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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 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 data flow in figure 9ais applicable.
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4 Background and Introduction

High Speed Downlink Packet Accessis based on techniques such as adaptive modulation and hybrid ARQ to achieve
high throughput, reduce delay and achieve high pesk rates.

It relies on anew type of transport channel, the HS-DSCH, which is terminated in the Node B. HS-DSCH is applicable
only to PS domain RABs.

5.2.2.1 FDD Downlink Physical layer Model

DCH model with HS-DSCH

DCH DCH HS-DSCH
Decoding and Decoding

demultiplexing

i Coded Composite
Coded Composite
Transport Channel
T t Channel
ra?g%)'lr'rCH?m TPC stream 1 (CCTrCH)
TFCI 1 TPCstreamn TFRI  TFRI
MUX TFCI n HARQ HARQ MUX
Physical Channel Physical Channel
DataStreems | | | 1 | e | Data Streams
cdl1 [FRiGH ERiGH PhyCH PhyCH PhyCH PhyCH Celll

Celln [PhyCH [PhyCH

Figure 5.2.2.1-1: Model of the UE's Downlink physical layer - HS-PDSCH with associated DPCH. HS-
PDSCH is transmitted from cell 1 in this figure

The basic downlink channel configuration consists of one or several HS-PDSCHs along with an associated DPCH
combined with a number of separate shared physical control channels, HS-SCCHSs. The set of shared physical control
channels alocated to the UE at agiven timeis called an HS-SCCH set. The UTRAN may use more than one HS-SCCH
set in one given cell. There isafixed time offset between the start of the HS-SCCH information and the start of the
corresponding HS-PDSCH subframe.

The UE is provided one HS-SCCH set on HS-PDSCH configuration/re-configuration via RRC signalling.

The number of HS-SCCHsin aHS-SCCH set as seen from the UE's point-of-view can range from a minimum of one
HS-SCCH to a maximum of four HS-SCCHs. The UE shall monitor continuously all the HS-SCCHs in the allocated
Set.

A two-step signalling approach is used for indicating which UE has been scheduled and for signalling the necessary
information required for the UE to decode the HS-PDSCHs.

For each HS-DSCH TTI, each Shared Control Channel (HS-SCCH) carries HS-DSCH-related downlink signalling for
one UE. Thefollowing information is carried on the HS-SCCH:

- Transport Format and Resource Indicator (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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- Hybrid-ARQ-related Information (HARQ information):
Thisincludes the HARQ protocol related information for the corresponding HS-DSCH TTI (subclause 7.1.2.1)
and information about the redundancy version.

The HS-SCCH carries a UE identity (viaa UE-specific CRC) that identifies the UE for which it is carrying the
information necessary for decoding the HS-PDSCH.

The HS-PDSCH channelisation codes that are used in a given cell are not sent to the UE using RRC signalling. The HS-
SCCH signals the set of HS-PDSCH channelisation codes which are alocated to a UE for agiven TTI.

Thefirst part of the HS-SCCH contains the channelisation code set and the modulation scheme for the HS-DSCH
allocation with the second part containing the transport block size and H-ARQ related information. One CRC is
calculated over both parts and the UE id, and attached to the HS-SCCH information.

In case of HS-DSCH transmission to the same UE in consecutive HS-DSCH TTIs, the same HS-SCCH should be used
for the corresponding associated downlink signalling.

The upper layer signalling on the DCCH can be mapped to the DCH mapped to the associated DPCH, or in case of
TDD, to the HS-DSCH.

[The HS-DSCH carries a UE identity that identifies the UE so that erroneous delivery of MAC-PDUsto MAC-d is
avoided.]

9.4 Inter-Node B synchronised serving HS-DSCH cell change
during hard handover

Figure 9.4-1 illustrates a synchronised inter-Node B serving HS-DSCH cell change in combination with hard handover.
The reconfiguration is performed in two steps within UTRAN. On the radio interface only asingle RRC procedureis
used.

Here we assume the UE transmitsa MEASUREMENT REPORT message containing intra-frequency measurement
results, triggered by the event 1D "change of best cell”. The SRNC determines the need for hard handover based on
received measurement reports and/or load control agorithms (measurements may be performed in compressed mode for
FDD).

