of the specification shall set the support of channel estimation based on

The reference combinations for HS-DSCH capabilities are shown in tables5.2.2.2, 5.2.2.3 and 5.2.2.4. These tables are
subject to further discussionsin TSG-RAN WG1 and TSG-RAN WG2.

Table 5.2.2.2: FDD UE radio access capability parameter combinations, DL HS-DSCH parameters

Reference combination

1.2 Mbps class|3.6 Mbp

s class

7 Mbps class

10 Mbps class

FDD HS-DSCH category

Category 1

Category 5

Category 7

Category 9

Table 5.2.2.3: 1.28 Mcps TDD UE radio access capability parameter combinations, DL HS-DSCH
parameters

Reference combination

1.4 Mbps class

2.0 Mbps class

2.8 Mbps class

1.28 Mcps TDD HS-DSCH Category

Category 1

Category 7

Category 13
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Table 5.2.2.4: 3.84 Mcps TDD UE radio access capability parameter combinations, DL HS-DSCH

parameters
Reference combination 1.2 Mbps 2.4 Mbps 3.6 Mbps 7.3 Mbps 10.2 Mbps
class class class class class
3.84Mcps TDD HS-DSCH category Category 1 Category 3 Category 5 Category 8 Category 9

5.2.3 Combinations of UE Radio Access Parameters for UL
Table 5.2.3.1: UE radio access capability parameter combinations, UL parameters
Reference combination of UE Radio 12 kbps 32 kbps 64 kbps | 128 kbps | 384 kbps | 768 kbps
Access capability parameters in UL class class class class class class
Transport channel parameters
Maximum sum of number of bits of all 640 640(FDD) 3840 3840 6400 10240
transport blocks being transmitted at an 1280 (TDD)
arbitrary time instant
Maximum sum of number of bits of all 640 640 640 640 640 640
convolutionally coded transport blocks
being transmitted at an arbitrary time
instant
Maximum sum of number of bits of all NA NA(FDD) 3840 3840 6400 10240
turbo coded transport blocks being 1280 (TDD)
transmitted at an arbitrary time instant
Maximum number of simultaneous 4 4 8 8 8 8
transport channels
Maximum number of simultaneous 1 1 2 2 2 2
CCTrCH(TDD only) NOTE 3 NOTE 3 NOTE 3 NOTE 3 NOTE 3 NOTE 3
Maximum total number of transport 4 4 8 8 16 32
blocks transmitted within TTIs that start at
the same time
Maximum number of TFC 16 16 32 48 64 128
Maximum number of TF 32 32 32 32 32 64
Support for turbo encoding No No (FDD) Yes Yes Yes Yes
Yes (TDD)

Physical channel parameters (FDD)
Maximum number of DPDCH bits 600 1200 2400 4800 9600 19200
transmitted per 10 ms
Simultaneous reception of SCCPCH and No No No Yes/No Yes/No Yes/No
DPCH NOTE 1 NOTE 1 NOTE 1
NOTE 2
BRCH-and-PBSCH
NOTE 2
Simultaneous reception of SCCPCH, No No No No No No
DPCH and HS-PDSCH
NOTE 2
Support of PCPCH Yes/No Yes/No Yes/No Yes/No Yes/No Yes/No
NOTE 4 NOTE 1 NOTE 1 NOTE 1 NOTE 1 NOTE 1 NOTE 1

Physical channel parameters (TDD

3.84 Mcps)
Maximum Number of timeslots per frame 1 1 2 3 7 9
Maximum number of physical channels 1 1 1 1 1 2
per timeslot
Minimum SF 8 4 2 2 2 2
Support of PUSCH No Yes/No Yes Yes Yes Yes
NOTE 1
Physical channel parameters (TDD
1.28 Mcps)

Maximum Number of timeslots per 1 1 2 3 5 5
subframe
Maximum number of physical channels 1 1 1 1 1 2
per timeslot
Minimum SF 8 4 2 2 2 2
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Reference combination of UE Radio 12 kbps 32 kbps 64 kbps | 128 kbps | 384 kbps | 768 kbps
Access capability parameters in UL class class class class class class
Support of PUSCH No Yes/No Yes Yes Yes Yes
NOTE 1
Support of 8PSK No No No No No No

NOTE 1: Options represent different combinations that should be supported with conformance tests.

NOTE 2: The downlink parameters 'Simultaneous reception of SCCPCH and DPCH'-and-Simuttanesusreception-
of SCCPCH-BPCH-and-PBSCH"are isincluded in the combinations for uplink as their requirements
relate to the uplink data rate. Simultaneous reception of SCCPCH and DPCH is required for the DRAC
procedure that isintended for controlling uplink transmissions. In this release of the specification, thisis
limited to 1 SCCPCH.

NOTE 3: This number does not contain the RACH CCTrCH.

NOTE 4: Support of PCPCH means that the UE supports PCPCH access for both the CA not active case and for the

CA active case.
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4 UE radio access capability parameters

In the following the UE radio capability parameters are defined. When using the RRC configuration parameters,
UTRAN needs to respect the UE capahilities. Only parameters for which there is aneed to set different values for
different UEs are considered as UE capability parameters. Therefore, the capabilities that are the same for al UEs,
including baseline capabilities, are not listed here.

UTRAN needs to respect the UE capabilities when configuring the RBs. Actionsin the UE when capabilitiesarein
conflict with a UTRAN request are specified in RRC.

4.1 PDCP parameters

Support for RFC 2507

This parameter defines whether the UE supports header compression according to RFC 2507 as defined in [1] or not.

Support for RFC 3095

This parameter defines whether the UE supports header compression according to RFC 3095 as defined in [1] or not.
Except for aCS only UE, the UE shall support header compression according to RFC 3095 as defined in [1].

Support for RFC 3095 context relocation

This parameter defines whether the UE supports RFC 3095 context relocation as defined in [1] or not.

Support for loss-less SRNS relocation

Defines whether the UE supports loss-less SRNS relocation as defined in [1] or not.

Support for lossless DL RLC PDU size change

Defines whether the UE supportslossiess DL RLC PDU size change as defined in [1] or not.

Maximum header compression context space

This parameter is only applicable if the UE supports header compression according to RFC 2507. It is defined as the
maximum header compression context size supported by the UE for all RFC 2507 protocol entities for all RBs. UTRAN
controls that the UE capability can be fulfilled through the following parameters:

1. MAX_HEADER,
2. TCP_SPACE;
3. NON_TCP_SPACE;
The context space for a single RFC 2507 protocol entity calculates from:
(2* (TCP_SPACE + 1 + NON_ TCP_SPACE + 1) * MAX_HEADER).
The following criterion must be fulfilled in the configuration:

Maximum header compression context space = sum of context spaces for all RFC 2507 protocol entities for all RBs.

Maximum number of ROHC context sessions

This parameter isonly applicable if the UE supports header compression according to RFC3095. It is defined as the
maximum number of header compression context sessions supported by the UE.
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Support for Reverse Decompression

This parameter determines whether reverse decompression is supported or not and the maximum number of packets that
can be reverse decompressed by the decompressor in the UE.

4.2 Void

4.3 RLC and MAC-hs parameters

Total RLC AM and MAC-hs buffer size

When HS-DSCH is not configured this is defined as the maximum total buffer size across all RLC AM entities
supported by the UE. When HS-DSCH is configured thisis defined as the maximum total buffer size across all MAC-hs
reordering entities and all RLC AM entities supported by the UE. The memory signalled in this capability is
dynamically shared by RLC AM entities and MAC-hs reordering entities at any time.

In order to evaluate memory consumption in the UE, it shall be assumed that:
- astored AMD PDU of N octets requires amemory equal to N octets;
- astored MAC-hs PDU of N hitsrequires a memory equal to (N — 10) bits.

The UE shall only consider itself in a memory shortage situation as defined in [9] [10] when the amount of stored AM
RLC PDUs and MAC-hs PDUs exceeds its capability.

Maximum number of AM entities

Thisis defined as the maximum number of RLC AM entities supported by the UE.

Maximum RLC AM Window Size

Thisis defined as the maximum transmission and receiving window size of RLC AM entities supported by the UE.

4.4 Void

4.5 PHY parameters

45.1  Transport channel parameters in downlink

Maximum sum of number of bits of all transport blocks being received at an arbitrary time instant

NOTE 1: "Being received" refersto all bitsin the active TFC within the TFCS over all simultaneous transport
channels received by the UE. "Arbitrary time instant" means that the time instant corresponding to the
highest sum of number of bitsis relevant. This note also appliesto similar parameter definitions below.

This parameter is defined as:
2(N))

where N; is defined as the number of bitsin transport block #i, and the sum is over all transport blocks being received at
an arbitrary time instant. All transport blocks that are to be simultaneously received by the UE on DCH, FACH, PCH
and DSCH transport channels are included in the parameter.

NOTE 2: A UE does not need to support a TFC within the TFCS for which the sum of Number of Transport Blocks
* Transport Block size over all simultaneous transport channelsis larger than what the UE capability
indicates.
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This UE capability also limits the maximum number of bits before de-rate-matching as follows: The maximum number
of bits before de-rate matching being received at an arbitrary time instant (DPCH, PDSCH, S-CCPCH) shall be less or
equal to 6.6 times the Maximum sum of number of bits of all transport blocks being received at an arbitrary time
instant.

