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3 Symbols
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5 Radio Bearer Control — Overview of Procedures

5.1 Configurable parameters
The following layer 1, MAC and RLC parameters should be able to configure by RRC. Thelist is not complete.
- Radio bearer parameters, e.g.

- RLC parameters per RLC link (radio bearer), which may include e.g. PDU size and timeout values. Used by
RLC.

- Multiplexing priority per DCCH/DTCH. Used by MAC in case of MAC multiplexing of logical channels.
- Transport channel parameters, e.g.
- Scheduling priority per transport channel. Used by MAC in case of layer Imultiplexing of transport channels.
- Transport format set (TFS) per transport channel. Used by MAC and L1.
- Transport format combination set (TFCS) per UE. Used by MAC and L1.
- Allowed subset of TFCS per UE. Used by MAC.
- CPCH access parameters per CPCH channel. [Details are FFS.] Used by MAC and L 1.

- Physical channel parameters, which may include e.g. carrier frequency and codes. Used by L 1.

5.2 Typical configuration cases

The table below gives a proposal which main combination cases of parameter configuration that shall be supported, in
terms of which parameters that shall be able to configure simultaneously (by one procedure). Note that the " Transport
channel type switching" is not a parameter as such, it only indicates that switching of transport channel type may take
place for that combination case.

Table 1: Typical configuration cases.
An "X" indicates that the parameter can (but need not) be configured

Parameter Layer A|lB]|C|D|E F
Radio bearer RLC parameters RLC X
parameters
Logical channel MAC X
multiplexing priority
Transport Transport channel MAC X
channel scheduling priority
parameters
TFS L1+MAC X [ X
TFCS L1+MAC X | X
Subset of TFCS MAC X | X
Transport channel MAC X | X | X
type switching
Physical channel parameters L1 X | X[ XX

Case A istypically when aradio bearer is established or released, or when the QoS of an existing radio bearer need to be
changed (the necessity of change of QoS is FFS).

Case B iswhen the traffic volume of aradio bearer has changed so the TFS used on the DCH need to be changed, which
may in turn affect any assigned set of physical channels. Another example isto make the UE use a new transport channel
and at the same time supplying the TFS for that channel.
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8 3GPP TS 25.303 v. 3.1.0 (1999-10)

Case C iswhen the traffic volume of one radio bearer has changed so that the used transport channel type is changed,
e.g. fromRACH/CELL FACH to BEH/CELL_DCH or when the CPCH Set assigned to a UE is switched. This case
includes the assignment or release of a set of physical channels.

Case D ise.g. the change of used DL channelization code, when a DCH is currently used. No transport channel type
switching take place.

Case E isatemporary restriction and/or arelease of restriction for usage of the TFCS by the UE (total uplink rate).

Case F is used to dynamically control the allocation of resources on uplink DCHsin the CRNC, using broadcast
information such as transmission probability and maximum bit rate.

5.3 RRC Elementary Procedures

5.3.1 Category 1: Radio Bearer Configuration

Thefirst category of procedures includes Case A and are characterized by:
- Areexecuted upon request by higher layers and the parameter configuration is based on QoS
- AffectsL1l, MACand RLC.

There are three RRC procedures included in this category:

- RadioBearer Establishment. This procedure establishes a new radio bearer. The establishment includes, based
on QoS, assignment of RLC parameters, multiplexing priority for the DTCH, CPCH Set assignment, scheduling
priority for DCH, TFS for DCH and update of TFCS. It may also include assignment of a physical channel(s) and
change of the used transport channel types/ RRC state.

- RadioBearer Release. This procedure releases aradio bearer. The RLC entity for the radio bearer isreleased.
The procedure may also release a DCH, which affects the TFCS. It may include release of physical channel(s)
and change of the used transport channel types/ RRC state.

- Bearer Reconfiguration. (NOTE) This procedure reconfigures parameters for a radio bearer (e.g. the signalling
link) to reflect a change in QoS. It may include change of RLC parameters, change of multiplexing priority for
DTCH/DCCH, CPCH Set assignment, change of DCH scheduling priority, change of TFS for DCH, change of
TFCS, assignment or release of physical channel(s) and change of used transport channel types.

NOTE: The necessity of this procedureis FFS.

5.3.2 Category 2: Transport Channel Configuration

The second category of proceduresincludes Case B and are characterized by:

- Configuration of TFS for atransport channel and reconfiguration of TFCS is done, but sometimes also physical
channel parameters.

- AffectsL1 and MAC.

- Switching of used transport channel(s) may take place.

There is one RRC procedure included in this category:

- Transport Channe Reconfiguration. This procedure reconfigures parameters related to a transport channel
such asthe TFS. The procedure also assigns a TFCS and may change physical channel parametersto reflect a
reconfiguration of atransport channel in use.

NOTE: It isexpected that the configuration of TFS/TFCS needs to be done more seldom than the assignment of
physical channel. A "pre-configuration” of TFS/TFCS of atransport channel not in use can be done by
this procedure, to be used after transport channel type switching when the physical channel is assigned.

3GPP 8



9 3GPP TS 25.303 v. 3.1.0 (1999-10)

5.3.3 Category 3: Physical Channel Configuration
The third category of procedures includes the cases C and D and are characterized by:
- May assign or release a physical channel for the UE (which may result in transport channel type switching)

- May make a combined release and assignment (replacement) of aphysical channel in use (which does not result
in transport channel type switching / change of RRC state).

Affects mainly L1, and only the transport channel type switching part of MAC.

- Thetransport format sets (TFS and TFCS) are not assigned by this type of procedure. However, the UE can be
directed to a transport channel, which TFSis already assigned to the UE.

There is one RRC procedure included in this category:

- Physical Channel Reconfiguration. This procedure may assign, replace or release a set of physical channels
used by an UE. Asaresult of this, it may also change the used transport channel type (RRC state). For example,
when the first physical channel is assigned the UE enters the DCH/DCH state. When the last physical channel is
released the UE leaves the BCH/CELL_DCH state and enters a state (and transport channel type) indicated by
the network. A special case of using this procedure is to change the DL channelization code of a dedicated
physical channel.

NOTE: The procedure does not change the active set, in the downlink the same number of physical channels are
added or replaced for each radio link.
5.34 Category 4: Transport Format Combination Restriction

The fourth category of procedures includes Case E and are characterized by:

- Doesonly control MAC by means of the transport format combinations that may be used within the set without
affecting L1.

There is one RRC procedure included in this category:
- Transport format combination control. The network uses this procedure towards an UE, to control the used

transport format combinations in the uplink within the transport format combination set.

5.35 Category 5: Uplink Dedicated Channel Control in CRNC

The fifth category of procedures includes Case F and are characterized by:

- Does control UE MAC by means of broadcasting transmission probability and maximum total bit rate that shall
be used for uplink DCHSs, which are under control by this procedure.

There is one RRC procedure included in this category:

- Dynamic Resource Allocation Control of Uplink DCHs: The network uses this procedure towards all UEs, to
control the probability of transmission and the maximum total bit rate used by uplink DCHs, which are under
control by this procedure.

3GPP 9
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6.2.3.1 UE-Originated DCH Activation

Figure 14 illustrates an example of a procedure for a switch from common channels (RACGH/FACHCELL FACH) to
dedicated (CELL_DCH) channels.

In the UE the traffic volume measurement function decides to send aMEASUREMENT REPORT message to the
network. In the network this measurement report could trigger numerous different actions. For example the network
could do a change of transport format set, channel type switching or, if the system traffic is high, no action at all. In this
case aswitch from RACH/CELL _FACH to BEH/CELL _DCH isinitiated.

Whether the report should be sent with acknowledged or unacknowledged data transfer or if the network should be able
to configure data transfer mode for the report is FFS.

First, the modifications on L1 are requested and confirmed on the network side with CPHY -RL-Setup primitives.

The RRC layer on the network side sends a PHY SICAL CHANNEL RECONFIGURE message to its peer entity in the
UE (acknowledged or unacknowledged transmission optional to the network). This message is sent on DCCH mapped to
FACH. The message includes information about the new physical channel, such as codes and the period of time for
which the DCH is activated (NOTE 1).

NOTE 1: This message does not include new transport formats. If a change of these is required due to the change of
transport channel, this is done with the separate procedure Transport Channel Reconfiguration. This
procedure only handles the change of transport channel.

When the UE has detected synchronisation on the new dedicated channel L2 is configured on the UE side and a

PHY SICAL CHANNEL RECONFIGURE COMPLETE message can be sent on DCCH mapped on DCH to RRC in the
network (need FFS). Depending on whether the complete-message is applied, the need for an indication of the
synchronisation on the NW side isaso FFS. Triggered by either the NW CPHY _sync _ind or the L3 complete message,
the RNC-L1 and L2 configuration changes are executed in the NW.

When applying the FAUSCH, the "DCCH: RACH: MEASUREMENT REPORT" is replaced by a"DCCH: FAUSCH:
DCH REQUEST" message that is transmitted on the FAUSCH in unacknowledged mode. In this case rather than giving
ameasurement report for the NW to process, the FAUSCH indicates a request for aDCH of predefined capacity.
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Uu lub
UE-RRC | | ueric | [ uewac ] [ uer | [ Nodes-L1 | [ mycun | [ crnc-mac | [ srRnc-mac | | srNc-RLC | | sRNC-RRC
CMAC-measurement-IND
<
DCCH: RACH: MEASUREMENT REPORT (acknowlpdged or unacknowledged RLC trafjsmission FFS)
»
Switch
decision
P CPHY-RL-Setup-REQ
<
Start tx/rx
CPHY-RL-Betup-CNF
»
DCCH: FACH: PHYSICAL CHANNE|L RECONFIGURE (ackrowledged of unacknowledged RLC |transmission optional)
<
CPHY-RL-Setup-REQ
Start tx/rx
‘ Establish L1 connection
CPHY-Sync-IND CPHY-Synp-IND (FFS)
< »
CMAC-D / SH-Config-REQ
>
CRLC-Config-REQ
»
CCH: DCH| PHYSICAL CHANNEL|RECONFIGURE COMPLETE (FFS)
»
CPHY-RL-Setup-REQ
<
MAC-SH-Config-REQ
<
CMAC-D-Config-REQ
<
P CRLC-Config-REQ
<

Figure 14: UE-Originated DCH Activation
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6.2.3.2 UE-terminated synchronised DCH Modify
Uu lub
UE-RRC ‘ ‘ UE-RLC ‘ ‘ UE-MAC ‘ ‘ UE-L1 ‘ ‘ Node B-L1 ‘ ‘ RNC-L1 ‘ ‘CRNC-MAC‘ ‘SRNC-MAC‘ ‘ SRNC-RLC ‘ ‘SRNC-RRC
CPHY-RL-Modify-REQ
<
CPHY-RL-Modify-CNF
Choose
ActivationTime
CPHY-commit-REQ
Ll
al
P RLC-Data-REQ
DCCH: DCH: Acknowledged|Data [Physica‘channel Reconfigure]
P RLC-Data-IND - [Physical Channel Reconfigure]
[Physica}hannel Reconfigure] DCCH: DCH: Data ack
RLC-Data-CNF
CPHY-RL-Modify-REQ
g P CMAC-SH-Config-REQ
CMAC-D / SH-Config-REQ h
i CMAC-D-Config-REQ
CRLC-Config-REQ B
g CRLC-Config-REQ
<

‘ Modify L1, MAC, RLC ‘

| | | | | | |
R0 0 0 oy (O

Figure 15: UE-terminated synchronised DCH Modify
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Figure 15 illustrates an example of a synchronised procedure for DCH modification. Triggering of this procedure could for example be accomplished by an inactivity timer. The

procedure can e.g. release al transport formats of a radio bearer without releasing the DCH, due to another bearer using it. The synchronised procedure is applied in the case when
the old and new configurations are not compatible e.g. change of channelization code.