In the first step, the SRNC establishes a new radio link in the target Node B. In the second step this newly created radio
link is prepared for a synchronised reconfiguration to be executed at a given activation time indicated in the CPHY -RL -
Commit-REQ primitive. After the first step, the target Node B starts transmission and reception on dedicated channels.
At the indicated activation time, transmission of HS-DSCH is started in the target HS-DSCH Node B and stopped in the
source HS-DSCH Node B.

The SRNC then sends a TRANSPORT CHANNEL RECONFIGURATION message on the old configuration. This
message indicates the configuration after handover, both for DCH and HS-DSCH. The TRANSPORT CHANNEL
RECONFIGURATION message includes a flag indicating that the MAC-sh-hs entity in the UE shall be reset. The
message a so includes an update of transport channel related parameters for the HS-DSCH in the target HS-DSCH cell.

The UE terminates transmission and reception on the old radio link at the activation time indicated in the TRANSPORT
CHANNEL RECONFIGURATION message, and configuresits physical layer to begin reception on the new radio link.
After L1 synchronisation has been established, the UE sends a TRANSPORT CHANNEL RECONFIGURATION
COMPLETE message. The SRNC then terminates reception and transmission on the old radio link for dedicated
channels and releases all resources allocated to the considered UE.

Note that in thisinter-Node B handover example, RLC for transmission/reception on HS-DSCH is stopped at both the
UTRAN and UE sides prior to reconfiguration and continued when the reconfiguration is completed. It is furthermore
assumed in this example that the TRANSPORT CHANNEL RECONFIGURATION message indicates to the UE that
the MAC-hs entity should be reset and a status report for each RLC entity associated with the HS-DSCH should be
generated. A reset of the UE MAC-hs entity triggers the delivery of the content in the re-ordering buffer to higher
layers.
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Figure 9.4-1: Inter-Node B synchronised serving HS-DSCH cell change during hard handover

9.5 Inter-Node B synchronised serving HS-DSCH cell change
after active set update (radio link addition)

Figure 9.5-1 illustrates an inter-Node B serving HS-DSCH cell change performed subsequent to an active set update. In
this example it is assumed that a new radio link is added which belongs to atarget Node B different from the source
Node B. The cell which is added to the active set is assumed to become the serving HS-DSCH cell in the second step.
This combined procedure is comprised of an ordinary Active Set Update procedure in the first step and a synchronised
serving HS-DSCH cell change in the second step.

We assume the UE transmits a MEASUREMENT REPORT message containing intra-frequency measurement results.
The SRNC determines the need for the combined radio link addition and serving HS-DSCH cell change based on
received measurement reports and/or load control agorithms (measurements may be performed in compressed mode for
FDD).

Asthe first step, the SRNC establishes the new radio link in the target Node B for the dedicated physical channels and
transmits an ACTIVE SET UPDATE message to the UE. The ACTIVE SET UPDATE message includes the necessary
information for establishment of the dedicated physical channelsin the added radio link (but not the HS-PDSCH).
When the UE has added the new radio link it returnsan ACTIVE SET UPDATE COMPLETE message.

The SRNC will now carry on with the next step of the procedure, which isthe serving HS-DSCH cell change. The
target HS-DSCH cell isthe newly added radio link, so far only including dedicated physical channels. For the
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synchronised serving HS-DSCH cell change, both the source and target Node Bs are first prepared for execution of the
handover at the activation time indicated with CPHY -RL-Commit-REQ primitive.

The SRNC then sends a TRANSPORT CHANNEL RECONFIGURATION message, which indicates the target HS-
DSCH cell and the activation time to the UE. The message may also include a configuration of transport channel related
parameters for the target HS-DSCH cell, including an indication to reset the MAC-hs entity and a status report for each
RLC entity associated with the HS-DSCH should be generated.

Since source and target HS-DSCH cell are controlled by different Node Bs, MAC-hs in source and target Node B need
to be released and setup, respectively, which is assumed to be done with CMAC-HS-Release-REQ and CMAC-HS
Setup-REQ primitives. These MAC-hs control primitives are assumed to be carried on the same NBAP/RNSAP
messages, which carry the CPHY -RL-Reconfig-REQ primitives. Execution of release and setup of MAC-hs entities
shall also be performed at the indicated activation time.

When the UE has completed the serving HS-DSCH cell change it returnsa TRANSPORT CHANNEL
| RECONFIGURATION COMPLETE message to the network.
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Figure 9.5-1: Inter-Node B synchronised serving HS-DSCH cell change after active set update
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9.4 Inter-Node B synchronised serving HS-DSCH cell change
during hard handover

Figure 9.4-1 illustrates a synchronised inter-Node B serving HS-DSCH cell change in combination with hard handover.
The reconfiguration is performed in two steps within UTRAN. On the radio interface only asingle RRC procedureis
used.