Maximum sum of number of bits of all convolutionally coded transport blocks being received at an arbitrary
time instant.

This parameter is defined similar to the parameter above, but the sum includes only transport blocks that are to be
convolutionally coded.

Maximum sum of number of bits of all turbo coded transport blocks being received at an arbitrary time
instant.

This parameter is defined similar to the parameter above, but the sum includes only transport blocks that are to be turbo
coded.

Maximum number of simultaneous transport channels

Thisis defined as the maximum number of downlink Transport Channels that the UE is capable to process
simultaneously, not taking into account the rate of each Transport Channel.

NOTE: The number of simultaneous transport channels affects how the total memory space and processing
capacity can be shared among the transport channels. A UE does not need to support more simultaneous
transport channel s than the UE capability allows for.

Maximum number of simultaneous CCTrCH

Thisis defined as the maximum number of downlink CCTrCH that the UE is capable to process simultaneously.
CCTrCH should beinterpreted as consisting of DCH, FACH or DSCH.

Maximum total number of transport blocks received within TTls that end within the same 10 ms interval

All transport blocks that are to be simultaneoudly received by the UE on DCH, FACH, PCH and DSCH transport
channels are included in the parameter.

NOTE: Relatesto processing requirements for CRC in downlink. A UE does not need to support a TFC within
the TFCS for which the sum of Number of Transport Blocks is larger than what the UE capability
indicates. In the case of several CCTrCHSs, the combination of the TFCs within the respective TFCSs for
simultaneous TTIs at an arbitrary time instant shall not exceed this parameter.

Maximum number of TFC

Defines the maximum number of transport format combinations the UE can store, where all transport format
combinations for all downlink transport format combination sets are counted. Different channelisation code mapping
shall be counted as separate TFC in case of DSCH.

Maximum number of TF

The maximum total number of downlink transport formats the UE can store, where all transport formats for all
downlink transport channels are counted.

Support for turbo decoding

Defines whether turbo decoding is supported or not.

Maximum number of bits of an HS-DSCH transport block received within an HS-DSCH TTI

Defines the maximum number of bits of an HS-DSCH transport block received withinan HS-DSCH TTI the UE is
capable of receiving withinaHS-DSCH TTI.
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4.5.2  Transport channel parameters in uplink

Maximum sum of number of bits of all transport blocks being transmitted at an arbitrary time instant

NOTE 1: "Being transmitted” refersto all bits in the active TFC within the TFCS over all simultaneous transport
channels transmitted by the UE. "Arbitrary time instant” means that the time instant corresponding to the
highest sum of number of bitsisrelevant. This note aso appliesto similar parameter definitions below.

This parameter is defined as:
2(N))

where N; is defined as the number of bitsin transport block #i, and the sum is over al transport blocks being transmitted
at an arbitrary time instant.

NOTE 2: This parameter isrelated to memory requirements for uplink data received from MAC before it can be
transmitted over the radio interface. As shown in Figure 4.1 the worst case occurs for the maximum TTI.
A UE does not need to support a TFC within the TFCS for which the sum of Number of Transport Blocks
* Transport Block size over all simultaneous transport channelsis larger than what the UE capability
indicates.

Maximum sum of number of bits of all convolutionally coded transport blocks being transmitted at an arbitrary
time instant

This parameter is defined similar to the parameter above, but the sum includes only transport blocks that are to be
convolutionally coded.

Maximum sum of number of bits of all turbo coded transport blocks being transmitted at an arbitrary time
instant

This parameter is defined similar to the parameter above, but the sum includes only transport blocks that are to be turbo
coded.

Maximum number of simultaneous transport channels

Thisis defined as the maximum number of uplink transport channels that the UE is capable to process simultaneously,
not taking into account the rate of each transport channel.

NOTE: A UE does not need to support a TFC within the TFCS for which the sum of Number of Transport Blocks
* Transport Block size over al simultaneous transport channelsis larger than what the UE capability
indicates.
Maximum number of simultaneous CCTrCH

This parameter is applicable for TDD only. For FDD there is always only one CCTrCH at atime. The parameter is
defined as the maximum number of uplink CCTrCH that the UE is capable to process simultaneously.

Maximum total number of transport blocks transmitted within TTIs that start at the same time

Defines the maximum number of transport blocks that the UE is capable to transmit within TTIs that start at the same
time. An example is shown in figure 4.1.

NOTE: Relatesto processing requirements for CRC in uplink.

Maximum number of TFC

Defines the maximum number of transport format combinations the UE can store, where all transport format
combinations for all uplink transport format combination sets are counted.
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Maximum number of TF

The maximum total number of uplink transport formats the UE can store, where all transport formats for all uplink
transport channels are counted.

Support for turbo encoding

Defines whether turbo encoding is supported or not.

Maximum sum of
number of bits of all
transport blocks being
transmitted at an
arbitrary time instant
(example: starting at the

same time)
TrBlk
Maximum TrBIk
number of TrCH 4
simultaneous Trelk
transport TrBlk
channels
TrBIk TrBIk
TrBlk TrBlk
TrCH 3
TrBlk TrBlk
TrBlk TrBlk
Maximum total TrBlk TrBlk TrBlk
number of TrBlk TrBlk TrBlk
transport blocks
transmitted within
TTlsthat start at TrBlk TrBlk TrBlk TrBlk
the same time TBk | [ TBik | [ TrBIk TBIk || TrBlk || TrBIK
TrBIk TrBIk TBlk || TBlk || TrBlk TrBIk TrBlk
| | | | | | | | | o
T T T T U T T T T >
0 20ms 40ms 60ms 80ms

Figure 4.1: UE transport channel processing limitations in uplink

4.5.3 FDD Physical channel parameters in downlink

Maximum number of DPCH/PBSCH codes to be simultaneously received

Defines the number of codes the UE is capable of receiving in parallel. For DPCH in soft/softer handover, each DPCH
isonly calculated once in this capability. The capability does not include codes used for S-CCPCH.

Maximum number of physical channel bits received in any 10 ms interval (DPCH, RPBSCH-S-CCPCH)

Defines the number of physical channel bitsthe UE is capable of receiving. For DPCH in soft/softer handover, each
DPCH isonly calculated oncein this capability.

The number of DPCH channel bits indicates the capability of the UE when operating in non-compressed mode.

The parameter al so indicates the capability of the UE to support compressed mode by spreading factor reduction as
follows. The UE shall:

- for parameter values up to and including 9600 bits:

- support compressed mode by spreading factor reduction when operating at any value up to the reported
capability.

- for parameter values greater than 9600 hits:

- support compressed mode by spreading factor reduction when operating at any value up to the greater of:
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- half the reported capability; or
- 9600bits.

NOTE: Compressed mode by spreading factor reduction is not applicable when operating at spreading factor 4.

Support for SF 512

Defines whether the UE supports spreading factor 512 in downlink or not.

Supportof PDSCH
Defireswhetherthe- UEsuppertsPBSEH-ornet:
Support of HS-PDSCH

Defines whether the UE supports HS-PDSCH or not.

Simultaneous reception of SCCPCH and DPCH
Defines whether the UE supports simultaneous reception of SCCPCH and DPCH or not.

NOTE: Simultaneous reception of SCCPCH and DPCH, i.e. simultaneous reception of FACH and DCH is
required for e.g. DRAC procedure

Simultaneous reception of SCCPCH, DPCH and HS-PDSCH

Defines whether the UE supports simultaneous reception of SCCPCH, DPCH and HS-PDSCH or not. The HS-PDSCH
part of this capability is only relevant if the UE supports HS-PDSCH, as covered by the capability " Support of HS-
PDSCH".

NOTE: Simultaneous reception of SCCPCH, DPCH and HS-PDSCH, i.e. simultaneous reception of FACH, DCH
and HS-PDSCH isrequired for e.g. simultaneous use of HS-PDSCH and the DRAC procedure.

Maximum number of simultaneous S-CCPCH radio links

Defines the maximum number of radio links on which the UE is capable of receiving S-CCPCH simultaneously.

Support of dedicated pilots for channel estimation

Defines whether the UE supports dedicated pilots for channel estimation or not.

Support of dedicated pilots for channel estimation of HS-DSCH

Defines whether the UE supports dedicated pilots for channel estimation of HS-PDSCH and HS-SCCH or not.

Maximum number of HS-DSCH codes received

Defines the maximum number of HS-DSCH codes the UE is capable of receiving.
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Total number of soft channel bits in HS-DSCH

Defines the maximum number of soft channel bits over all HARQ processes. When explicit signalling is used, UTRAN
configures Process Memory Size for each HARQ process so that the following criterion must be fulfilled in the
configuration:

Total number of soft channel bitsin HS-DSCH = sum of Process Memory Size of all the HARQ processes.

Minimum inter-TTI interval in HS-DSCH

Defines the distance from the beginning of a TTI to the beginning of the next TTI that can be assigned to the UE.

45.4 FDD physical channel parameters in uplink

Maximum number of DPDCH bits per 10 ms
Defines the maximum number of the DPDCH bits the UE is capable to transmit per 10 ms.