After the CPHY -RL-Modify reguests have been confirmed, an activation time is chosen by NW-RRC. After deciding upon the activation time, the NW-RRC sendsa PHY SICAL
CHANNEL RECONFIGURE message as acknowledged data transfer to the UE. In both uplink and downlink this message is sent on DCCH mapped on DCH.

After reception the UE reconfigures L1 and L2 to DCH resources. The need for a Physical Channel Reconfigure Complete message to the network is FFS (not shown here). If a
complete message is used it would be sent on DCCH mapped on DCH. In the unsynchronised case this message could trigger amodification of L1 and L2 resourcesin the
network associated with the dedicated channel.

6.2.3.3 UE-terminated DCH Release

Figure 16 illustrates an example of a procedure for a switch from dedicated (CELL_DCH) to common (RACH/CELL FACH) channels. All DCHs used by a UE are released and
all dedicated logical channels are transferred to RACH/CELL FACH instead. Triggering of this procedure could for example be an inactivity timer.

A switch from DCH to common channelsis decided and aPHY SICAL CHANNEL RECONFIGURE message is sent (acknowledged or unacknowledged data transfer isa
network option) from the RRC layer in the network to the UE. This messageis sent on DCCH mapped on DCH.

NOTE 1: This message does not include new transport formats. If a change of these is required due to the change of transport channel, this is done with the separate procedure
Transport Channel Reconfiguration. This procedure only handles the change of transport channel.

NOTE 2: If theloss of L1 syncis used to detect in the NW that the UE has released the DCH:s, asis one possibility in the figure, then there may be a need to configure the
Node B-L 1 to a short timeout for detecting loss of sync. Thisis presented by the CPHY _out_of _sync_configure primitives in the figure. The L23 group is seeking
guidance from the L 1-group relating to the time required for reliable out-of-sync detection.

After reception the UE reconfigures L1 and L2 to release old DCH resources. The PHY SICAL CHANNEL RECONFIGURE COMPLETE (need FFS) message to the network is
here sent on DCCH mapped on RACH (message acknowledgement on FACH). This message triggers anormal release of L1 and L2 resources in the network associated with the
dedicated channel. If the L3 COMPLETE message doesn’t exist, the CPHY _out_of_sync_ind from the physical layer must be applied.
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NOTE 3: When a Switch to RACH/CELL _FACH isdoneit isimportant to free the old code as fast as possible so that it can be reused. Therefore instead of waiting for the
Physical Channel Reconfigure Complete message the network can reconfigure L1 and L2 when the acknowledged data confirmation arrives and the network is sure
that the UE has received the Physical Channel Reconfigure message. To be even more certain that the UE has released the old DCH resources the network can wait

until after the Out of sync Indication from L 1.

These steps including atimer starting when the Physical Channel Reconfigureis sent, gives the network four different indications that the released DCH isrealy

released, and that resources can be reused.

Uu lub

‘ UE-RRC ‘ ‘ UE-RLC ‘ ‘ UE-MAC ‘ ‘ UE-LL

‘ Node B-L1 ‘

‘ RNC-L1 ‘

‘ CRNC-MAC ‘

‘ SRNC-MAC ‘

‘ SRNC-RLC ‘

>
hl

ol
l

CPHY-Out-Of-Sync-Config-REQ

CPHY-Out

Of-Sync-Config-CNF

DCCH: DCH: |PHYSICAL CHANNEL RECONFIGURE (ackno

ledged or unacknowledged optional)

CPHY-RL-Release-REQ

A 4

CMAC-D / SH-Config-REQ

CRLC-Config-REQ

P>

DICCH: RACH: PHYSICAL CHANNE

RECONFI

CPHY-Out-Of-Sync-IND

GURE COMPLETE (FF$)

A

PHY-RL-Release-REQ

PHY-RL-Release-REQ

A

CMAC-SH-Config-REQ

CMAC-D-Config-REQ

P CRLC-Config-REQ

| ] B |

| |

|

|

Figure 16: UE-terminated DCH Release
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6.3

Data transmission
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6.3.1  Acknowledged-mode data transmission ir-BESH-,BCEH+on DSCH
Uu lub lur
UE-RLC \ \ UE-MAC-D \ \ UE-MAC-SH \ \ UE-L1 Node B-L1 CRNC-MAC-SH SRNC-MAC-D \ \ SRNC-RLC
DTCH (/ PCCH): MAC-D-Data-REQ
D [Data]
< MAC{SH-Data-REQ
[Data]
Schedule DSCH
transmission
| DSCH: MAHY-Data-REQ
[Data, TFI]

P DCH: MAHY-Data-REQ
[Data2, TFI2]

(PDS$CH)

D [D4ta]

(DP[CH)

[Dataz, TJFI, TFI2]
DSCH: MPHY-Data-IND
D [Data, TFI]
| MAC-SH-Data-IND
h [Data]
MAC-D-Data-IND
- [Data]
DTCH (/ DCCH): DCH: Data ACK
|| || || ] ] | ||

Figure 19: Example of acknowledged-mode data transmission on DSCH
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Figure 19 shows an example of acknowledged-mode data transmission on DSCH in-the BEH-/BCH-+DSCcH
substateassociated with a DCH. First RLC in SRNC requests data transmission locally from MAC-d. MAC-d routes the
request either locally or across the lur to MAC-sh in CRNC, where DSCH transmission scheduling takes place. MAC-
SH determines the TFI for the data and requests data transmission across |ub from the physical layer in Node B. At the
same time data for an associated dedicated channel may arrive in Node B.

TFI for the DSCH and TFI2 for the DCH are combined in the physical layer and transmitted on the DPCCH (dedicated
physical control channel) of the associated DPCH (dedicated physical channel). The DSCH data is transmitted
separately on the PDSCH (physical downlink shared channel). TFI is used to decode DSCH data, which isthen
forwarded through MAC-sh and MAC-d to the receiving RLC. An acknowledgement is eventually sent by the UE-RLC
mapped to aDCH, unlessthe DCH is released before the acknowledgement.

6.3.2  Acknowledged-mode data transmission irBEH-+BCH-+on DSCH
associated to a DCH with-using one TFCI-word

NOTE: For release-99 this example isonly valid in the case where SRNC = CRNC.

Figure 20 shows an example of acknowledged-mode data transmission on DSCH-in-the BECH-/DCH-+DSCH-substate.
First RLC in SRNC requests data transmission from MAC-d. MAC-d passes the data on to MAC-sh, which schedules
the DSCH transmission and determines the TFI for the data. The TFI and CFN (connection frame number) for
transmission are given back to MAC-d.

MAC-sh selects the TFI and transmits the data for DSCH while MAC-d transmits the TFI synchronised with the
transmission of any DCH data and TFI:sintended for transmission in the same frame. TFI for the DSCH and TFI2 for
the DCH are combined into the same TFCI on the physical layer and transmitted on the DPCCH (dedicated physical
control channel) of the associated DPCH (dedicated physical channel). The DSCH data is transmitted separately on the
PDSCH (physical downlink shared channel). TFI is used to decode DSCH data, which is then forwarded through MAC-
sh and MAC-d to the receiving RLC. An acknowledgement is eventually sent by the UE-RL C mapped to a DCH, unless
the DCH is released before the acknowledgement.
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Uu lub
UE-RLC \ \ UE-MAC-D \ \ UE-MAC-SH \ \ UE-L1 \ \ Node B-L1 \ \ RNC-MAC-SH \ \ RNC-MAC-D \ \ RNC-RLC \
DTCH (/ PCCH): MAC-D-Data-REQ
D [Data]
DTCH|(/ DCCH): MAC-SH-Data-REQ
D [Data]
Schedule DSCH
transmission,
TFI defines TF for
DSCH
Ll
[TFI]
DSCH: MAHY-Data-REQ
<
[Data]
DCH: MPHY-Data-REQ
<
[TFI]
DCH: MPHY-Data-REQ
D [Data2, TFI2]
(PDCH)
<
[Ddta]
(DP[CH)
<
[Data2| TFCI]
DSCH: MPHY-Data-IND
D [Data, TFI]
MAC-SH-Data-IND
<
[Data]
MAC-D-Data-IND
<
[Data]
DTCH (/ DCCH): DCH: Data ACK
Ll

Figure 20: Example of acknowledged-mode data transmission on DSCH
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6.3.3

Acknowledged-mode data transmission i#r-on CPCH/AFACH

43

Uu
UE-RLC | | UE-MAC-D | | Uemacc | | UE-LL [ Node B-L1
DTCH: MAC-D-Data-REQ
['ransport blks 1 to N (Tb1-TbN]
PTCH: MAC-C-Data-REQ
[Tb1-TbN]
Build CPCH Packet
Select CPCH Channel
Execute Initial Delay
P Access Preamble(AP) @P1
MAC-|.1: CPCH Access Req »
Access Preamble(AP) @P2
-
Access Preamblp(AP) @P3
>
AICH with matching|signature
Collision Detgction (CD)
MAC-L1: CPCH Access Grant
<
Schedule Packet
For Transport Blocks
Tb1 thru TbN
P Preamble for [CLPC (10 rhisec)
MAC-|1: Send Packet Req >
Preamble fof CLPC (comtinuous)
™~
[CHART ISCONT|NUED ON PAGE 2]

lub

lur

3GPP TS 25.303 v. 3.1.0 (1999-10)

CRNC-MAC-C

SRNC-RLC

SRNC-MAC-D

Figure 21: Example of acknowledged-mode data transmission on RACH+CPCH/AFACH (page 1 of 2)
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[Node B-L1 | |Node B-M@ ‘

44
Uu
UE-RLC UE-MAC-D ‘ ‘ UE-MAC-C ‘ ‘ UE-LL ‘
[CONTINUED FROM PAGE 1]
CPCH:-Data-REQ

@/'