Here we assume the UE transmitsa MEASUREMENT REPORT message containing intra-frequency measurement
results, triggered by the event 1D "change of best cell”. The SRNC determines the need for hard handover based on
received measurement reports and/or load control agorithms (measurements may be performed in compressed mode for
FDD).

In the first step, the SRNC establishes a new radio link in the target Node B. In the second step this newly created radio
link is prepared for a synchronised reconfiguration to be executed at a given activation time indicated in the CPHY -RL-
Commit-REQ primitive. After the first step, the target Node B starts transmission and reception on dedicated channels.
At the indicated activation time, transmission of HS-DSCH is started in the target HS-DSCH Node B and stopped in the
source HS-DSCH Node B.

The SRNC then sends a TRANSPORT CHANNEL RECONFIGURATION message on the old configuration. This
message indicates the configuration after handover, both for DCH and HS-DSCH. The TRANSPORT CHANNEL
RECONFIGURATION message includes a flag indicating that the MAC-sh-hs entity in the UE shall be reset. The
message a so includes an update of transport channel related parameters for the HS-DSCH in the target HS-DSCH cell.

The UE terminates transmission and reception on the old radio link at the activation time indicated in the TRANSPORT
CHANNEL RECONFIGURATION message, and configuresits physical layer to begin reception on the new radio link.
After L1 synchronisation has been established, the UE sends a TRANSPORT CHANNEL RECONFIGURATION
COMPLETE message. The SRNC then terminates reception and transmission on the old radio link for dedicated
channels and releases all resources allocated to the considered UE.

Note that in thisinter-Node B handover example, RLC for transmission/reception on HS-DSCH is stopped at both the
UTRAN and UE sides prior to reconfiguration and continued when the reconfiguration is completed. It is furthermore
assumed in this example that the TRANSPORT CHANNEL RECONFIGURATION message indicates to the UE that
the MAC-hs entity should be reset and a status report for each RLC entity associated with the HS-DSCH should be
generated. A reset of the UE MAC-hs entity triggers the delivery of the content in the re-ordering buffer to higher
layers.

3GPP



Error! No text of specified style in document. 4 Error! No text of specified style in document.

lub/lur
Target Target Source Sour
[were| [ wrRc] [wmc] [ wu | NoceBLL| | Node B! NodeBLL| | NodeB [sca | [smowmac] [ smoRc] [ soree
Measurenent
, QPHY-Veasurement-IND
Reporting
ariteria
flfled DOCH|VEASUREMENT REPORT
Inter-frequency
hendover dedsion
CPHY-RL-SetupREQ
(NBAPRNSAP: RL Setup Request)
Sartrx
CPHY-RL-Setup-ONF R
St (NBAP/RNSAP, RL Setup Responsg) « OPHY-RL-Setup-REQ
P OVACHS-Release-REQ éPL FREQE0)
B [CPHY-RL-VOHify-REQ
N (NBAP/RNSAP: RL Recorfliguration jprepare)
(OPHY-RL-Votify-ONF R
(NBAP/RNSAP: RL Recorffiguration|Readly)
. [CPHY-RL-Comit-REQ
D NBAPIRNSAP: R Recorfiguration [oonrit)
L OVACHS Setup REQ
CPHYRLModify-REQ
(NBAPIRNSAP: R Reconfiguration Prepare)
CPHY-RL-Vocify-ONF
(NBAP/RNSAP] R Recorffiguration) Readly)

CPHY-RL-Commit-REQ
(NBAPIRNSAP: Rt Recortiguration Qormi)
DOCH TRANSPORT QHANNEL RECONFGURATION (sent of dd corfiguration)

A

CPHY-R-Modify-REQ N
|Stop tx/ix in the source cell for DOH and HSDSCH, and

start tx for HS-DSCHin the target cell &t the given activation tine,
UE starts tx/rx on DOH and rx on HS-DSCH after synchronization has been
lestablished to the target cell

A

QVACHS Reset-REQ
Satus Repot-REQ

DOCH TRANSPORT CHANNEL RECONAIGURATION COMPLETE (sent|on new configuration, acknowledgefi on L2)

 CTHg RN

CPHY-RL-Release-REQ
NBAPRNSAP] RL deletion request)