If the reported capahility is lower than 9600, the number of DPDCH channel bits indicates the capability of the UE
when operating in non-compressed mode; if the reported capability is equal to or greater than 9600 it indicates the
maximum capability of the UE considering both compressed and non compressed mode operation.

NOTE 1: This capability combines the 'Max number of DPDCH' and 'Minimum SF' capabilitiesinto one capability.
Note that no flexibility islost dueto this, as multiple DPDCH is only used for SF = 4, i.e. when the
number of DPDCH bits exceed a certain value.

NOTE 2: Compressed mode by spreading factor reduction is not applicable when operating at spreading factor 4.

Support of PCPCH
Defines whether the UE supports PCPCH or not.
NOTE 3: When CPCH is supported, then simultaneous DPCCH & SCCPCH reception is needed.

Support of E-DPDCH

Defines whether the UE supports E-DPDCH or not.

Maximum number of E-DCH codes transmitted

Defines the maximum number of E-DCH codes and spreading factors the UE is capable of transmitting. The UE can
support 1, 2 or 4 E-DPDCHs using either SF=2 or/and SF=4.

Support of 2ms TTI for E-DCH

Defines whether the UE supports 2ms TTI or not.
455  TDD physical channel parameters in downlink

4551 3.84 Mcps TDD physical channel parameters in downlink

Maximum number of timeslots per frame

Defines the maximum number of timedots per frame that the UE can receive.

Maximum number of physical channels per frame

This parameter defines how many physical channels can be received during one frame. The distribution of the received
physical channels on the received timeslots can be arbitrary.
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Minimum SF

Defines the minimum SF supported by the UE.

Support of PDSCH

Defines whether PDSCH is supported or not.

Support of HS-PDSCH
Defines whether the UE supports HS-PDSCH or not.

Maximum number of physical channels per timeslot

This parameter defines how many physical channels can be received within one timedlot.

Maximum number of HS-DSCH codes per timeslot

Thisisthe maximum number of channelisation codes that can be used for the HS-DSCH in a given downlink timeslot.
Where the parameter "Maximum number of physical channels per timeslot" islarger than "Maximum number of HS-
DSCH codes per timeslot”, thisindicates that the UE is able to receive HS-SCCH or associated DPCH transmissionsin
the same timeslot as HS-PDSCHs, even if the maximum HS-DSCH code allocation for that slot is being used.

Maximum number of HS-DSCH timeslots per TTI

Thisisthe maximum number of timeslotsin a given 10 ms frame that can be used for HS-DSCH transmissions.

Maximum number of bits of an HS-DSCH transport block received within an HS-DSCH TTI

Defines maximum number of bits of an HS-DSCH transport block received within an HS-DSCH TTI the UE is capable
of receiving withinan HS-DSCH TTI.

Total number of soft channel bits

Defines the maximum number of soft channel bits over all HARQ processes.

455.2 1.28 Mcps TDD physical channel parameters in downlink

Maximum number of timeslots per subframe

Defines the maximum number of timeslots per subframe that the UE can receive.

Maximum number of physical channels per subframe

This parameter defines how many physical channels can be received during one subframe. The distribution of the
received physical channels on the received timeslots can be arbitrary.

Minimum SF

Defines the minimum SF supported by the UE.

Support of PDSCH

Defines whether PDSCH is supported or not.

Support of HS-PDSCH
Defines whether the UE supports HS-PDSCH or not.
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Maximum number of physical channels per timeslot

This parameter defines how many physical channels can be received within one timeslot.

Support of 8PSK

Defines whether 8PSK modul ation is supported or not.

Maximum number of HS-DSCH codes per timeslot

Thisis the maximum number of channelisation codes that can be used for the HS-DSCH in a given downlink timeslot.
Where the parameter "Maximum number of physical channels per timedlot" is larger than "Maximum number of HS-
DSCH codes per timedot"”, this indicates that the UE is able to receive HS-SCCH or associated DPCH transmissionsin
the same timeslot as HS-PDSCHs, even if the maximum HS-DSCH code allocation for that slot is being used.

Maximum number of HS-DSCH timeslots per TTI

Thisis the maximum number of timeslotsin a given 5 ms subframe that can be used for HS-DSCH transmissions.

Maximum number of bits of an HS-DSCH transport block received within an HS-DSCH TTI

Defines maximum number of bits of an HS-DSCH transport block received within an HS-DSCH TTI the UE is capable
of receiving withinan HS-DSCH TTI.

Total number of soft channel bits

Defines the maximum number of soft channel bits over all HARQ processes.
4.5.6 TDD physical channel parameters in uplink

45.6.1 3.84 Mcps TDD physical channel parameters in uplink

Maximum Number of timeslots per frame

Defines the maximum number of timeslots per frame that the UE can transmit.

Maximum number of physical channels per timeslot

Defines the maximum number physical channels transmitted in parallel during one timesiot.

Minimum SF

Defines the minimum SF supported by the UE.

Support of PUSCH

Defines whether PUSCH is supported or not.

4.5.6.2 1.28 Mcps TDD physical channel parameters in uplink

Maximum Number of timeslots per subframe

Defines the maximum number of timedots per subframe that the UE can transmit.

Maximum number of physical channels per timeslot

Defines the maximum number of physical channels transmitted in parallel during one timeslot.
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Minimum SF

Defines the minimum SF supported by the UE.

Support of PUSCH

Defines whether PUSCH is supported or not.

Support of 8PSK

Defines whether 8PSK modul ation is supported or not.

457 RF parameters

UE power class

Indicates the UE power class as defined in [4] for FDD and [5] for TDD.

Radio frequency bands

This parameter isonly applicable for TDD. It defines the uplink and downlink frequency bands supported by the UE as
defined in [5].

Tx/Rx frequency separation

This parameter is only applicable for FDD and only if the UE is operating in frequency band a as defined in [4]. It
defines the uplink/downlink frequency separations supported by the UE.

4.6 Multi-mode related parameters

Support of UTRA FDD
Defines whether UTRA FDD is supported.

Thereisno explicit configuration parameter.

Support of UTRA TDD 3.84 Mcps
Defines whether UTRA TDD 3.84 Mcpsis supported.

Thereisno explicit configuration parameter.

Support of UTRA TDD 1.28 Mcps
Defines whether UTRA TDD 1.28 Mcps is supported.
Thereis no explicit configuration parameter.

4.7 Multi-RAT related parameters

Support of GSM

Defines whether GSM is supported or not. There is a separate parameter for each GSM frequency band.

Support of multi-carrier

Defines whether multi-carrier is supported or not.

3GPP



13

Support of UTRAN to GERAN NACC
Defines whether UTRAN to GERAN NACC is supported or not.

4.7a  Security parameters

Ciphering algorithm capability

This capability defines the ciphering agorithms supported by the UE. In this version of the protocol, the UE shall
support UEAO and UEAL.

Integrity protection algorithm capability

This capability defines the integrity protection algorithms supported by the UE. In this version of the protocol, the UE
shall support UIAL.

4.8 UE positioning related parameters

Standalone location method(s) supported

Definesif a UE can measure its location by some means unrelated to UTRAN (e.g. if the UE has access to a standalone
GPSrreceiver).

OTDOA UE based method supported
Definesif a UE supports the OTDOA UE based schemes.

Network Assisted GPS support

Defines if a UE supports either of the two types of assisted GPS schemes, namely "Network based", "UE based",
"Both", or "none".

GPS reference time capable

Definesif a UE has the capability to measure GPS reference time as defined in [6].

Support for IPDL

Definesif a UE has the capability to use IPDL to enhance its "SFN-SFN observed time difference —type 2"
measurement.

Support for Rx-Tx time difference type 2

Definesif a UE has the capability to perform the Rx-Tx time difference type 2 measurement.

Support for UE Positioning assisted GPS measurement validity in CELL_PCH and URA_PCH RRC states

Defines if UE Positioning measurements using the assisted GPS method are valid in CELL_PCH and URA_PCH RRC
states.

Support for SFN-SFN observed time difference type 2 measurement

Defines if the UE has the capability to perform the SFN-SFN observed time difference type 2 measurement.
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4.9 Measurement related capabilities

Need for downlink compressed mode

Defines whether the UE needs compressed mode in the downlink in order to perform inter-frequency or inter-RAT
measurements. There are separate parameters for measurements on each UTRA mode, on each RAT, and in each
frequency band.

Need for uplink compressed mode

Defines whether the UE needs compressed mode in the uplink in order to perform inter-frequency or inter-RAT
measurements. There are separate parameters for measurements on each UTRA mode, on each RAT, and in each
frequency band.

4.10 General capabilities

Access stratum release indicator

Thisis defined as the release of the UTRA layer 1, 2, and 3 specifications that is applicable for the UE e.g. R'99, Rel-4.

4.11 DL capabilities with simultaneous HS-DSCH

DL capability with simultaneous HS-DSCH configuration

Defines the modification of reception capabilitiesin downlink in terms of DPCH in case an HS-DSCH is configured
simultaneously. The parameter valuesin table 4.11-1 replace the signalled valuesin case an HS-DSCH is configured
simultaneously depending on the setting of the parameter DL DPCH capability with simultaneous HS-DSCH
configuration. Other parameters are valid irrespective whether HS-DSCH is configured simultaneously or not.