[

[NOTE: Events fro
in the packet until
ACKs are sent to |

A4

[Tb1]

PHY: CPCH

NOTE: CPCH transmi

m A to B repeat for ea
packet transmission
JE on FACH.]

| Packet Transmission

Complete. Release CPCH. |

[Tb1]

ssion and f4

ach transpor
is complete

||

||

Y

1St pow

er control

CPCH:-Data-IN

lub

3GPP TS 25.303 v. 3.1.0 (1999-10)

lur

CRNC-MAC-C ‘

SRNC-MAC-D ‘ ‘

SRNC-RLC

is continuous in Uu.]

t block
. RLC

[Tb1]

|

|

MAC-C-Data-IND|

[Tb1]

Y

MAC-D-Data-IND

]|

|

|

Figure 22: Example of acknowledged-mode data transmission on RACH+CPCH/AFACH (page 2 of 2)
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Figure 21 shows an example of acknowledged-mode data transmission on CPCH while in the RRC Connected state, the
RACH+CPCH/CELL FACH substate with CPCH resources assigned to UE{RACH+CPCH/FACH-mode). An RB
setup has allocated CPCH resources to the logical channel sourcing the data to be transmitted. First RLC in UE requests
data transmission locally from MAC-d. MAC-d routes the request to MAC-c, where CPCH packet building is done.
When the packet size (bytesin PHY for TFI chosen by MAC-c) is known, MAC-c selects one of the available CPCH
channels from the CPCH set it has been assigned to use for thislogical channel. Priority access procedure is performed
to execute an initial access delay. Then the CPCH access procedure is performed between UE and NB to request and
obtain the CPCH for transmission. The CPCH access procedure includes an AP, AICH-ack, CD, and ASSIGN premable
messages. When the CPCH channel has been assigned, MAC-c schedules the packet for transmission by L1. [NOTE: if
the reguested channel could not be assigned, MAC-c may select an alternate CPCH channel which may have lower
capacity. If the lower rate CPCH channel were assigned by NB, MAC-c would segment the packet based on the CPCH
capacity and schedule only the highest priority packet head. The lower priority packet tail would be saved inaMAC
gueue for later packet transmission.]

After the 10msec period to close the TPC loops on both the CPCH UL and CPCCH DL, transport blocks are

transmitted, frame by frame, unitl all the packet datais sent. SRNC RLC uses the DCCH to send RLC ACKsto the UE
RLC using the FACH DL channel.

3GPP 45



3GPP TSG-RAN Meeting #6 Document (R2-99k12)
Nice, France, 13 - 15 December 1999 R A Ao

CHANGE REQUEST ' page for nsiuctons on howto il in this form cortcty.
25 303 CR 021 Current Version: 3.1.0

GSM (AA.BB) or 3G (AA.BBB) specification number 1 1 CR number as allocated by MCC support team
For submission to: TSG-RAN#6 for approval | X strategic (for SMG
list expected approval meeting # here 1 for information non-strategic use only)

Form: CR cover sheet, version 2 for 3GPP and SMG The latest version of this form is available from: ftp://ftp.3gpp.org/Information/CR-Form-v2.doc

Proposed change affects: (U)SIM |:| ME UTRAN / Radio Core Network |:|

(at least one should be marked with an X)

Source: TSG-RAN WG2 Date: 3.12.1999
Subject: Editorial issues
Work item:
Category: F Correction Release: Phase 2

A Corresponds to a correction in an earlier release Release 96
(only one category B Addition of feature Release 97
shall be marked C Functional modification of feature Release 98
with an X) D Editorial modification X Release 99 X

Release 00

Reason for Cleaning of editorial notes and FFS:s from 25.303
change:

Clauses affected: 1,51,52,531,6.1.1,6.1.2,6.1.3.1,6.1.3.2,6.2.1.1,6.2.1.1.3, 6.2.3.1, 6.2.3.2,
6.2.3.3,6.3.3,6.3.4,6.4.2,6.4.6,6.4.7,6.5.1, 6.6

Other specs Other 3G core specifications - List of CRs:

affected: Other GSM core specifications - List of CRs:
MS test specifications - List of CRs:
BSS test specifications - List of CRs:
O&M specifications - List of CRs:

Other

comments:

Cmmmmmmmen double-click here for help and instructions on how to create a CR.



6 TS 25.303 v. 3.1.0 (1999-10)

Release 1999 Submission form

Work Area/ ltem: Interlayer proceduresin Connected M ode
Affects: UE/MS: X CN: UTRAN: X Compatibility Issues: Yes. No:

Expected Completion Date: 3.12. 1999

Services impacted: None
Specifications affected: None
Taskswithin work which are not complete: The following items are considered for rel eases beyond rel ease 99:

Asymmetric Transport Channel Reconfiguration

»  Support of downlink shared channel in FDD-mode using one
TFCI-word when SRNC <> CRNC

Consequencesif not included in Release 1999: No consequences.

Accepted by TSG# for lateinclusion in Release 1999:

Abstract of document:

The present document describes all procedures that assign, reconfigure and release radio resources. Included are e.q.
procedures for transitions between different states and substates, handovers and measurement reports. The emphasisis
on showing the combined usage of both peer-to-peer messages and interlayer primitives to illustrate the functional split
between the layers, as well as the combination of elementary procedures for selected examples. The peer-to-peer
elementary procedure descriptions are described in the related protocol descriptions and they are thus not within the
scope of this document.

The interlayer procedures in this document are informative.

Contentious | ssues:

Configuration of loss of synchronisation on the physical layer not finalised. Functionality can be incorporated in TS:s
25.302 and 25.331, but the solution may impact descriptionsin TS 25.303.
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1 Scope

The present document describes all procedures that assign, reconfigure and release radio resources. Included are e.g.
procedures for transitions between different states and substates, handovers and measurement reports. The emphasisis
on showing the combined usage of both peer-to-peer messages and interlayer primitives to illustrate the functional split
between the layers, as well as the combination of elementary procedures for selected examples. The peer-to-peer
elementary procedure descriptions are described in the related protocol descriptions /1, 2, 3/ and they are thus not
within the scope of this document.

Theinterlayer procedures in this document are informative.

Following items are considered for releases beyond release 99:

*  Asymmetric Transport Channel Reconfiguration

e Support of downlink shared channel in FDD-mode using one TFCI-word when SRNC <> CRNC

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

» References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

» For aspecific reference, subsequent revisions do not apply.

» For anon-specific reference, the latest version applies.

[1] 3G TS 25.321: "MAC Protocol Specification”

[2] 3G TS 25.322: "RLC Protocol Specification”

[3] 3G TS 25.331: "RRC Protocol Specification”

[4] 3G TS 25.304: "UE Proceduresin Idle Mode"

[5] 3G TS 25.301: "Radio Interface Protocol Architecture"

3 Symbols

For the purposes of the present document, the following symbols apply:

+ A "+" in a substate name means that transport channels separated by the symbol can both be used
in that substate. The name doesn’t define whether simultaneous multicode transmission is alowed
on these channels. E.g. in DCH / DCH + DSCH both downlink transport channels can be actively
transmitting at the same time, but in RACH + FAUSCH / FACH simultaneous transmission on
RACH and FAUSCH requiring multicode transmission should not be necessary.

4 General Description of Connected Mode

The connected mode is entered when the RRC connection is established. The UE is assigned a radio network temporary
identity (RNTI) to be used as UE identity on common transport channels. Two types of RNTI exist. The Serving RNC
allocatesan s-RNTI for al UEs having an RRC connection. The combination of sRNTI and an RNC-ID is unique
within aPLMN. ¢c-RNTI is alocated by each Controlling RNC through which UE is able to communicate on DCCH. c-
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RNTI isalways allocated by UTRAN when a new UE context is created to an RNC, but the UE needs its c-RNTI only
for communicating on common transport channels.

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

Within connected mode the level of UE connection to UTRAN is determined by the quality of service requirements of
the active radio bearers and the characteristics of the traffic on those bearers.

The UE-UTRAN interface is designed to support alarge number of UE:s using packet data services by providing
flexible means to utilize statistical multiplexing. Due to limitations, such as air interface capacity, UE power
consumption and network h/w availability, the dedicated resources cannot be allocated to all of the packet service users
at all times.

The UE state in the connected mode defines the level of activity associated to the UE. The key parameters of each state
are the required activity and resources within the state and the required signalling prior to the data transmission. The
state of the UE shall at least be dependent on the application requirement and the period of inactivity.

Common Packet Channel (CPCH) uplink resources are available to UE’ s with an access protocol similar to the RACH.
The CPCH resources support uplink packet communication for numerous UEs with a set of shared, contention-based
CPCH channels allocated to the cell.

Packet Services can be supported also using the FAUSCH, by means of which a dedicated transport channel can be
allocated for data transmission.

The different levels of UE connection to UTRAN are listed bel ow:

- No signalling connection exists
The UE isin idle mode and has no relation to UTRAN, only to CN. For data transfer, a signalling connection
has to be established.

- Signalling connection exists
When at least one signalling connection exists, the UE isin connected mode and there is normally an 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 URA level. The URA isaset of cells

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

- Common transport channels (RACH / FACH, DSCH, CPCH)

- Dedicated transport channels (DCH) (FAUSCH can be used to allocate a dedicated transport channel for
data transmission.)

Assuming that there exists an RRC connection, there are two basic families of RRC connection mobility procedures,
URA updating and handover. Different families of RRC connection mobility procedures are used in different levels of
UE connection (cell level and URA level):

- URA updating is afamily of proceduresthat updates the UTRAN registration area of a UE when an RRC
connection exists and the position of the UE is known on URA level inthe UTRAN.

- Handover isafamily of procedures that adds or removes one or several radio links between one UE and
UTRAN when an RRC connection exists and the position of the UE is known on cell level in the UTRAN.

5 Radio Bearer Control — Overview of Procedures

5.1 Configurable parameters

The following layer 1, MAC and RLC parameters should be able to configure by RRC. Thelist is not complete.

- Radio bearer parameters, e.g.
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- RLC parameters per RLC link (radio bearer), which may include e.g. PDU size and timeout values. Used by
RLC.

- Multiplexing priority per DCCH/DTCH. Used by MAC in case of MAC multiplexing of logical channels.
- Transport channel parameters, e.g.
- Scheduling priority per transport channel. Used by MAC in case of layer Imultiplexing of transport channels.
- Transport format set (TFS) per transport channel. Used by MAC and L 1.
- Transport format combination set (TFCS) per UE. Used by MAC and L1.
- Allowed subset of TFCS per UE. Used by MAC.
- CPCH access parameters per CPCH channel. [Betails-are FFS}-Used by MAC and L 1.