7 A
Iﬂm CPHY-RL-Release- ONF

(NBAPRNSAP: RL déletion response)

DPHY-RL-Release-REQ

Figure 9.4-1: Inter-Node B synchronised serving HS-DSCH cell change during hard handover

9.5 Inter-Node B synchronised serving HS-DSCH cell change
after active set update (radio link addition)

Figure 9.5-1 illustrates an inter-Node B serving HS-DSCH cell change performed subsequent to an active set update. In
this example it is assumed that a new radio link is added which belongs to atarget Node B different from the source
Node B. The cell which is added to the active set is assumed to become the serving HS-DSCH cell in the second step.
This combined procedure is comprised of an ordinary Active Set Update procedure in the first step and a synchronised
serving HS-DSCH cell change in the second step.

We assume the UE transmits a MEASUREMENT REPORT message containing intra-frequency measurement results.
The SRNC determines the need for the combined radio link addition and serving HS-DSCH cell change based on
received measurement reports and/or load control agorithms (measurements may be performed in compressed mode for
FDD).

Asthe first step, the SRNC establishes the new radio link in the target Node B for the dedicated physical channels and
transmits an ACTIVE SET UPDATE message to the UE. The ACTIVE SET UPDATE message includes the necessary
information for establishment of the dedicated physical channelsin the added radio link (but not the HS-PDSCH).
When the UE has added the new radio link it returnsan ACTIVE SET UPDATE COMPLETE message.

The SRNC will now carry on with the next step of the procedure, which isthe serving HS-DSCH cell change. The
target HS-DSCH cell isthe newly added radio link, so far only including dedicated physical channels. For the
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synchronised serving HS-DSCH cell change, both the source and target Node Bs are first prepared for execution of the
handover at the activation time indicated with CPHY -RL-Commit-REQ primitive.

The SRNC then sends a TRANSPORT CHANNEL RECONFIGURATION message, which indicates the target HS-
DSCH cell and the activation time to the UE. The message may also include a configuration of transport channel related
parameters for the target HS-DSCH cell, including an indication to reset the MAC-hs entity and a status report for each
RLC entity associated with the HS-DSCH should be generated.

Since source and target HS-DSCH cell are controlled by different Node Bs, MAC-hs in source and target Node B need
to be released and setup, respectively, which is assumed to be done with CMAC-HS-Release-REQ and CMAC-HS
Setup-REQ primitives. These MAC-hs control primitives are assumed to be carried on the same NBAP/RNSAP
messages, which carry the CPHY -RL-Reconfig-REQ primitives. Execution of release and setup of MAC-hs entities
shall also be performed at the indicated activation time.

When the UE has completed the serving HS-DSCH cell change it returnsa TRANSPORT CHANNEL
| RECONFIGURATION COMPLETE message to the network.
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Figure 9.5-1: Inter-Node B synchronised serving HS-DSCH cell change after active set update
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8.6.4.8 RB mapping info
If the IE "RB mapping info" isincluded, the UE shall:
1> for each multiplexing option of the RB:

2> if amultiplexing option that maps alogica channel corresponding to a TM-RLC entity onto RACH, CPCH,
FACH or DSCH or HS-DSCH isincluded:

3> set the variable INVALID_CONFIGURATION to TRUE.

2> if the multiplexing option realises the radio bearer on the uplink (resp. on the downlink) using two logical
channels with different values of the IE "Uplink transport channel type" (resp. of the IE "Downlink transport
channel type"):

3> set the variable INVALID_CONFIGURATION to TRUE.

2> if that RB isusing TM and the |E " Segmentation indication” is set to TRUE and, based on the multiplexing
configuration resulting from this message, the logical channel corresponding to it is mapped onto the same
transport channel as another logical channel:

3> set the variable INVALID_CONFIGURATION to TRUE.

2> if the transport channel considered in that multiplexing option is different from RACH and if that RB is using
AM and the set of RLC sizes applicable to the uplink logical channel transferring data PDUs has more than
one element not equal to zero:

3> set the variable INVALID_CONFIGURATION to TRUE.

2> if that RB isusing UM or TM and the multiplexing option realises it using two logical channels:
3> set the variable INVALID_CONFIGURATION to TRUE.