Table 4.11-1: DL capabilities with simultaneous HS-DSCH

DL DPCH capability with simultaneous HS-DSCH 32 kbps 64 kbps 128 kbps 384 kbps
configuration
Transport channel parameters
Maximum sum of number of bits of all transport blocks 640 3840 3840 6400
being received at an arbitrary time instant
Maximum sum of number of bits of all convolutionally 640 640 640 640
coded transport blocks being received at an arbitrary time
instant
Maximum sum of number of bits of all turbo coded NA 3840 3840 6400
transport blocks being received at an arbitrary time
instant
Maximum number of simultaneous transport channels 8 8 8 8
Maximum number of simultaneous CCTrCH (FDD) 1 1 1 1
Maximum number of simultaneous CCTrCH (TDD) 2 3 3 3
Maximum total number of transport blocks received 8 8 16 32
within TTIs that end at the same time
Maximum number of TFC 32 48 96 128
Maximum number of TF 32 64 64 64
Support for turbo decoding No Yes Yes Yes
Physical channel parameters (FDD)

Maximum number of DPCH/RPBSCH codes to be 1 1 1 3
simultaneously received
Maximum number of physical channel bits received in 1200 2400 4800 19200
any 10 ms interval (DPCHPBSCH, S-CCPCH).

Ne MNe Ne MNe

Physical channel parameters (TDD 3.84 Mcps)

Maximum number of timeslots per frame 1 2 4 5
Maximum number of physical channels per frame 8 9 14 28
Support of PDSCH No No No No
Maximum number of physical channels per timeslot 8 9 9 9
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DL DPCH capability with simultaneous HS-DSCH 32 kbps 64 kbps 128 kbps 384 kbps
configuration
Physical channel parameters (TDD 1.28 Mcps)
Maximum number of timeslots per subframe 1 2 3 4
Maximum number of physical channels per subframe 8 12 18 43
Support of PDSCH No No No No
Maximum number of physical channels per timeslot 8 11 14 14

4.12

UL capability with simultaneous E-DCH configuration

UL capabilities with simultaneous E-DCH

Defines the modification of transmission capabilitiesin uplink in terms of DPCH in case an E-DCH is configured
simultaneously. The parameter valuesin table 4.12-1 replace the signalled values in case an E-DCH is configured
simultaneously depending on the setting of the parameter UL DPCH capability with simultaneous E-DCH
configuration. Other parameters are valid irrespective whether E-DCH is configured simultaneously or not.

Table 4.12-1: UL capabilities with simultaneous E-DCH

UL DPCH capability with simultaneous E-DCH 64 kbps
configuration
Transport channel parameters
Maximum sum of number of bits of all transport blocks 3840
being transmitted at an arbitrary time instant
Maximum sum of number of bits of all convolutionally 640
coded transport blocks being transmitted at an arbitrary
time instant
Maximum sum of number of bits of all turbo coded 3840
transport blocks being transmitted at an arbitrary time
instant
Maximum number of simultaneous transport channels 8
Maximum total number of transport blocks transmitted 8
ithin TTls that end at the same time
Maximum number of TFC 32
Maximum number of TF 32
Support for turbo encoding Yes
Physical channel parameters (FDD)
Maximum number of DPDCH bits transmitted per 10 ms 2400
Support of PCPCH Yes/No
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5 Possible UE radio access capability parameter
settings
5.1 Value ranges

Table 5.1: UE radio access capability parameter value ranges

UE radio access capability
parameter

Value range

PDCP parameters

Support for RFC 2507 Yes/No
Support for RFC 3095 Yes/No
Support for RFC 3095 context Yes/No
relocation

Support for loss-less SRNS relocation | Yes/No
Support for loss-less DL RLC PDU Yes/No

size change

Maximum header compression
context space

1024, 2048, 4096, 8192, 16384,
32768, 65536, 131072 bytes

Maximum number of ROHC context
sessions

2,4,8,12, 16, 24, 32, 48, 64, 128,
256, 512, 1024, 16384

Support for Reverse Decompression

Not supported, 1..65535

RLC and MAC-hs parameters

Total RLC AM and MAC-hs buffer
size

2, 10, 50, 100, 150, 200, 300, 400,
500, 750, 1000 kBytes

Maximum number of AM entities

3,4,5,6,8,16, 30

Maximum RLC AM window size

2047, 4095

PHY parameters | Transport
channel
parameters in

downlink

Maximum sum of number of bits of all
transport blocks being received at an
arbitrary time instant

640, 1280, 2560, 3840, 5120, 6400,
7680, 8960, 10240, 20480, 40960,
81920, 163840

Maximum sum of number of bits of all
convolutionally coded transport blocks
being received at an arbitrary time
instant

640, 1280, 2560, 3840, 5120, 6400,
7680, 8960, 10240, 20480, 40960,
81920, 163840

Maximum sum of number of bits of all
turbo coded transport blocks being
received at an arbitrary time instant

640, 1280, 2560, 3840, 5120, 6400,
7680, 8960, 10240, 20480, 40960,
81920, 163840

Maximum number of simultaneous
transport channels

4,8, 16,32

Maximum number of simultaneous
CCTrCH

1,2,8,4,56,7,8

Maximum total number of transport
blocks received within TTls that end
within the same 10 ms interval

4,8, 16, 32, 48, 64, 96, 128, 256, 512

Maximum number of TFC

16, 32, 48, 64, 96, 128, 256, 512,
1024

Maximum number of TF

32, 64, 128, 256, 512, 1024

Support for turbo decoding

Yes/No

Transport
channel
parameters in
uplink

Maximum sum of number of bits of all
transport blocks being transmitted at
an arbitrary time instant

640, 1280, 2560, 3840, 5120, 6400,
7680, 8960, 10240, 20480, 40960,
81920, 163840

Maximum sum of number of bits of all
convolutionally coded transport blocks
being transmitted at an arbitrary time
instant

640, 1280, 2560, 3840, 5120, 6400,
7680, 8960, 10240, 20480, 40960,
81920, 163840

Maximum sum of number of bits of all
turbo coded transport blocks being
transmitted at an arbitrary time instant

640, 1280, 2560, 3840, 5120, 6400,
7680, 8960, 10240, 20480, 40960,
81920, 163840

Maximum number of simultaneous
transport channels

2,4,8,16, 32

Maximum number of simultaneous
CCTrCH of DCH type (TDD only)

1,2,38,4,56,7,8

Maximum total number of transport
blocks transmitted within TTls that
start at the same time

2,4,8,16, 32, 48, 64, 96, 128, 256,
512
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UE radio access capability
parameter

Value range

Maximum number of TFC

4, 8, 16, 32, 48, 64, 96, 128, 256,
512, 1024

Maximum number of TF

32, 64, 128, 256, 512, 1024

Support for turbo encoding

Yes/No

FDD Physical Maximum number of DPCH/RBSCH 1,2,3,4,5,6,7,8
channel codes to be simultaneously received
parameters in Maximum number of physical channel | 600, 1200, 2400, 3600, 4800, 7200,
downlink bits received in any 10 ms interval 9600, 14400, 19200, 28800, 38400,
(DPCHPBSCH, S-CCPCH) 48000, 57600, 67200, 76800
Support for SF 512 Yes/No
SuppertefPBSCH Mesihle
Support of HS-PDSCH Yes/No
Simultaneous reception of SCCPCH Yes/No
and DPCH
DRPCH-and-PBSCH
Simultaneous reception of SCCPCH, Yes/No
DPCH and HS-PDSCH
Maximum number of simultaneous S- | 1
CCPCH radio links NOTE:  Only the value 1 is part of
this release of the
specification
Support of dedicated pilots for Yes
channel estimation
Support of dedicated pilots for Yes/No
channel estimation of HS-DSCH
FDD Physical Maximum number of DPDCH bits 600, 1200, 2400, 4800, 9600, 19200,
channel transmitted per 10 ms 28800, 38400, 48000, 57600
parameters in Support of PCPCH Yes/No
uplink Support of E-DPDCH Yes/No
TDD 3.84 Mcps Maximum number of timeslots per 1.14
physical channel | frame
parameters in Maximum number of physical 1, 2,3..224
downlink channels per frame
Minimum SF 16, 1
Support of PDSCH Yes/No
Support of HS-PDSCH Yes/No
Maximum number of physical 1..16
channels per timeslot
TDD 3.84 Mcps Maximum Number of timeslots per 1..14
physical channel | frame
parameters in Maximum number of physical 1,2
uplink channels per timeslot
Minimum SF 16,8,4,2,1
Support of PUSCH Yes/No
TDD 1.28 Mcps Maximum number of timeslots per 1..6
physical channel | subframe
parameters in Maximum number of physical 1,2,3,..,9
downlink channels per subframe
Minimum SF 16,1
Support of PDSCH Yes/No
Support of HS-PDSCH Yes/No
Maximum number of physical 1..16
channels per timeslot
Support 8PSK Yes/No
TDD 1.28 Mcps Maximum number of timeslots per 1..6
physical channel | subframe
parameters in Maximum number of physical 1,2
uplink channels per timeslot
Minimum SF 16,8,4,2,1
Support of 8PSK Yes/No
Support of PUSCH Yes/No
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UE radio access capability
parameter