- Physical channel parameters, which may include e.g. carrier frequency and codes. Used by L 1.

5.2 Typical configuration cases

The table below gives a proposal which main combination cases of parameter configuration that shall be supported, in
terms of which parameters that shall be able to configure simultaneously (by one procedure). Note that the " Transport
channel type switching" is not a parameter as such, it only indicates that switching of transport channel type may take
place for that combination case.

Table 1: Typical configuration cases.
An "X" indicates that the parameter can (but need not) be configured

Parameter Layer A|B|C|[D]|E F
Radio bearer RLC parameters RLC X
parameters
Logical channel MAC X
multiplexing priority
Transport Transport channel MAC X
channel scheduling priority
parameters
TFS L1+MAC X [ X
TFCS L1+MAC X | X
Subset of TFCS MAC X | X
Transport channel MAC X | X | X
type switching
Physical channel parameters L1 X[ X | X ]| X

Case A istypically when aradio bearer is established or released, or when the QoS of an existing radio bearer need to
be changed-{the-necessity-of change of QoSisFFS).

Case B iswhen the traffic volume of aradio bearer has changed so the TFS used on the DCH need to be changed,
which may in turn affect any assigned set of physical channels. Another example isto make the UE use a new transport
channel and at the same time supplying the TFS for that channel.

Case C iswhen the traffic volume of one radio bearer has changed so that the used transport channel type is changed,
e.g. from RACH/FACH to DCH/DCH or when the CPCH Set assigned to a UE is switched. This case includes the
assignment or release of a set of physical channels.

Case D ise.g. the change of used DL channelization code, when a DCH is currently used. No transport channel type
switching take place.

Case E isatemporary restriction and/or arelease of restriction for usage of the TFCS by the UE (total uplink rate).

Case F is used to dynamically control the allocation of resources on uplink DCHsin the CRNC, using broadcast
information such as transmission probability and maximum bit rate.
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5.3 RRC Elementary Procedures

5.3.1 Category 1: Radio Bearer Configuration

Thefirst category of procedures includes Case A and are characterized by:
- Areexecuted upon request by higher layers and the parameter configuration is based on QoS
- AffectsL1l, MACand RLC.

There are three RRC procedures included in this category:

- RadioBearer Establishment. This procedure establishes a new radio bearer. The establishment includes, based
on QoS, assignment of RLC parameters, multiplexing priority for the DTCH, CPCH Set assignment, scheduling
priority for DCH, TFS for DCH and update of TFCS. It may also include assignment of a physical channel(s)
and change of the used transport channel types/ RRC state.

- RadioBearer Release. This procedure releases aradio bearer. The RLC entity for the radio bearer isreleased.
The procedure may also release a DCH, which affects the TFCS. It may include release of physical channel(s)
and change of the used transport channel types/ RRC state.

- Radio Bearer Reconfiguration.{NOFE)} This procedure reconfigures parameters for aradio bearer (e.g. the
signalling link) to reflect a change in QoS. It may include change of RLC parameters, change of multiplexing
priority for DTCH/DCCH, CPCH Set assignment, change of DCH scheduling priority, change of TFS for DCH,
change of TFCS, assignment or release of physical channel(s) and change of used transport channel types.

5.3.2 Category 2: Transport Channel Configuration
The second category of proceduresincludes Case B and are characterized by:

- Configuration of TFS for atransport channel and reconfiguration of TFCS is done, but sometimes also physical
channel parameters.

- AffectsL1 and MAC.
- Switching of used transport channel(s) may take place.
There is one RRC procedure included in this category:

- Transport Channe Reconfiguration. This procedure reconfigures parameters related to a transport channel
such asthe TFS. The procedure also assigns a TFCS and may change physical channel parametersto reflect a
reconfiguration of atransport channel in use.

NOTE: It isexpected that the configuration of TFS/TFCS needs to be done more seldom than the assignment of
physical channel. A "pre-configuration” of TFS/TFCS of atransport channel not in use can be done by
this procedure, to be used after transport channel type switching when the physical channel is assigned.

5.3.3 Category 3: Physical Channel Configuration
Thethird category of procedures includes the cases C and D and are characterized by:

- May assign or release a physical channel for the UE (which may result in transport channel type switching)

- May make a combined release and assignment (replacement) of a physical channel in use (which does not result
in transport channel type switching / change of RRC state).

- Affectsmainly L1, and only the transport channel type switching part of MAC.

- Thetransport format sets (TFS and TFCS) are not assigned by this type of procedure. However, the UE can be
directed to a transport channel, which TFSis already assigned to the UE.

There is one RRC procedure included in this category:
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- Physical Channel Reconfiguration. This procedure may assign, replace or release a set of physical channels
used by an UE. Asaresult of this, it may also change the used transport channel type (RRC state). For example,
when the first physical channel is assigned the UE enters the DCH/DCH state. When the last physical channel is
released the UE leaves the DCH/DCH state and enters a state (and transport channel type) indicated by the
network. A special case of using this procedure is to change the DL channelization code of a dedicated physical
channel.

NOTE: The procedure does not change the active set, in the downlink the same number of physical channels are
dded or replaced for each radio link.

5.3.4  Category 4: Transport Format Combination Restriction
The fourth category of procedures includes Case E and are characterized by:

- Doesonly control MAC by means of the transport format combinations that may be used within the set without
affecting L1.

There is one RRC procedure included in this category:
- Transport format combination control. The network uses this procedure towards an UE, to control the used

transport format combinations in the uplink within the transport format combination set.

5.35 Category 5: Uplink Dedicated Channel Control in CRNC

The fifth category of procedures includes Case F and are characterized by:

- Does control UE MAC by means of broadcasting transmission probability and maximum total bit rate that shall
be used for uplink DCHSs, which are under control by this procedure.

There is one RRC procedure included in this category:

- Dynamic Resource Allocation Control of Uplink DCHs: The network uses this procedure towards all UEs, to
control the probability of transmission and the maximum total bit rate used by uplink DCHs, which are under
control by this procedure.
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6 Examples of procedures

These segquences are examples and do not provide a comprehensive set of all different scenarios.

In cases where the logical and / or transport channel for a given message is known, it can be shown in front of the
message name (Logical _Ch: Transport_Ch: Message). For example: DCCH:RACH:Acknowledged Data indicates a
data message on DCCH mapped onto RACH. Either logical or transport channel can be omitted, if it is unspecified for

the message.

6.1 RRC Connection Establishment and Release Procedures

6.1.1 RRC connection establishment

RRC connection establishment (see /5/) is shown in Figure 1 (protocol termination for common channelsis shown
according to former case A, case C can be found for comparison in Annex A). The RRC layer in the UE leavesthe idle
mode and initiates an RRC connection establishment by sending an RRC Connection Request message using the MAC
SAP for the CCCH logical channel. MAC transmits the L3 message on the RACH transport channel.

On the network side, upon the reception of RRC Connection Request, the RRC layer performs admission control,
assigns an sS-RNTI for the RRC connection and selects radio resource parameters (such as transport channel type,
transport format sets etc). If aDCH isto be established, CPHY -RL-Setup and CPHY -TrCH-Config request primitives
(transmitted as one RADIO LINK SETUP PDU) are sent to al Node B:s which would be involved in the channel
establishment. The physical layer operation is started and confirmation primitives are returned from each Node B. RRC
configures parameters on layer 2 to establish the DCCH logical channel locally. The selected parametersincluding the
RNTI, are transmitted to the UE in an RRC Connection Setup message using the MAC SAP for the CCCH logical
channel.

Upon reception of the RRC Connection Setup message, the RRC layer in the UE configuresthe L1 and L2 using these
parameters to locally establish the DCCH Ioglcal channel In case of DCH, Iayer 1 |nd|cates to RRC when it has
reached synchronisation. ‘ , .

The RLC signalling link islocally established on both sides. The establishment can be mapped on either RACH /
FACH, RACH+FAUSCH / FACH or DCH by MAC. When the UE has established the RLC signalling link, it transmits
an RRC Connection Setup Compl ete message to the network using acknowledged mode on the DCCH.
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Wi lub

QOCH MAC-Unit-DetaREQ

[RRC Connection Request]

RACH OCCH Deta

[RRC Connection Request] i
QOOCH MAG-Unit-Deta-|ND
[RRC Camedtion Reqpsf] "

Adission contrd &
radioresaurce
allocation

CPHY-RL-SaUpREQ (orlyif DCH)

CPHY-TrOHConfigREQ (only if DCH)

CPHY-RL-$etLp-ONF (priyif DCH)

L4

CPHY-TrCHCorfig: ONF (anly if DOH)

N

CPHY-RL-SetupREQ (onlyif DCH)

J CPHY-TrOHConfigREQ (only if DCH)

QVACCCorfigREQ

OMAC-SHCorfigREQ

QVAGD-Cornfig REQ

|| CRLCCaigREQ

OOCH: MAC-Unit-Deta-REQ

[RRC Connection Setup]
. FACH COCHData
[RRC Connection Setup]
. QOCH MAGUrit-DatarND
[RRC Connection Setup)
CPHY-RL-SetupREQ (priyif DCH)
Ll
CPHY-TrOHCorfig REQ (only if DOH)
Ll
QVAGC/ SH/ DOy REQ
» Sat trx
‘ L1 synchrorisation (OCH)
CPHY-ByCIND (orly if DOH) CPHY-Syng:-IND (arlyif DOH)
Ldl
CRGOmigREQ
Ll
L2 fink estebishrert
RCDaaREQ
[RRC Comedtion Setty) Caplete] DOCH Acknopledged Deta
[RRCIComedtion Betup Carplete] " | RCDaalnD
P DOCH Detaack [RRC Cormection Set
R.CDataONF Conplete]

Figure 1. RRC connection establishment (with common channel termination case A)
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6.1.2 UE Initiated Signalling Connection Establishment

NOTE 1: In case additional UE capability information is needed at RRC Connection Setup, it is transmitted in the
RRC Connection Setup Complete message.

The sequence in Figure 2 shows the establishment of the first Signalling Connection for the UE, initiated by the UE.

RRC Signalling Connection Establishment is requested by the non access stratum in the UE with a primitive over the
Dedicated Control (DC) SAP. The primitive contains an initial message to be transferred transparently by RRC to the
non-access stratum entity on the network side.

NOTE 2: Theinitial NAS message could for a GSM based Core Network be e.g. CM Service Request, Location
Update Request etc.

If no RRC connection exists, the RRC layer makes an RRC connection establishment, which includes the transmission
of UE capability information. When the RRC connection establishment is completed, the signalling connection
establishment can be resumed.

Theinitial message from NAS istransferred in the RRC message "Direct Transfer" using acknowledged mode on the
DCCH, to the network, where it is passed on with an RRC Signalling Connection Establish IND primitive over the DC-
SAP.