2> for each logical channel in that multiplexing option:
3> if thevalue of the IE"RLC sizelist" is set to "Explicit list":

4> if a"Transport format set" for the transport channel thislogical channel is mapped on in this
multiplexing option is included in the same message, and the value (index) of any IE "RLC size
index" inthe |E "Explicit list" does not correspond to an "RLC size" in the | E transport format set of
that transport channel given in the message; or

4> if the transport channel thislogical channel is mapped on in this multiplexing option is different from
RACH, and if a"Transport format set" for that transport channel is not included in the same message,
and the value (index) of any IE "RLC sizeindex" in the |E "Explicit list" does not correspond to an
"RLC size" in the stored transport format set of that transport channel; or

4> if a"Transport format set” for the transport channel thislogical channel is mapped onin this
multiplexing option isincluded in the same message, and the value of any IE "Logical channel list" in
the transport format set is not set to "Configured"; or

4> if a"Transport format set” for the transport channel thislogical channel is mapped onin this
multiplexing option is not included in the same message, and the value of any IE "Logical channel
list" in the stored transport format set of that transport channel is not set to "Configured":

5> set the variable INVALID_CONFIGURATION to TRUE.
3> if thevalue of the IE"RLC sizelist" isset to "All":
4> if the transport channel thislogical channel is mapped onis RACH; or

4> if a"Transport format set” for the transport channel thislogical channel is mapped onin this
multiplexing option isincluded in the same message, and the value of any |E "Logical channel list" in
the transport format set is not set to "Configured”; or
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4> if a"Transport format set” for the transport channel thislogical channel is mapped onin this
multiplexing option is not included in the same message, and the value of any IE "Logica channel
list" in the stored transport format set of that transport channel is not set to " Configured”:

5> set the variable INVALID_CONFIGURATION to TRUE.
3> if thevalue of the IE "RLC sizelist" is set to "Configured”:
4> if the transport channel thislogical channel is mapped onis RACH; or

4> if a"Transport format set" for the transport channel thislogical channel is mapped on in this
multiplexing option isincluded in the same message, and for none of the RLC sizes defined for that
transport channel in the "Transport format set”, the "Logical Channel List" isset to "All" or given as
an "Explicit List" which contains thislogical channel; or

4> if a"Transport format set” for the transport channel thislogical channel is mapped onin this
multiplexing option is not included in the same message, and for none of the RLC sizes defined in the
transport format set stored for that transport channel, the "Logical Channel List" is set to "All" or
given as an "Explicit List" which contains thislogical channel:

5> set the variable INVALID_CONFIGURATION to TRUE.

1> if, asaresult of the message this IE isincluded in, several radio bearers can be mapped onto the same transport
channel, and the |IE "Logical Channel Identity" was not included in the RB mapping info of any of those radio
bearers for a multiplexing option on that transport channel or the same "Logical Channel Identity" was used
more than once in the RB mapping info of those radio bearers for the multiplexing options on that transport
channel:

2> set the variable INVALID_CONFIGURATION to TRUE.
1> if the"RB mapping info" is considered as valid according to the rules above:
2> delete dl previously stored multiplexing options for that radio bearer;
2> store each new multiplexing option for that radio bearer;
2> perform the actions as specified in subclause 8.5.21.
1> if the IE "Uplink transport channel type" is set to the value "RACH":
2> in FDD:

3> refer the IE "RLC sizeindex" to the RACH Transport Format Set of the first PRACH received in the |IE
"PRACH system information list" received in System Information Block 5 or  System Information
Block 6.

2> inTDD:

3> usethefirst Transport Format of the PRACH of the |IE "PRACH system information list" at the position
equal to thevaluein the IE "RLC size index".

Incase IE"RLC info" includes |E "Downlink RLC mode" ("DL RLC logical channel info" is mandatory present) but |IE
"Number of downlink RLC logical channels' is absent in the corresponding |E "RB mapping info", the parameter
values are exactly the same as for the corresponding UL logical channels. In case two multiplexing options are specified
for the UL, the first options shall be used as default for the DL. Asregards the IE "Channel type", the following rule
should be applied to derive the DL channel type from the UL channel included in the | E:

Channel used in UL DL channel type implied by
"same as"
DCH DCH
RACH FACH
CPCH FACH
USCH DSCH
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If ciphering is applied, UTRAN should not map Transparent Mode RBs of different CN domains on the same transport
channel and it should not map transparent mode SRBs and RBs onto the same transport channel. In such cases the UE
behaviour is not specified.

In FDD, Fthe UTRAN should not map signalling radio bearers on the HS-DSCH. In such case the UE behavour is
unspecified in this version of the specification.
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