Value range

FDD RF
parameters

RF parameters

UE power class

3,4
NOTE:  Only power classes 3 and
4 are part of this release of

the specification

Tx/Rx frequency separation

190 Mhz
174.8 MHz to 205.2 MHz
134.8 MHz to 245.2 MHz

RF parameters TDD 3.84 Mcps

RF parameters

UE power class

2,3
NOTE:  Only power classes 2 and
3 are part of this release of

the specification

Radio frequency bands

a), b), ), atb), a+c), b+c), a+b+c)

TDD 1.28 Mcps
RF parameters

UE power class

2,3

Radio frequency bands

a), b), ¢), atb), a+c), b+c), a+b+c)

Multi-mode related parameters

Support of UTRA FDD

Yes/No

Support of UTRA TDD 3.84 Mcps

Yes/No

Support of UTRA TDD 1.28 Mcps

Yes/No

Multi-RAT related parameters

Support of GSM

Yes/No (per GSM frequency band)

Support of multi-carrier

Yes/No

Support of UTRAN to GERAN Yes/No
Network Assisted Cell Change

Security parameters Support of ciphering algorithm UEAO Yes
Support of ciphering algorithm UEA1 Yes
Support of integrity protection Yes
algorithm UIA1

UE positioning related parameters Standalone location method(s) Yes/No

supported

Network assisted GPS support

Network based / UE based / Both/
None

GPS reference time capable Yes/No
Support for IPDL Yes/No
Support for OTDOA UE based Yes/No
method

Support for Rx-Tx time difference type | Yes/No
2 measurement

Support for UE Positioning assisted Yes
GPS measurement validity in

CELL_PCH and URA_PCH RRC

states

Support for SFN-SFN observed time Yes/No

difference type 2 measurement

Measurement related capabilities

Need for downlink compressed mode

Yes/No (per frequency band, UTRA
mode and RAT)

Need for uplink compressed mode

Yes/No (per frequency band, UTRA
mode and RAT)

General capabilities

Access Stratum release indicator

R99, REL-4, REL-5

DL capabilities with simultaneous HS-
DSCH

DL capability with simultaneous HS-
DSCH configuration

32 kbps, 64 kbps, 128 kbps, 384 kbps

UL capabilities with simultaneous E-
DCH

UL capabilities with simultaneous E-
DCH

64 kbps

Table 5.1a: FDD HS-DSCH physical layer categories

HS-DSCH category Maximum Minimum Maximum number of Total number
number of inter-TTI bits of an HS-DSCH of soft
HS-DSCH interval transport block channel bits
codes received within
received an HS-DSCH TTI
Category 1 5 3 7298 19200
Category 2 5 3 7298 28800
Category 3 5 2 7298 28800
Category 4 5 2 7298 38400
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HS-DSCH category Maximum Minimum Maximum number of Total number
number of inter-TTI bits of an HS-DSCH of soft
HS-DSCH interval transport block channel bits
codes received within
received an HS-DSCH TTI
Category 5 5 1 7298 57600
Category 6 5 1 7298 67200
Category 7 10 1 14411 115200
Category 8 10 1 14411 134400
Category 9 15 1 20251 172800
Category 10 15 1 27952 172800
Category 11 5 2 3630 14400
Category 12 5 1 3630 28800

UEs of Categories 11 and 12 support QPSK only.

Table 5.1b: RLC and MAC-hs parameters for FDD HS-DSCH physical layer categories

HS-DSCH Maximum number | Minimum total RLC AM
category of AM RLC entities | and MAC-hs buffer size
[kBytes]
Category 1 6 50
Category 2 6 50
Category 3 6 50
Category 4 6 50
Category 5 6 50
Category 6 6 50
Category 7 8 100
Category 8 8 100
Category 9 8 150
Category 10 8 150
Category 11 6 50
Category 12 6 50
Table 5.1c: 1.28 Mcps TDD HS-DSCH physical layer categories
HS-DSCH Maximum Maximum Maximum Total number of
category number of HS- number of HS- number of HS- soft channel bits
DSCH codes per DSCH timeslots DSCH transport
timeslot per TTI channel bits that
can be received
within an HS-
DSCH TTI
Category 1 12 5 7016 28160
Category 2 12 5 7016 56320
Category 3 12 5 7016 84480
Category 4 16 5 7016 28160
Category 5 16 5 7016 56320
Category 6 16 5 7016 84480
Category 7 12 5 10204 40912
Category 8 12 5 10204 81824
Category 9 12 5 10204 122736
Category 10 16 5 10204 40912
Category 11 16 5 10204 81824
Category 12 16 5 10204 122736
Category 13 16 5 14056 56320
Category 14 16 5 14056 112640
Category 15 16 5 14056 168960
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Table 5.1d: RLC and MAC-hs parameters for 1.28 Mcps TDD HS-DSCH physical layer categories

HS-DSCH Maximum number of | Minimum total RLC
category AM RLC entities AM and MAC-hs
buffer size
[kBytes]

Category 1 6 50
Category 2 6 50
Category 3 6 50
Category 4 6 50
Category 5 6 50
Category 6 6 50
Category 7 6 50
Category 8 6 50
Category 9 6 50
Category 10 6 50
Category 11 6 50
Category 12 6 50
Category 13 6 100
Category 14 6 100
Category 15 6 100

Table 5.1e: 3.84 Mcps TDD HS-DSCH physical layer categories

HS-DSCH Maximum Maximum Maximum number Total number
category number of HS- number of HS- of HS-DSCH of soft channel
DSCH codes per DSCH timeslots transport channel bits
timeslot per TTI bits that can be
received within an
HS-DSCH TTI

Category 1 16 2 12000 52992
Category 2 16 12 12000 52992
Category 3 16 4 24000 105984
Category 4 16 12 24000 105984
Category 5 16 6 36000 158976
Category 6 16 12 36000 158976
Category 7 16 12 53000 211968
Category 8 16 12 73000 264960
Category 9 16 12 102000 317952

Table 5.1f: RLC and MAC-hs parameters for 3.84 Mcps TDD HS-DSCH physical layer categories

HS-DSCH Maximum number | Minimum total RLC AM
category | of AM RLC entities | and MAC-hs buffer size
[kBytes]

Category 1 6 50

Category 2 6 50

Category 3 6 50

Category 4 6 50

Category 5 6 100

Category 6 6 100

Category 7 6 150

Category 8 8 150

Category 9 8 200
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Table 5.1g: FDD E-DCH physical layer categories

E-DCH Maximum Minimum Support for Maximum number of Maximum number of
category number of spreading 10 and 2 ms bits of an E-DCH bits of an E-DCH
E-DCH factor TTI EDCH transport block transport block
codes transmitted within a 10 transmitted within a 2
transmitted ms E-DCH TTI ms E-DCH TTI
Category 1 1 SF4 10 ms TTIl only 7296 -
Category 2 2 SF4 10 ms and 14592 2919
2ms TTI
Category 3 2 SF4 10 ms TTIl only 14592 -
Category 4 2 SF2 10 ms and 20000 5837
2ms TTI
Category 5 2 SF2 10 ms TTIl only 20000 -
Category 6 4 SF2 10 ms and 20000 11520
2ms TTI
NOTE: When 4 codes are transmitted in parallel, two codes shall be transmitted with SF2 and two with SF4

5.2 Reference UE radio access capability combinations

Based on required UE radio access capabilities to support reference RABs as defined in [2], this clause lists reference
UE Radio Access capability combinations. Subclause 5.2.1 defines reference combinations of UE radio access
capability parameters common for UL and DL. Subclauses 5.2.2 and 5.2.3 define reference combinations of UE radio
access capability parameters that are separate for DL and UL respectively. A reference combination for common UL
and DL parameters, one combination for UL parameters and one combination for DL parameters together relate to aUE
with a certain implementation complexity, that allows support for one or several combined reference RABSs.
Combinations for UL and DL can be chosen independently. The bit rate supported by the selected combination of
common UL and DL parameters needsto be at least as high as the maximum out of the supported bit rates of the
selected combination of DL parameters and the selected combination of UL parameters. Different combinations have
different levels of implementation complexity.

For defined reference RABS, it is possible to require a UE to meet a certain reference UE radio access capability
combination. Each UE needs to have capabilities complying with a given reference radio access capability combination.
Each individual radio access capability parameter as defined in subclause 5.1 shall be signalled.

The reference combination numbers shall not be used in the signalling of UE radio access capabilities between the UE
and UTRAN. Reference UE radio access capability combinations provide default configurations that should be used as
abasis for conformance testing against reference RABs.

The UE shall support at least the UE radio access capability parameter values as specified for the 12kbps UE reference
class for both UL and DL.

Allowed values of UE capability parameters are limited by the defined range and granularity of valuesin subclause 5.1.
Values might change depending on further definition of reference RABs for testing.

5.2.1 Combinations of common UE Radio Access Parameters
for UL and DL
NOTE: Measurement-related capabilities are not included in the combinations. These capabilities are independent

from the supported RABs.