When theinitial NAS message has been transferred successfully, asindicated by the RLC-Data-CNF primitive in the
UE, the Signalling Connection Establishment is confirmed by the UE-RRC.

Uu lub
| UE-RRC | | UERLC | SRNC-RLC SRNC-RRC
RRC Signalling
Connection
Establishment
Requested
RRC Connection Establishment
RLC-Data-REQ
Direct Transfer DCCH: Adknowledged Data
Dir¢ct Trangfer RLC-Data-IND
DCQH: Datal ack Direct Transfer
RLC-Data-CNF
Confirm RRC Indicate RRC
Signalling Signalling
Connection Connection
Establishment Establishment

Figure 2: UE initiated Signalling Connection Establishment

6.1.3 Normal RRC Connection Release
A normal RRC Connection Release procedure isinitiated on the network side by an RRC Signalling Connection

Release request for the last Signalling Connection of a UE. The procedure is dightly different depending on whether the
UE has dedicated physical channel(s) allocated.
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6.1.3.1 RRC Connection Release from Dedicated Physical Channel

Uu lub

UE-RRC | | UE-RLC | | UuE-mac | | ue1 | | Node B-L1 | | RNC-L1 | | CRNC-MAC | | SRNC-MAC | | SRNC-RLC | | SRNC-RRC |

RRC Signalling
Connection Release
Requested

Last Signalling
Connection &
DCH released
DCCH: PCH: RRC CONNECTIPN RELEASE (unacknowledged)

-
X

RRC Signalling
Connection Release
Indicated

DCCH: DGH: RRC CONNECTION RELEASE|COMPLETE (unacknowledged, Quick Repeat)

DCCH: DGH: RRC CONNECTION RELEASE|COMPLETE (unacknowledged, Quick Repeat)

DCCH: DGH: RRC CONNECTION RELEASE|COMPLETE (unacknowledged, Quick Repeat)

P

CRLC-Config-REQ CRLC-Config-REQ

L Bl

L2 link released

CMAC-C / SH / D-Config-REQ CMAC-D-Config-REQ

CPHY-TrCH-Release{REQ CMAC-C-Config-REQ

A

CPHY-RL-Release-REQ TMAC-SH-Config-REQ

I I A ]

CPHY-TrCH-Release-REQ

CPHY-RL-Release-REQ

CPHY-TrCH-Release-REQ

CPHY-RL-Release-REQ

CPHY-Out-Of-Sync-IND

Figure 3: RRC Connection Release from Dedicated Physical Channel
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The RRC layer entity in the network issues an RRC CONNECTION REL EASE message using unacknowledged mode
on the DCCH. Upon reception of this message the UE-RRC sends an RRC Signalling Connection Release Indication
primitive to NAS The UE replies with an RRC CONNECTION RELEASE COMPLETE message, whichis sent in
unacknowledged-mode on the dedicated channel. To improve the reliability of the message, quick repeat on RRC-level
can be used. The UE will then proceed to release RLC(s), MAC and the radio link(s) after which the UE RRC enters
Idle Mode.

The primary method to detect the release of the signalling link in the NW isthe RRC CONNECTION RELEASE
COMPLETE-message from the UE. Should the message be lost despite the use of quick repeat, the release of the
signalling link is detected by the out-of-sync primitive from either Node-B L1 or RNC-L1{FFS) to RNC RRC. After
receiving this primitive, the RNC-RRC layer releases L2 and L1 resources on the network side and enters the idle mode.

6.1.3.2 RRC Connection Release without Dedicated Physical Channel

The RRC layer entity in the network issues an RRC CONNECTION REL EASE message using unacknowledged or
acknowledged mode on the DCCH. Upon reception of this message the UE-RRC sends an RRC Signalling Connection
Release Indication primitive to NAS and an RRC CONNECTION RELEASE COMPLETE message to UTRAN using
acknowledged mode on the DCCH.

After receiving the RRC CONNECTION RELEASE COMPLETE message the network RRC layer releases L2
resources, sends an RRC Signalling Connection Release confirmation to DC-SAP and goes to Idle Mode (more
precisely: only the RRC entity dedicated to this UE goesto |dle Mode).
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Uu lub
UE-RRC | | UERLC | | UE-MAC | [ uEr | | Node B-L1 | | RNCLL | | CRNC-MAC | | SRNC-MAC | | SRNC-RLC | | SRNC-RRC |
RRC Signalling
Connection Release
Requested
Last Signalling
Connection &
no DCH
P DCCH: FACH: RRCQ CONNECT|JON RELEASE (acknowledged)
-
RLC-Data-REQ
[RRC Connection Release Complete]
DCCH: RACH: Adknowledged Data
[RRC Connection Release Complete] | RLC-Data-IND
DCCH: FACH: Data ack
<
RLC-Data-CNF CRLC-Config-REQ
< «
RRC Signalling < CMAC-D-Config-REQ
Connection Release
Indicated CMAC-SH-Config-REQ
CRLC-Config-REQ CMAC-C-Config-REQ
CMAC-C / SH / D-Config-REQ RRC Signalling
Connection Release
Confirmed
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Uu lub

UE-RRC \ \ UE-RLC \ \ UE-MAC \ \ UE-LL \ \ Node B-LL \ \ RNC-L1 \ ‘CRNC-MAC‘ ‘SRNC-MAC‘ ‘SRNC-RLC \ ‘SRNC-RRC‘

RRC Signalling
Connection Release
Requested

Last Signalling
Connection &
no DCH

DCCH: FACH: RRC CONNECTIDN RELEASE (unacknowledged or acknowledged FFS)

RLC-Data-REQ

[RRC Connection ReEase Complete]

DCCH: RACH: Acknowledged| Data

[RRC Connection Release Complete] " RLC-Data-IND

L
DCCH: FACH: Data ack
RLC-Data-CNF CRLC-Config-REQ
.
RRC Signalling CMAC-D-Config-REQ
Connection Release
Indicated CMAC-SH-Config-REQ
.
CRLC-Config-REQ CMAC-C-Config-REQ
.

CMAC-C / SH I D-Config-REQ RRC Signalling

Connection Release
Confirmed

Figure 4: RRC Connection Release without Dedicated Physical Channel
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6.2 Radio Bearer Procedures

6.2.1 Radio Bearer Configuration

6.2.1.1 Radio Bearer Establishment

The procedures for establishing radio bearers may vary according to the relation between the radio bearer and a
dedicated transport channel. Depending on the QoS parameters, there may or may not be a permanently allocated
dedicated channel associated with the RB. Circuit-switched bearers, or bearers classified as real-time services typically
need a permanent association to a DCH to meet the delay requirements. Packet-switched bearers, or bearers classified as
non-real-time services can in many cases be served as best-effort, requesting capacity from an associated DCH based on
need.

When establishing an RB together with a DCH, the DCH may be attached to either a newly activated physical channel or
it may be accommodated by modifying an existing physical channel. The modification is further broken down into two
different options: synchronised and unsynchronised. If the old and new physical channel settings are compatible (TFCI
etc.) in the sense that executing the modification in the NW and the UE with arbitrary timing does not introduce
transmission errors, the unsynchronised procedure can be applied. If the old and new settings are incompatible, due to
e.g. assignment of the same TFCI value to a new set of physical layer configuration, the synchronised procedure must be
used.

6.2.1.1.1 Radio Bearer Establishment with Dedicated Physical Channel Activation

The procedure in Figure 5 is applied when a new physical channel needs to be created for the radio bearer. A Radio
Bearer Establishment isinitiated when an RB Establish Request primitive is received from the DC-SAP on the network
side of the RRC layer. This primitive contains a bearer reference and QoS parameters. Based on these QoS parameters,
L1 and L2 parameters are chosen by the RRC entity on the network side.

The physical layer processing on the network side is started with the CPHY -RL-Setup request primitive issued to all
applicable Node B:s. If any of the intended recipientsis/ are unable to provide the service, it will be indicated in the
confirmation primitive(s).After setting up L1 including the start of tx / rx in Node B, the NW-RRC sends a RADIO
BEARER SETUP message to its peer entity (acknowledged or unacknowledged transmission optional for the NW). This
message contains L1, MAC and RLC parameters. After receiving the message, the UE-RRC configures L1 and MAC.

When L1 synchronisation is indicated{NOFE1}, the UE sends a RADIO BEARER SETUP COMPLETE messagein
acknowledged-mode back to the network. The NW-RRC configures MAC and RLC on the network side.

After receiving the confirmation for the RADIO BEARER SETUP COMPLETE, the UE-RRC creates a new RLC entity
associated with the new radio bearer. The applicable method of RLC establishment may depend on RLC transfer mode.
The RLC connection can be either implicitly established, or explicit signalling can be applied.Fhe-exactprocedureis

Finally, an RB Establish Indication primitive is sent by UE-RRC and an RB Establish Confirmation primitive isissued
by the RNC-RRC.

3GPP 19



TS 25.303 v. 3.1.0 (1999-10)

Uu lub
UE-RRC | [ UERLC | [ ue-mac ] [ UELr | [ NodeB-L1 | [ RNC-L1 | [ cRNC-MAC | [ SRNC-MAC | [ sRNC-RLC | [ SRNC-RRC |
Request for RB
Establishment
<_New DCH needed
CPHY-RL-Setup-REQ
<
Start tx/rx
CPHY-RL-Betup-CNF
>
CRHY-TrCH-Config-REQ
<
< CPHY-RL-Setup-REQ
CRHY-TrCH-Config-REQ
<
DCEH: RADIO BEARER SHTUP (acknqwledged or unacknowledged optional)
<
CPHY-RL-Setup-REQ
>
Start tx/rx
CPHY-TrCH-Config-REQ
CMAC-D / SH-Config-REQ
>
L1 Connection Establishment
CPHY-Sync-IND CPHY-SynE-IND
<
RLC-Data-REQ
[Radio Bearer Setupzomplete] DECH: Acknowledged Data
[Raflio Bearer Jetup Complete] "] RLC-Data-IND
DCCH: Data ack [Radio Bearer SetupEomplele]
RLC-Data-CNF |
N MAC-SH-Config-REQ
CRLC-Config-REQ N
g CMAC-D-Config-REQ
<
< CRLC-Config-REQ
‘ DTCH: RLC Link Established |
RB Establish RB Establish
Indication Confirmation
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Figure 5: Radio Bearer Establishment with Dedicated Physical Channel Activation
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6.2.1.1.2 Radio Bearer Establishment with Unsynchronised Dedicated Physical Channel Modification
Uu lub
UE-RRC | | UEwRLC | | ue-mac | [ UElr | | NodeB-t1 | [ Rnc-1 | | cRNC-MAC | | sRNC-MAC | | sRNC-RLC | | SRNC-RRC |
\
Request for RB
Establishment
Compatible DCH
\/Mod\ficatmn requlr;n\/
_ CPHY-RL-Modify-REQ

CPHY-RL-Modify-CNF

».
P

CRHY-TrCH-Config-REQ

A

CPHY-RL-Modify-REQ

CRHY-TrCH-Config-REQ

¢

DCCH: RADIO BEARER SETUP (ackngwledged orjunacknowledged optiona

&

CPHY-RL-Modify-REQ|

-
CPHY-TrCH-Config-REQ
-
CMAC-D / SH-Config-REQ
>
RLC-Data-REQ
[Radio Bearer Setup Clomplete] DECH: Acknowledged Dafta
[Raflio Bearer Jetup Complete] | RLC-Data-IND
. DCCH: Data ack [Radio Bearer Setup Eomplete]
RLC-Data-CNF |
- CMAC-SH-Config-REQ
CRLC-Config-REQ -
CMAC-D-Config-REQ
<
< CRLC-Config-REQ
\ DTCH: RLC Link Established |
RB Establish RB Establish
Indication Confirmation

Figure 6: Radio Bearer Establishment with Unsynchronised Dedicated Physical Channel Modification
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The establishment of aradio bearer, when unsynchronised physical channel modification is applicable, is shownin
Figure 6. If the old and new physical layer configurations are compatible in the sense that they can coexist in the peer
entities, an unsynchronised procedure for radio bearer establishment can be applied. In this case no fixed activation time
isrequired.