Table 5.2.1.1: UE radio access capability parameter combinations,
parameters common for UL and DL

Reference combination of UE Radio| 12 kbps | 32kbps | 64 kbps |128 kbps 384 kbps|768 kbps| 2048

Access capability parameters class class class class class class kbps

common for UL and DL class
PDCP parameters
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Reference combination of UE Radio| 12 kbps | 32 kbps | 64 kbps |128 kbps |384 kbps |768 kbps| 2048
Access capability parameters class class class class class class kbps
common for UL and DL class
Support for RFC 2507 No No No/Yes No/Yes No/Yes No/Yes No/Yes
NOTE 1 NOTE 1 NOTE 1 NOTE 1 NOTE 1
Support for RFC 3095 No/Yes Yes Yes Yes Yes Yes Yes
NOTE 1
Support for RFC 3095 context No/Yes
relocation NOTE 1
Support for loss-less SRNS relocation No/Yes
NOTE 1
Maximum header compression context Not applicable for conformance testing
space
Maximum number of ROHC context Not applicable for conformance testing
sessions
Support for Reverse decompression No/Yes
NOTE 1
RLC parameters
[Total RLC AM buffer size (kbytes) 10 10 10 50 50 100 500
Maximum number of AM entities 4 4 4 5 6 8 8
Maximum RLC AM window size 2047/4095 | 2047/4095 | 2047/4095 | 2047/4095 | 2047/4095 | 2047/4095 | 2047/4095
NOTE 1 NOTE 1 NOTE 1 NOTE 1 NOTE 1 NOTE 1 NOTE 1
Multi-mode related parameters
Support of UTRA FDD Yes/No
NOTE 1
Support of UTRA TDD 3.84 Mcps Yes/No
NOTE 1
Support of UTRA TDD 1.28 Mcps Yes/No
NOTE 1
Multi-RAT related parameters
Support of GSM Yes/No
NOTE 1
Support of multi-carrier Yes/No
NOTE 1
Support of UTRAN to GERAN Network Yes/No
IAssisted Cell Change
Security parameters
Support of ciphering algorithm UEAO Yes
Support of ciphering algorithm UEA1 Yes
Support of integrity protection Yes
algorithm UIAL
UE positioning related parameters
Standalone location method(s) Yes/No
supported NOTE 1

Network assisted GPS support

Network based

/ UE based / Both/ None

NOTE 1
GPS reference time capable Yes/No
NOTE 1
Support for IPDL Yes/No
NOTE 1
Support for OTDOA UE based method Yes/No
NOTE 1
Support for Rx-Tx time difference type Yes/No
2 measurement NOTE 1
Support for UE Positioning assisted Yes
GPS measurement validity in
CELL_PCH and URA_PCH RRC
states
Support for SFN-SFN observed time Yes/No
difference type 2 measurement NOTE 1
RF parameters for FDD
UE power class 3/4
NOTE 1
[Tx/Rx frequency separation 190 MHz

RF parameters for TDD 3.84 Mcps
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Reference combination of UE Radio| 12 kbps | 32 kbps | 64 kbps |128 kbps |384 kbps |768 kbps| 2048
Access capability parameters class class class class class class kbps
common for UL and DL class
Radio frequency bands A/b/c/latb/a+c/b+c/atb+c
NOTE 1
UE power class 2/3
NOTE 1
RF parameters for TDD 1.28 Mcps
Radio frequency bands A/b/c/latb/a+c/b+c/at+tb+c
NOTE 1
UE power class 2/3
NOTE 1
NOTE 1. Options represent different combinations that should be supported with Conformance Tests.
5.2.2 Combinations of UE Radio Access Parameters for DL
Table 5.2.2.1: UE radio access capability parameter combinations, DL parameters
Reference combination of UE | 12kbps | 32kbps | 64 kbps |128 kbps | 384 kbps | 768 kbps [2048 kbps
Radio Access capability class class class class class class class
parameters in DL
Transport channel parameters
Maximum sum of number of bits of | 640 (FDD) 1280 3840 3840 6400 10240 20480
all transport blocks being received at| 1280(TDD)
an arbitrary time instant
Maximum sum of number of bits of 640 640 640 640 640 640 640
all convolutionally coded transport
blocks being received at an arbitrary
time instant
Maximum sum of number of bits of | NA (FDD) 1280 3840 3840 6400 10240 20480(1)
all turbo coded transport blocks 1280(TDD) 10240(2)
being received at an arbitrary time NOTE 5
instant
Maximum number of simultaneous 4 8 8 8 8 8 16
transport channels NOTE 4 NOTE 4 NOTE 4 NOTE 4 NOTE 4 NOTE 4
Maximum number of simultaneous 1 1 2/1 241 211 211 2/1
CCTrCH (FDD) plott=2 plott=2 P P plott=2
NOTE 3 NOTE 3 NOTE 3 NOTE 3 NOTE 3 NOTE 3
Maximum number of simultaneous 1 2 3 3 3 4 4
CCTrCH (TDD) NOTE 3 NOTE 3 NOTE 3 NOTE 3 NOTE 3 NOTE 3 NOTE 3
Maximum total number of transport 4 8 8 16 32 64 96
blocks received within TTIs that end
at the same time
Maximum number of TFC 16 32 48 96 128 256 1024
Maximum number of TF 32 32 64 64 64 128 256
Support for turbo decoding No (FDD) Yes Yes Yes Yes Yes Yes
Yes (TDD)
Support for loss-less DL RLC PDU No No Yes/No Yes/No Yes/No Yes/No Yes/No
size change
Physical channel parameters
(FDD)
‘Maximum number of DPCH/PDSCH 1 1 2/1 2/1 3 3 3
codes to be simultaneously received NOTE 2 NOTE 2
Maximum number of physical 1200 1200 3600/2400 | 7200/4800 | 19200 28800 57600
channel bits received in any 10 ms NOTE2 NOTE2
interval (DPCH;-PDSCH, S-
CCPCH).
Support for SF 512 for DPCH No No No No No No No
NOTE 6
Suppertef-PDSCH Ne Ne YesiNe YesiNe YesNe- | YestNe- | YesiNe-
NOTE -1 NOTE -1 NOTE 1 NOTE 1 NOTE -1
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Reference combination of UE 12 kbps | 32kbps | 64 kbps | 128 kbps | 384 kbps | 768 kbps (2048 kbps
Radio Access capability class class class class class class class
parameters in DL
Support of HS-PDSCH No No Yes/No Yes/No Yes/No Yes/No Yes/No
NOTE 1 NOTE 1 NOTE 1 NOTE 1 NOTE 1
Maximum number of simultaneous 1 1 1 1 1 1 1
S-CCPCH radio links
Support of dedicated pilots for Yes Yes Yes Yes Yes Yes Yes
channel estimation NOTE 1 NOTE 1 NOTE 1 NOTE 1 NOTE 1 NOTE 1 NOTE 1
NOTE 7 NOTE 7 NOTE 7 NOTE 7 NOTE 7 NOTE 7 NOTE 7
Support of dedicated pilots for Yes/No Yes/No Yes/No Yes/No Yes/No Yes/No Yes/No
channel estimation of HS-DSCH NOTE 1 NOTE 1 NOTE 1 NOTE 1 NOTE 1 NOTE 1 NOTE 1
Physical channel parameters
(TDD 3.84 Mcps)
Maximum number of timeslots per 1 1 2 4 5 10 12
frame
Maximum number of physical 5 8 9 14 28 64 136
channels per frame
Minimum SF 16 16 16 16 1/16 1/16 1/16
NOTE 1 NOTE 1 NOTE 1
Support of PDSCH No Yes/No Yes Yes Yes Yes Yes
NOTE 1
Support of HS-PDSCH No No Yes/No Yes/No Yes/No Yes/No Yes/No
NOTE 1 NOTE 1 NOTE 1 NOTE 1 NOTE 1
Maximum number of physical 5 8 9 9 9 9 13
channels per timeslot
Physical channel parameters
(TDD 1.28 Mcps)
Maximum number of timeslots per 1 1 2 3 4 6 6
subframe
Maximum number of physical 5 8 12 18 43 77 77
channels per subframe
Minimum SF 16 16 16 16 1/16 1/16 1
NOTE 1 NOTE 1
Support of PDSCH No Yes/No Yes Yes Yes Yes Yes
NOTE 1
Support of HS-PDSCH No No Yes/No Yes/No Yes/No Yes/No Yes/No
NOTE 1 NOTE 1 NOTE 1 NOTE 1 NOTE 1
Maximum number of physical 5 8 11 14 14 14 14
channels per timeslot
Support of 8PSK No No No No No No Yes

NOTE 1. Options represent different combinations that should be supported with conformance tests.

NOTE 3:
NOTE 4:
NOTE &:
NOTE 6:
NOTE 7:

dedicated pilot bitsto TRUE.

(1) For FDD and 3.84 Mcps TDD (2) For 1.28 Mcps TDD.

The given number does not contain the BCH of the neighbour cell.

The given number does not contain the BCH CCTrCH of the current cell nor of the neighbour cells.

This UE capability does not relate to the support of CPCH in the uplink for which SF 512 is needed

A UE conforming to this release of the specification shall set the support of channel estimation based on

The reference combinations for HS-DSCH capabilities are shown in tables 5.2.2.2, 5.2.2.3 and 5.2.2.4. These tables are

subject to further discussionsin TSG-RAN WGL1 and TSG-RAN WG2.

Table 5.2.2.2: FDD UE radio access capability parameter combinations, DL HS-DSCH parameters

| Reference combination

[1.2 Mbps class|3.6 Mbps class| 7 Mbps class |10 Mbps class]|
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Reference combination

1.2 Mbps class

3.6 Mbps class

7 Mbps class

10 Mbps class

FDD HS-DSCH category

Category 1

Category 5

Category 7

Category 9

Table 5.2.2.3: 1.28 Mcps TDD UE radio access capability parameter combinations, DL HS-DSCH
parameters

Reference combination

1.4 Mbps class

2.0 Mbps class

2.8 Mbps class

1.28 Mcps TDD HS-DSCH Category

Category 1

Category 7

Category 13

Table 5.2.2.4: 3.84 Mcps TDD UE radio access capability parameter combinations, DL HS-DSCH

parameters
Reference combination 1.2 Mbps 2.4 Mbps 3.6 Mbps 7.3 Mbps 10.2 Mbps
class class class class class
3.84Mcps TDD HS-DSCH category Category 1 Category 3 Category 5 Category 8 Category 9

5.2.3 Combinations of UE Radio Access Parameters for UL
Table 5.2.3.1: UE radio access capability parameter combinations, UL parameters
Reference combination of UE Radio | 12kbps | 32kbps | 64 kbps | 128 kbps | 384 kbps | 768 kbps
Access capability parameters in UL class class class class class class
Transport channel parameters
Maximum sum of number of bits of all 640 640(FDD) 3840 3840 6400 10240
transport blocks being transmitted at an 1280 (TDD)
arbitrary time instant
Maximum sum of number of bits of all 640 640 640 640 640 640
convolutionally coded transport blocks
being transmitted at an arbitrary time
instant
Maximum sum of number of bits of all NA NA(FDD) 3840 3840 6400 10240
turbo coded transport blocks being 1280 (TDD)
transmitted at an arbitrary time instant
Maximum number of simultaneous 4 4 8 8
transport channels
Maximum number of simultaneous 1 1 2 2
CCTrCH(TDD only) NOTE 3 NOTE 3 NOTE 3 NOTE 3 NOTE 3 NOTE 3
Maximum total number of transport 4 4 16 32
blocks transmitted within TTls that start at
the same time
Maximum number of TFC 16 16 32 48 64 128
Maximum number of TF 32 32 32 32 32 64
Support for turbo encoding No No (FDD) Yes Yes Yes Yes
Yes (TDD)
Physical channel parameters (FDD)
Maximum number of DPDCH bits 600 1200 2400 4800 9600 19200
transmitted per 10 ms
Simultaneous reception of SCCPCH and No No No Yes/No Yes/No Yes/No
DPCH NOTE 1 NOTE 1 NOTE 1
NOTE 2
BRCH-and-PBSCH
NOTE2
Simultaneous reception of SCCPCH, No No No No No No
DPCH and HS-PDSCH
NOTE 2
Support of PCPCH Yes/No Yes/No Yes/No Yes/No Yes/No Yes/No
NOTE 4 NOTE 1 NOTE 1 NOTE 1 NOTE 1 NOTE 1 NOTE 1
Support of E-DPDCH No No Yes/No Yes/No Yes/No Yes/No
Physical channel parameters (TDD
3.84 Mcps)
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Reference combination of UE Radio 12 kbps 32 kbps 64 kbps | 128 kbps | 384 kbps | 768 kbps

Access capability parameters in UL class class class class class class
Maximum Number of timeslots per frame 1 1 2 3 7 9
Maximum number of physical channels 1 1 1 1 1 2
per timeslot
Minimum SF 8 4 2 2 2 2
Support of PUSCH No Yes/No Yes Yes Yes Yes
NOTE 1
Physical channel parameters (TDD
1.28 Mcps)

Maximum Number of timeslots per 1 1 2 3 5 5

subframe

Maximum number of physical channels 1 1 1 1 1 2

per timeslot

Minimum SF 8 4 2 2 2 2

Support of PUSCH No Yes/No Yes Yes Yes Yes
NOTE 1

Support of 8PSK No No No No No No

NOTE 1: Options represent different combinations that should be supported with conformance tests.

NOTE 2: The downlink parameters 'Simultaneous reception of SCCPCH and DPCH' and-Simuttanesusreception-
o SCCPCH,-BPCH-and-PDSCH"areis included in the combinations for uplink as their requirements
relate to the uplink datarate. Simultaneous reception of SCCPCH and DPCH isrequired for the DRAC
procedure that isintended for controlling uplink transmissions. In this release of the specification, thisis
limited to 1 SCCPCH.

NOTE 3: This number does not contain the RACH CCTrCH.

NOTE 4: Support of PCPCH means that the UE supports PCPCH access for both the CA not active case and for the
CA active case.
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4 General

4.1 Objective

The objective is to describe the MAC architecture and the different MAC entities from a functional point of view.

4.2 MAC architecture

The description in this subclause is a model and does not specify or restrict implementations.

According to the RRC functions the RRC is generally in control of the internal configuration of the MAC.

421 MAC Entities

The diagrams that describe the MAC architecture are constructed from MAC entities.
The entities are assigned the following names.
- MAC-bisthe MAC entity that handles the following transport channels:
- broadcast channel (BCH)
- MAC-c/sh, isthe MAC entity that handles the following transport channels:
- paging channel (PCH)
- forward access channel (FACH)
- random access channel (RACH)
- common packet channel (UL CPCH). The CPCH exists only in FDD mode.

- downlink shared channel (DSCH). The DSCH existsonly in TDD mode.

- uplink shared channel (USCH). The USCH exists only in TDD mode.
- MAC-disthe MAC entity that handles the following transport channels:
- dedicated transport channel (DCH)
- MAC-hsisthe MAC entity that handles the following transport channels:
- high speed downlink shared channel (HS-DSCH)
The exact functions completed by the entities are different in the UE from those completed in the UTRAN.

NOTE: When aUE isallocated resources for exclusive use by the bearers that it supports the MAC-d entities
dynamically share the resources between the bearers and are responsible for selecting the TFI/ TFCI that
isto be used in each transmission time interval .

4.2.2 MAC-b
The following diagram illustrates the connectivity of the MAC-b entity in a UE and in each cell of the UTRAN.
MAC-b represents the control entity for the broadcast channel (BCH).

Thereis one (current cell) or multiple (current and neighbour cells) MAC-b entities in each UE and one MAC-b in the
UTRAN for each cell.

The MAC Control SAP is used to transfer Control information to MAC-b.
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The MAC-b entity islocated in the Node B.

BCCH Mac Control

MAC-b

<|>

BCH

Figure 4.2.2.1: UE side and UTRAN side architecture

4.2.3  Traffic Related Architecture - UE Side

Figure 4.2.3.1 illustrates the connectivity of MAC entities.

The MAC-c/sh controls access to all common transport channels, except the HS-DSCH transport channel.
The MAC-d controls access to all dedicated transport channels, to MAC-c/sh and MAC-hs.

The MAC-hs controls access to the HS-DSCH transport channel.

In the downlink, if logical channels of dedicated type are mapped to common transport channels then MAC-d receives
the data from MAC-c/sh or MAC-hsviatheillustrated connection between the functional entities.

In the uplink, if logical channels of dedicated type are mapped to common transport channels then MA C-d submits the
datato MAC-c/sh viatheillustrated connection between the functional entities.

The mapping of logical channels on transport channels depends on the multiplexing that is configured by RRC.
The MAC Control SAP isused to transfer Control information to each MAC entity.

The associated signalling shown in the figure illustrates the exchange of information between layer 1 and layer 2
provided by primitives shown in [3].
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Figure 4.2.3.1: UE side MAC architecture

3.1 MAC-c/sh entity — UE Side

Figure 4.2.3.1.1 shows the UE side MAC-c/sh entity.

The following functionality is covered:

TCTF MUX:

- thisfunction represents the handling (insertion for uplink channels and detection and deletion for downlink
channels) of the TCTF field in the MAC header, and the respective mapping between logical and transport
channels.

The TCTF field indicates the common logical channel type, or if a dedicated logical channel is used;

add/read UE Id:
- theUE Id isadded for CPCH and RACH transmissions

- the UE Id, when present, identifies data to this UE.
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- UL: TF selection:

- inthe uplink, the possibility of transport format selection exists.
In case of CPCH transmission, a TF is selected based on TF availability determined from status information
on the CSICH,;

- ASC selection:

- For RACH, MAC indicates the ASC associated with the PDU to the physical layer. For CPCH, MAC may
indicate the ASC associated with the PDU to the Physical Layer. Thisisto ensure that RACH and CPCH
messages associated with a given Access Service Class (ASC) are sent on the appropriate signature(s) and
time slot(s). MAC also applies the appropriate back-off parameter(s) associated with the given ASC. When
sending an RRC CONNECTION REQUEST message, RRC will determine the ASC; in all other casesMAC
selects the ASC,;

- scheduling /priority handling

- thisfunctionality is used to transmit the information received from MAC-d on RACH and CPCH based on
logical channel priorities. This function isrelated to TF selection.