The modifications on the physical layer in the network are done in response to an CPHY _ modify request. Failureto
comply isindicated in the confirmation primitive. In an error-free case the RADIO BEARER SETUP messageon L3 is
transmitted. Acknowledged or unacknowledged transmission is a network option. Configuration changes on the UE-side
proceed after this message has been received. Reception of the RADIO BEARER SETUP COMPLETE message
triggers configuration changesin MAC and RLC in the network.

6.2.1.1.3 Radio Bearer Establishment with Synchronised Dedicated Physical Channel
Modification

In this case the CPHY -RL-Modify request doesn’t immediately cause any changesin the physical layer configuration, it
only checks the availability of the requested configuration and makes a"reservation”. After the confirmations have been
received from all applicable Node B:s, the RRC chooses the appropriate "activation time" when the new configuration
can be activated. Thisinformation is signalled to MAC, RLC and also the physical layer (CPHY _Commit request
primitive).

After the RADIO BEARER SETUP message (acknowledged transmission on L2 required) between peer L3 entities the
setup proceeds on the UE-side. The new configuration is now available both on the UE and the network side, and at the
scheduled activation time the new configuration is assumed by all applicable peer entities.

In case the old and the new physical channel configurations are incompatible with each other (due to different DPCCH
format, TFCI patterns or similar differences), the modification on physical layer and L2 require exact synchronisation
between the UE and the NW, as shown in Figure 7.
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Uu lub

UE-RRC | | UeRric | [ ueE-mac ] [ veu ] | Nodep-1 | ‘

RNC-LT ] [ crRNC-MAC | [ srnc-MAC | [ sRNC-RLC | [ sRNC-RRC |

Request for RB
Establishment

ncompatible DCH
odification require!

P CPHY-RL-Modify-REQ
<

CPHY-RL-Modify-CNF

-

Choose
ActivationTime

CPHY-commit-REQ

]
CRHY-TrCH-Config-REQ

]
RLC-Data-REQ

DCCH: Acknoyledged Datp ‘[Radio Bearer Setup]
RLC-Data-IND | [Radio Begrer Setup]

DCCH: Data ack

‘tRadio Bearer Setup]

»
RLC-Data-CNF
CPHY-RL-Modify-REQ

CPHY-TrCH-Config-REQ

CPHY-RL-Modify-REQ
>

CMAC-D / SH-Config-REQ

N P CRHY-TrCH-Config-REQ
» <
CRLC-Config-REQ MAC-SH-Config-REQ
» <
CMAC-D-Config-REQ
<
_ CRLC-Config-REQ
<
‘ L1, MAC and RLC Modified |
DTCH: RLC Link Established
RLC-Data-REQ
[Radio Bearer Setup C mplete] DECCH: Acknoyledged Datp
[Raglio Bearer Sptup Complete] "] RLC-Data-IND
DCCH: Data ack [Radio Bearer Setup C'cmplele]
RLC-Data-CNF |
<
RB Establish
RB Establish Confirmation
Indication

Figure 7: Radio Bearer Establishment with Synchronised Dedicated Physical Channel Modification
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6.2.1.1.4 Radio Bearer Establishment without Dedicated Physical Channel
Uu lub
UE-RRC | | UERLC | | UE-mAC | | CRNC-MAC | | SRNC-MAC | | SRNC-RLC | | SRNG-RRC
Request for RB
Establishment
<__ No DCH Required >
< DCCH: RADIO BEARER SETUP (acknowledged or unacknowledged optional)
CMAC-D / SH-Config-REQ
g
RLC-Data-REQ
[Radio Bearer SetupEompIete] DCCH: Acknowledged Data
[Radio Bearer Setup Complete] RLC-Data-IND
DCCH: Datal ack [Radio Bearer SetupEompIete]
RLC-Data-CNF | -
D CMAC-SH-Config-REQ
CRLC-Config-REQ D
g CMAC-D-Config-REQ
¢
CRLC-Config-REQ
‘ DTCH: RLC Link Established ‘
RB Establish RB Establish
Indication Confirmation

] B | | O B

Figure 8: Radio Bearer Establishment without Dedicated Physical Channel
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For some radio bearers dedicated radio resources are not permanently associated. Therefore the setting up of the
physical resource is separate from the actual radio bearer setup, which involves only RLC and MAC.

MAC can beinitially configured to operate either on existing dedicated transport and physical channels or on common
channels.

6.2.1.1.5 Radio Bearer Establishment with CPCH Channel Allocation

When the RNC determines the need to assign CPCH UL resources to a UE, the RNC sends an RB Setup message to the
UE. Since the CPCH physical parameters are broadcast in the BCCH, the RB Setup message does not include a DPCH
part. The Transport Channel information includes the CPCH set (CPCH Set |D#) to which the UE is to be assigned.
MAC entities are configured: MAC-D and MAC-C in the UE, MAC-C in the CRNC, and MAC-D in the SRNC. Node B
MAC controls access to the individual CPCH channels in the CPCH set. However, Node B MAC does not require
configuration, since it was configured to control the CPCH set when the CPCH set wasiinitialy allocated to that cell.
The Node B MAC can function independently of the number of UEs assigned to the CPCH set. Once the RB setup is
complete, the UE may access the CPCH when the logical channel for this RB next presents data to send in the uplink
direction.

The message flow diagram for RB setup for CPCH is similar to the RB Setup without Dedicated Physical Channel (cf
7.2.1.1.4).
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Request for RB
Establishment

< Assign CPCH Set >

27
Uu Ilub
UE-RRC \ \ UE-RLC \ UE-MAC \ \ CRNC-MAC \ \ SRNC-MAC \ \ SRNC-RLC \ \ SRNG-RRC \
DCCH: FACH: |RADIO BEARER SHTUP (ackngwledged or unacknowledged optional)
e

<
RLC-Data-CNF

NCH: Acknoledged Data

CMAC-D / C-Config-REQ
>
RLC-Data-REQ
[Radio Bearer Setup Complete] DECH: R
[Radio
DC(

Bearer Setup Complete]
H: FACH: Data ack

RLC-Data-IND

[Radio Bearer Setup Cpmplete]

CRLC-Config-REQ

CMAC-SH-Config-REQ

CMAC-D-Config-REQ

CRLC-Config-REQ

Bl

CPCH Allocated

RB Establish
Indication

|

Figure 9: Radio Bearer Establishment with CPCH Channel Allocation
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6.2.1.2 Radio Bearer Release

Similar asfor Radio Bearer Establishment procedure, the Radio Bearer Release can include physical channel
modification or physical channel deactivation depending on the differences between new and old QoS parameters. These
can also be both synchronised and unsynchronised.

The Radio Bearer Release procedure isinitiated when the release is requested from the RRC layer on the NW side. This
request contains a bearer reference, and on retrieval a RB Release Confirm primitive isimmediately returned to the Non-
Access Stratum.

New L1 and L2 parameters may be chosen for remaining radio bearersif any. A RADIO BEARER RELEASE message
is sent from the RRC layer in the network to its peer entity in the UE. This message includes possible new L1, MAC and
RLC parameters for remaining radio bearers and indentification of the radio bearer to be released (NOTE 1). An RB
Release Indication is sent by the UE-RRC.

NOTE 1: In synchronised case a specific activation time would be needed for the change of L1 and L2
configuration to avoid data | oss.

The RRC on the UE side configures L1 and MAC, and releases the RLC entity associated to the released radio bearer.
After receiving a RADIO BEARER RELEASE COMPLETE message from the UE, the NW-RRC does asimilar
reconfiguration also on the network side.

6.2.1.2.1 Radio Bearer Release with Unsynchronised Dedicated Physical Channel
Modification

The example in Figure 10 shows the case where rel ease can be executed as an unsychronised physical channel
modification, i.e. without physical channel deactivation.

After notifying upper layers of the release, a RADIO BEARER REL EA SE message (acknowledged or unacknowledged
transmission optional for the network) is sent to the UE triggering the reconfiguration in the UE. When thisis finalised
the UE sends a RADIO BEARER RELEASE COMPLETE message to the network, after which the reconfiguration is
executed in the network.
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Uu lub

UE-RRC ‘ ‘ UE-RLC ‘ ‘ UE-MAC ‘ ‘ UE-L1 ‘ ‘ Node B-L1 ‘ ‘ RNC-L1 ‘ ‘CRNC-MAC ‘ ‘SRNC-MAC ‘ ‘SRNC-RLC ‘ ‘SRNC-RRC ‘

Request for RB
Release

RB Release
Confirmation

Compatible DCH
Modification required

o DCCH: RADIO BEARER RELEASE (acknpwledged orjunacknowledged optiong
<

RB Release
Indication

CRLC-Config-REQ (DTCH)

L2 link released (DTCH)

CMAC-D / SH-Config-REQ

CPHY-TrCH-Release-REQ

CPHY-RL-Release-REQ

DCCH: RADIO BEARER RELEASE COMPLETE (acknowledged)

CRLC-Config-REQ (DTCH)
<

CMAC-D-Config-REQ

MAC-SH-Config-REQ

CPHY-TrCH-Release-REQ

A

CPHY-RL-Release-REQ

A

CPHY-TrCH-Release-REQ

CPHY-RL-Release-REQ

l

CPHY-RL-Modify-CNF

Figure 10: Radio Bearer Release with Unsynchronised Dedicated Physical Channel Modification
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6.2.1.3 Bearer Reconfiguration

For Bearer Reconfiguration, both synchronised and unsynchronised procedures are applicable. The unsynchronised
procedure is shown as an example.