- TFC sdlection

- transport format and transport format combination selection according to the transport format combination
set (or transport format combination subset) configured by RRC is performed,

The RLC provides RLC-PDUs to the MAC, which fit into the available transport blocks on the transport channels.

There is one MAC-c/sh entity in each UE.
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Figure 4.2.3.1.1: UE side MAC architecture / MAC-c/sh details

4.2.3.2 MAC-d entity — UE Side

Figure 4.2.3.2.1 shows the UE side MAC-d entity.
The following functionality is covered:

Transport Channel type switching
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- Transport Channel type switching is performed by this entity, based on decision taken by RRC. Thisis
related to a change of radio resources. If requested by RRC, MAC shall switch the mapping of one
designated logical channel between common and dedicated transport channels.

- C/T MUX:

- The C/T MUX is used when multiplexing of several dedicated logical channels onto one transport channel
(other than HS-DSCH) or one MAC-d flow (HS-DSCH) is used. An unambiguous identification of the
logical channel isincluded.

- Ciphering:

- Ciphering for transparent mode data to be ciphered is performed in MAC-d. Details about ciphering can be
found in [10].

- Deciphering:

- Deciphering for ciphered transparent mode datais performed in MAC-d. Details about ciphering can be
found in [10Q].

- UL TFC selection:

- Transport format and transport format combination selection according to the transport format combination
set (or transport format combination subset) configured by RRC is performed.

The MAC-d entity is responsible for mapping dedicated logical channels for the uplink either onto dedicated transport
channels or to transfer datato MAC-c/sh to be transmitted via common channels.

One dedicated logical channel can be mapped simultaneously onto DCH and DSCH_in TDD mode.
One dedicated logical channel can be simultaneously mapped onto DCH and HS-DSCH.

The MAC-d entity has a connection to the MAC-c/sh entity. This connection is used to transfer data to the MAC-c/sh to
transmit data on transport channels that are handled by MAC-c/sh (uplink) or to receive data from transport channels
that are handled by MAC-c/sh (downlink).

The MAC-d entity has a connection to the MAC-hs entity. This connection is used to receive data from the HS-DSCH
transport channel which is handled by MAC-hs (downlink).

Thereisone MAC-d entity in the UE.
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Figure 4.2.3.2.1: UE side MAC architecture / MAC-d details

4.2.3.3 MAC-hs entity — UE Side
The MAC-hs handles the HSDPA specific functions. In the model below the MAC-hs comprises the following entities:

HARQ:

The HARQ entity is responsible for handling the MAC functions relating to the HARQ protocol. The HARQ
functional entity handles all the tasksthat are required for hybrid ARQ. It is responsible for generating ACKs or
NACKSs. The detailed configuration of the hybrid ARQ protocol is provided by RRC over the MAC-Control
SAP.

Reordering Queue distribution:
The reordering queue distribution function routes the MAC-hs PDUs to the correct reordering buffer based on
the Queue ID.

Reordering:

The reordering entity reorders received MAC-hs PDUs according to the received TSN. MAC-hs PDUs with
consecutive TSNs are delivered to the disassembly function upon reception. MAC-hs PDUs are not delivered to
the disassembly function if MAC-hs PDUs with lower TSN are missing. There is one reordering entity for each
Queue ID configured at the UE.

Disassembly:

The disassembly entity isresponsible for the disassembly of MAC-hs PDUs. When aMAC-hsPDU is
disassembled the MAC-hs header is removed, the MAC-d PDUs are extracted and any present padding bits are
removed. Then the MAC-d PDUs are delivered to higher layer.

The associated signalling shown in the figure illustrates the exchange of information between layer 1 and layer 2
provided by primitives shown in [3].
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Figure 4.2.3.3.1: UE side MAC architecture / MAC-hs details

4.2.4  Traffic Related Architecture - UTRAN Side
Figure 4.2.4.1 illustrates the connectivity between the MAC entities from the UTRAN side.

It issimilar to the UE case with the exception that there will be one MAC-d for each UE and each UE (MAC-d) that is
associated with a particular cell may be associated with that cell's MAC-c/sh.

MAC-c/shislocated in the controlling RNC while MAC-d islocated in the serving RNC. MAC-hsislocated in the
Node B. The MAC-d PDUs to be transmitted are transferred from MAC-c/sh to the MAC-hs viathe lub interface in
case of configuration with MAC-c/sh, or from the MAC-d via lur/lub in case of configuration without MAC-c/sh.

The MAC Control SAP isused to transfer Control information to each MAC entity belonging to one UE.

The associated signalling shown in the figure illustrates the exchange of information between layer 1 and layer 2
provided by primitives shown in [3].
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Figure 4.2.4.1: UTRAN side MAC architecture

4241 MAC-c/sh entity — UTRAN Side
Figure 4.2.4.1.1 shows the UTRAN side MAC-c/sh entity. The following functionality is covered:

Scheduling — Priority Handling;

- thisfunction manages FACH and for TDD DSCH resources between the UEs and between data flows
according to their priority.

TCTF MUX

- thisfunction represents the handling (insertion for downlink channels and detection and deletion for uplink
channels) of the TCTF field in the MAC header, and the respective mapping between logical and transport
channels.

The TCTF field indicates the common logical channel type, or if adedicated logical channd is used;

UE Id Mux;
- for dedicated type logical channels, the UE Id field in the MAC header is used to distinguish between UEs;
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- TFC selection:
- inthe downlink, transport format combination selection is done for FACH and PCH and for TDD DSCHs;
- Demultiplex;

- for TDD operation the demultiplex function is used to separate USCH data from different UEs, i.e. to be
transferred to different MAC-d entities;

- DL code alocation;
- for TDD thisfunction is used to indicate the code used on the DSCH,;
- FHow control;

- aflow control function exists toward MAC-d to limit buffering between MAC-d and MAC-c/sh entities. a
flow control function also exists towards MAC-hsin case of configuration with MAC-c/sh.

The RLC provides RLC-PDUs to the MAC, which fit into the available transport blocks on the transport channels.
Thereis one MAC-c/sh entity in the UTRAN for each cell;
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Figure 4.2.4.1.1: UTRAN side MAC architecture / MAC-c/sh details
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4.2.4.2 MAC-d entity — UTRAN Side
Figure 4.2.4.2.1 showsthe UTRAN side MAC-d entity.

The following functionality is covered:

Transport Channel type switching:

- Transport Channel type switching is performed by this entity, based on decision taken by RRC; thisisrelated
to a change of radio resources. If requested by RRC, MAC shall switch the mapping of one designated
logical channel between common and dedicated transport channels.

C/T MUX box;

- thefunction includes the C/T field when multiplexing of several dedicated logical channels onto one
transport channel (other than HS-DSCH) or one MAC-d flow (HS-DSCH) is used.

Priority setting;
- Thisfunctionisresponsible for priority setting on data received from DCCH / DTCH;
Ciphering;

- Ciphering for transparent mode data to be ciphered is performed in MAC-d. Details about ciphering can be
found in [10].

Deciphering;

- Deciphering for ciphered transparent mode datais performed in MAC-d. Details about ciphering can be
found in [10Q].

DL Scheduling/Priority handling;

- inthe downlink, scheduling and priority handling of transport channelsis performed within the allowed
transport format combinations of the TFCS assigned by the RRC.

Flow Control;

- aflow control function exists toward MAC-c/sh to limit buffering between MAC-d and MAC-c/sh entities.
Thisfunction isintended to limit layer 2 signalling latency and reduce discarded and retransmitted dataas a
result of FACH or for TDD DSCH congestion. For the lur interface thisis specified in [11]. A flow control
function also exists towards MAC-hsin case of configuration without MAC-c/sh, see subclause 4.2.4.2.

A MAC-d entity using common channels other than the high speed downlink shared channel is connected to aMAC-
c/sh entity that handles the scheduling of the common channels to which the UE is assigned and DL (FACH) priority
identification to MAC-c/sh;

A MAC-d entity using downlink shared channel is connected to a MAC-c/sh entity that handles the shared channelsto
which the UE is assigned and indicates the level of priority of each PDU to MAC-c/sh;

A MAC-d entity using the high speed downlink shared channel may be connected to a MAC-c/sh entity that in turnis
connected to the MAC-hs entity in the Node B (configuration with MAC-c/sh); alternately, aMAC-d entity using the
high speed downlink shared channel may be connected to the MAC-hs entity in the Node B in case of configuration
without MAC-c/sh.

A MAC-d entity is responsible for mapping dedicated logical channels onto the available dedicated transport channels
or routing the data received on aDCCH or DTCH to MAC-c/sh or to MAC-hs.

One dedicated logical channel can be mapped simultaneously on DCH and DSCH_in TDD mode. Different scheduling
mechanisms apply for DCH and DSCH.

One dedicated logical channel can be mapped simultaneously on DCH and HS-DSCH.

Thereisone MAC-d entity in the UTRAN for each UE that has one or more dedicated logical channelsto or from the
UTRAN.
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