6.2.1.3.1 Unsynchronised Radio Bearer Reconfiguration

Because of the unsynchronised nature of the procedure in Figure 11, there is no activation time and no separate commit
reguest for the Node B physical layer is needed. The possibility for executing the requested modification will be
reported in the confirmation primitives from the physical layer. If the modification involves the release of an old
configuration, the release can be postponed to the end of the procedure. After the reception of a RADIO BEARER
RECONFIGURATION from the RNC-RRC (acknowledged or unacknowledged transmission optional for the network),
the UE executes the modificationson L1 and L2.

Upon reception of a RADIO BEARER RECONFIGURATION COMPLETE message from the UE-RRC, the NW-RRC
executes the modificationson L1 and L2. Finally the old configuration, if any, isreleased from Node B-L 1.
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Uu lub

UE-RRC \ \ UE-RLC \ \ UE-MAC \ \ UE-L1 \ \ Node B-L1 \ \ RNC-L1 \ ‘CRNC-MAC‘ ‘SRNC-MAC‘ ‘SRNC-RLC \ ‘SRNC-RRC \

CPHY-RL-Modify-REQ

«

CPHY-RL-Modify-CNF

CRHY-TrCH-Config-REQ

«

DCCH: RADIO BEARER RECONFIGURATION [acknowledged or unacknowledged pptional)

&

CPHY-RL-Modify-REQ

CPHY-TrCH-Config-REQ

CMAC-D / SH-Config-REQ

Ll
CRLC-Config-REQ
RLC-Data-REQ
[Radio Bearer Reconfiguration Complete] DCCH: Acknojledged Dafa
[Radio Bearer Reconfiguration Complete] | RLC-Data-IND
P DCCH: Data ack [Radio Bearer
RLC-Data-CNF | | Reconfiguration Complete]
- CPHY-RL-Modify-REQ
<
P CRHY-TrCH-Config-REQ
<

CMAC-SH-Config-REQ

A

CMAC-D-Config-REQ

CRLC-Config-REQ

«

» CPHY-RL-Modify-REQ (release old)

CPHY-RL-Modify-CNF

Figure 11: Unsynchronised Radio Bearer Reconfiguration
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6.2.2  Transport Channel Reconfiguration

For transport channel reconfiguration, both synchronised and unsynchronised procedures are applicable.

6.2.2.1 Unsynchronised Transport Format Set Reconfiguration

Figure 12 illustrates an example of a procedure for a change of the Transport Format Set for one transport channel. This
is done with the Transport Channel Reconfiguration rocedure.

A change of the transport format set for a transport channel is triggered in the RRC layer in the network. A
TRANSPORT CHANNEL RECONFIGURE message is sent from the RRC layer in the network to its peer entity
(acknowledged or unacknowledged transmission is a network option). This message contains the new transport format
set and a new transport format combination Set, i.e. new parametersfor L1 and MAC (NOTE 1). When this message is
received in the UE areconfiguration of L1 and MAC isdone. A similar reconfiguration is also done on the network side
after the reception of a TRANSPORT CHANNEL RECONFIGURE COMPLETE message.

NOTE 1: Inasynchronised procedure a specific activation time is needed for the change of L1 and L2 configuration
to avoid data loss.

During the reconfiguration of the transport format set for a transport channel, radio traffic on this channel could be
halted temporarily since the UE and the network are not necessarily aligned in their configuration. This traffic can
resume after the COMPLETE-message.
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Uu lub
UE-RRC ‘ ‘ UE-RLC ‘ UE-MAC ‘ UE-LL ‘ Node B-L1 ‘ RNC-L1 ‘ CRNC-MAC ‘ ‘ SRNC-MAC ‘ ‘ SRNC-RLC ‘ ‘ SRNC-RRC ‘
CPHY-RL-Modify-REQ
hl
CPHY-RL-Modify-CNF
|
DCCH: DCH:TRANSPORT|CHANNEL RECONFIGURE (acknoledged or unacknowledged optional)
-
CPHY-RL-Modify-REQ
CMAC-D / SH-Config-REQ
[Change TFS] d
TRANSPOR[T CHANNEL RECONFISURE COMPLETE (acknowledged
|
CMAC-SH-Config-REQ
D [Change TFS]
CMAC-D-Config-REQ
D [Change TFS]

Figure 12: Unsynchronised Transport Format Set Reconfiguration
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6.2.2.2 Asymmetric transport channel reconfiguration

Uu lub

UE-RRC ‘ ‘ UE-RLC ‘ ‘ UE-MAC ‘ ‘ UE-L1 ‘ ‘ Node B-L1 ‘ ‘NodeB-MAC‘ ‘ RNC-L1 ‘ ‘CRNC-MAC‘ ‘SRNC-MAC‘ ‘ RNC-RLC ‘ ‘ RNC-RRC

RLC-Data-REQ
[Transpnﬁ Channel Reconfigure|

RLC-Data-IND ke DCCH: DCH:|[Transport Ghannel Recpnfigure, cfg2]

4‘77 (Acknowledged|or unacknoyvledged optional)

[Transport Channel Reconfigure]

Cfg3
Cfg3

Cfg3
CPHY-RL-Modify-REQ (cfg 2) > Cfg3 Cfg2 Detect

[Cfg2 detected ]

CMAC-D / SH-Config-REQ »

CRLC-Config-REQ '

Cfg2

DCCH: DCH:|[Transport Ghannel Recpnfigure Complete] >

| DL Data transmission (cfg2) |

Figure 13: Asymmetric DCH Reconfiguration
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NOTE: Thisprocedure is considered for Release 00

The RNC hasinitially sent one or more channel configurations (cfgl, cfg2, cfg3...) to each Node B and to the UE, e.g. at
RB Setup.

When a DCH configuration is to be modified, the RNC sends a TRANSPORT CHANNEL RECONFIGURE message to
the UE, indicating the new configuration to be applied (e.g. change from cfg3 to cfg2). Each Node B can then configure
its physical layer to receive in the new configuration mode at a given radio frame number.

Upon reception of the TRANSPORT CHANNEL RECONFIGURE message, the UE reconfigures uplink L1 and L2
resources and starts to transmit data with the new configuration. In downlink, the UE can switch to the new
configuration after a certain time which corresponds basically to the round trip delay. The UE may also avoid any data
loss by temporarily performing double decoding.

When a Node B detects the new configuration at the specified radio frame, thisis signalled to the RNC over the lub. If
the expected configuration is not detected, then the Node B can revert back to the old configuration. When the RNC
detects, from one or more Node Bs, that the new configuration is applied by the UE on the uplink, it starts sending to
every Node B, downlink DCH lub frames with an indication of the new mode to be applied.

6.2.3 Physical Channel Reconfiguration

For physical channel reconfiguration, both synchronised and unsynchronised procedures are applicable.

6.2.3.1 UE-Originated DCH Activation

Figure 14 illustrates an example of a procedure for a switch from common channels (RACH/FACH) to dedicated (DCH)
channels.

In the UE the traffic volume measurement function decides to send aMEASUREMENT REPORT message to the
network. In the network this measurement report could trigger numerous different actions. For example the network
could do a change of transport format set, channel type switching or, if the system traffic is high, no action at all. In this
case aswitch from RACH/FACH to DCH/DCH isinitiated.

Whether the report should be sent with acknowledged or unacknowledged data transfer-orif-the-network-sheuld-be-able
to-configure datatranster modefor-the repertis FFStransfer is configured by the network.

First, the modifications on L1 are requested and confirmed on the network side with CPHY -RL-Setup primitives.

The RRC layer on the network side sends a PHY SICAL CHANNEL RECONFIGURE message to its peer entity in the
UE (acknowledged or unacknowledged transmission optional to the network). This message is sent on DCCH mapped to
FACH. The message includes information about the new physical channel, such as codes and the period of time for
which the DCH is activated (NOTE 1).

NOTE 1: This message does not include new transport formats. If a change of these is required due to the change of
transport channel, this is done with the separate procedure Transport Channel Reconfiguration. This
procedure only handles the change of transport channel.

When the UE has detected synchronisation on the new dedicated channel L2 is configured on the UE side and a
PHYSICAL CHANNEL RECON FIGURE COMPLETE message can be %nt on DCCH mapped on DCH to RRC in the
network-{reed-FFS). S5 al

wnehren%enen—the—NW—ade%alse—FFS—Trlggered by either the NW CPHY sync |nd or the L3 compl ete message,
the RNC-L1 and L2 configuration changes are executed in the NW.

When applying the FAUSCH, the "DCCH: RACH: MEASUREMENT REPORT" is replaced by a"DCCH: FAUSCH:
DCH REQUEST" message that is transmitted on the FAUSCH in unacknowledged mode. In this case rather than giving
ameasurement report for the NW to process, the FAUSCH indicates a request for a DCH of predefined capacity.
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Uu lub
UE-RRC | | uERLc | | ve-mac | | uvewr | | Node B-L1 | | RNC-L1 ] | cRNC-MAC | | sRNC-MAC | | srnc-RLC | | SRNC-RRC
CMAC-measurement-IND
<
DICCH: RACH: MEASUREMENT REHORT (acknowledged orffunacknowledged RLC transmissiop configurable by UTRAN)
Switch
decision
CPHY-RL-Setup-REQ
<
Start tx/rx
CPHY-RL-Betup-CNF
P DCCH: FACH: PHYSICAL CHANNEL RECONF|GURE (acknowledged jor unacknowledged RLC transmission optional)
<
CPHY-RL-Setup-REQ
>

Start tx/rx

‘ Establish L1 connection

CPHY-Sync-IND CPHY-Syn-IND (FFS

>
l

CMAC-D / SH-Config-REQ

CRLC-Config-REQ

DCCH: DICH: PHYSICAL CHANNEL RECONFIGURE COMPLETE

CPHY-RL-Setup-REQ

A

MAC-SH-Config-REQ

A

CMAC-D-Config-REQ

A

CRLC-Config-REQ

l
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Uu lub
UERRC | [ ueRrc | [ ue-mac | [ vew | [ Nodes-L1 | [ RNcl1 | [ crc-mAC | [ sRNC-MAC | [ srncRLC | [ sRNC-RRC |
CMAC-measurement-IND
<
DCCH: RACH: MEASUREMENT REPORT (acknowlpdged or unacknowledged RLC trarfjsmission FFS)
>
Switch
decision
P CPHY-RL-Setup-REQ
<
Start tx/rx
CPHY-RL-Betup-CNF
>
DCCH: FACH: PHYSICAL CHANNE|L RECONFIGURE (ackrowledged of unacknowledged RLC |transmission optional)
<
CPHY-RL-Setup-REQ N
Start tx/rx
‘ Establish L1 connection
CPHY-Sync-IND CPHY-SynE-IND (FFS)
< >
CMAC-D / SH-Config-REQ
>
CRLC-Config-REQ
>
CCH: DCH| PHYSICAL CHANNEL|RECONFIGURE COMPLETE (FFS)
>
CPHY-RL-Setup-REQ
<
MAC-SH-Config-REQ
<
CMAC-D-Config-REQ
<
< CRLC-Config-REQ

Figure 14: UE-Originated DCH Activation

3GPP 37



38 TS 25.303 v. 3.1.0 (1999-10)

6.2.3.2 UE-terminated synchronised DCH Modify
Uu lub
UE-RRC ‘ ‘ UE-RLC ‘ ‘ UE-MAC ‘ ‘ UE-L1 ‘ ‘ Node B-L1 ‘ ‘ RNC-L1 ‘ ‘CRNC-MAC‘ ‘SRNC-MAC‘ ‘ SRNC-RLC ‘ ‘SRNC-RRC
CPHY-RL-Modify-REQ
<
CPHY-RL-Modify-CNF
Choose
ActivationTime
CPHY-commit-REQ
Ll
al
P RLC-Data-REQ
DCCH: DCH: Acknowledged|Data [Physica‘channel Reconfigure]
P RLC-Data-IND - [Physical Channel Reconfigure]
[Physica}hannel Reconfigure] DCCH: DCH: Data ack
RLC-Data-CNF
CPHY-RL-Modify-REQ
g P CMAC-SH-Config-REQ
CMAC-D / SH-Config-REQ h
i CMAC-D-Config-REQ
CRLC-Config-REQ B
g CRLC-Config-REQ
<

‘ Modify L1, MAC, RLC ‘

| | | | | | |
R0 0 0 oy (O

Figure 15: UE-terminated synchronised DCH Modify
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Figure 15 illustrates an example of a synchronised procedure for DCH modification. Triggering of this procedure could
for example be accomplished by an inactivity timer. The procedure can e.g. release all transport formats of aradio
bearer without releasing the DCH, due to another bearer using it. The synchronised procedure is applied in the case
when the old and new configurations are not compatible e.g. change of channelization code.

After the CPHY -RL-Modify requests have been confirmed, an activation time is chosen by NW-RRC. After deciding
upon the activation time, the NW-RRC sends a PHY SICAL CHANNEL RECONFIGURE message as acknowledged
data transfer to the UE. In both uplink and downlink this message is sent on DCCH mapped on DCH.

After receptlon the UE reconflgures L1 and L2 to DCH resources. Fhe-need-for-a-Physical- Channel-Reconfigure

~If a complete message is used it would be sent on DCCH
mapped on DCH. In the unsynchronlsed case th|s message could trigger a modification of L1 and L2 resourcesin the
network associated with the dedicated channel.

6.2.3.3 UE-terminated DCH Release

Figure 16 illustrates an example of a procedure for a switch from dedicated (DCH) to common (RACH/FACH)
channels. All DCHs used by a UE are released and all dedicated logical channels are transferred to RACH/FACH
instead. Triggering of this procedure could for example be an inactivity timer.

A switch from DCH to common channels is decided and a PHY SICAL CHANNEL RECONFIGURE message is sent
(acknowledged or unacknowledged data transfer is a network option) from the RRC layer in the network to the UE. This
message is sent on DCCH mapped on DCH.

NOTE 1: This message does not include new transport formats. If a change of these is required due to the change of
transport channel, this is done with the separate procedure Transport Channel Reconfiguration. This
procedure only handles the change of transport channel.

NOTE 2: If thelossof L1 syncis used to detect in the NW that the UE has released the DCH:s, as is one possibility
in the figure, then there may be a need to configure the Node B-L 1 to a short timeout for detecting loss of
sync. Thisis presented by the CPHY _out_of_sync_configure primitives in the figure. TheL23-groupRAN
WG?2 is seeking guidance from the-L2-groupRAN WG relating to the time required for reliable out-of-
sync detection.

After reception the UE reconfigures L1 and L2 to release old DCH resources. The PHY SICAL CHANNEL
RECONFIGURE COMPLET E-{need-FFS) message to the network is here sent on DCCH mapped on RACH (message
acknowledgement on FACH). This message triggers anormal release of L1 and L2 resources in the network associated
with the dedicated channedl. If the L3 COMPLETE message doesn’t exist, the CPHY —eutOut—efOf —syneSync—ind
IND from the physical layer must be applied.

NOTE 3: When a Switch to RACH/FACH isdone it isimportant to free the old code as fast as possible so that it
can be reused. Therefore instead of waiting for the Physical Channel Reconfigure Complete message the
network can reconfigure L1 and L2 when the acknowledged data confirmation arrives and the network is
sure that the UE has received the Physical Channel Reconfigure message. To be even more certain that the
UE has released the old DCH resources the network can wait until after the Out of sync Indication from
L1
These steps including atimer starting when the Physical Channel Reconfigureis sent, gives the network
four different indications that the released DCH isreally released, and that resources can be reused.
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Uu lub
UE-RRC \ \ UE-RLC \ \ UE-MAC \ \ UE-LL \ ‘NodeB-Ll‘ \ RNC-L1 \ ‘CRNC-MAC‘ ‘SRNC-MAC‘ ‘SRNC-RLC‘ SRNC-RRC
CPHY-Out-Of-Sync-Config-REQ
el

CPHY-Out{Of-Sync-Canfig-CNF

Lt
DCCH: DCH: |[PHYSICAL CHANNEL RECONFIGURE (acknowledged or unacknowledged optional)
<
CPHY-RL-Release-REQ
CPHY-Out-Of-Sync-IND
CMAC-D / SH-Config-REQ g
Ll
CRLC-Config-REQ
DCCH: RACH: PHYSICAL CHANNEL RECONFIGURE COMPLETE
Ll

CPHY-RL-Release-REQ

CPHY-RL-Release-REQ

A

CMAC-SH-Config-REQ

CMAC-D-Config-REQ

A

CRLC-Config-REQ

l
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Uu lub

UE-RRC \ \ UE-RLC \ \ UE-MAC \ \ UE-LL \ \ Node B-L1 \ \ RNC-L1 \ ‘CRNC-MAC‘ ‘SRNC-MAC‘ ‘SRNC-RLC \ ‘SRNC-RRC‘

CPHY-Out-Of-Sync-Config-REQ

l

CPHY-Out{Of-Sync-Canfig-CNF

Ll
DCCH: DCH: |[PHYSICAL CHANNEL RECONFIGURE (acknowledged or unacknowledged optional)
l
CPHY-RL-Release-REQ
CPHY-Out-Of-Sync-IND
CMAC-D / SH-Config-REQ d
Lt
CRI-C-Canfia-REDO
REE-Contig-REQ
DICCH: RACH: PHYSICAL CHANNEI RECONFIGURE COMPLETE (FF$)
Lt

(]

PHY-RL-Release-REQ

(@]

PHY-RL-Release-REQ

A

CMAC-SH-Config-REQ

CMAC-D-Config-REQ

CRLC-Config-REQ

l

Figure 16: UE-terminated DCH Release
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Transport Format Combination Control

Transport Format Combination Limitation

Uu Ilub

‘ UE-RLC

‘ UE-MAC ‘

DCCH: TRANSPORT|

FORMAT COMBINATI

DN CONTROL (pcknowledged or unack

SRNC-RLC SRNC-RRC

TFC limitation
triggered

nowledged optional)

CMAC-D-Config-REQ

[New smaller TFCS]

P DCCH: TRANSPORT

FORMAT COMBINATI

DN CONTROL (pcknowledged or unack

TFC limitation
released

nowledged optional)

CMAC-D-Config-REQ

/|

Figure 17 illustrates an example of a Transport Format Combination Control procedure. A congestion situation occurs

[Original TFCS]

|

|

]

Figure 17: Transport Format Combination Limitation

]

and allowed transport format combinations are restricted temporarily. When the congestion is resolved the restriction is

removed.

This procedure is initiated with a Transport Format Combination Control message from the network to the UE

(acknowledged or unacknowledged transmission optional to the NW). This message contains a subset of the ordinary

Transport Format Combination Set. The UE then continues with a reconfiguration of MAC. MAC sees the TFC subset
as acompletely new set.

Further, after a while when the congestion is resolved a hew Transport Format Combination Control message is sent to
the UE from the RRC layer in the network. This message contains a subset that is the entire original set. Again, the UE
reconfigures the MAC.
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6.2.5 Dynamic Resource Allocation Control of Uplink DCH:s

Uu lub

UE-RRC UE-MAC CRNC-RRC

Update UL resources
allocation control
parameters

(Max Rate, py)

DYNAMIC UPLINK RESOURCE ALLOCATION/CONTROL (Broadcast)

Check permigsion for DCHs
If granted seleft TFCS subset
for OCHs,

Bsewalt for Ty,

CMAC-D_conf_req
[subset of TFCS] P

UL DCH : Transmission during Ty

1 ] [ 1

Figure 18: Dynamic Resource Allocation Control of Uplink DCHs
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Figure 18 illustrates an example of a Dynamic Resource Allocation Control procedure of uplink DCHs. The CRNC
regularly broadcasts the following parameters:

- Transmission probability ptr, which indicates the probability for a UE to be allowed to transmit on its DCHS,
which are under control by this procedure, during the next period Taidgity

- Maximum total bit rate allowed to be used by the UE on its DCH which are under controlled by this procedure,
during the next allowed period Tyaigity

Besides these parameters, the RNC has allocated the following parameters to the UE:

- Transmission time validity, Tyaigt, Which indicates the time duration for which an access for transmission is
granted.

- Reaccesstime Ty, Which indicates the time duration before retrying to access the resources, in case
transmission has not been granted.

This procedure is initiated with a Dynamic Uplink Resource Allocation Control message regularly broadcast by the
CRNC. It appliesto al UEs having DCHs that can be controlled dynamically. The UEs have to listen to this message
prior to transmission on these DCHs. The UE RRC checks whether transmission is allowed, and then reconfigures MAC
with a new subset of TFCS derived from the maximum total bit rate parameter. This TFCS subset shall control only the
DCHs which are under control by this procedure. The UE RRC procedure shall be mandatory for all UEs supporting
high bit rate NRT services.

In case of soft handover on the uplink DCH, The UE is requested either to listen to broadcast information from its
primary cell (the one with the lowest pathloss), or from al cellsinvolved in its Active Set, depending on its class. In the
latter case, the UE is expected to react according to the stricter control information.
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6.3.1  Acknowledged-mode data transmission in DCH / DCH + DSCH
Uu lub lur
UE-RLC ‘ ‘ UE-MAC-D ‘ ‘ UE-MAC-SH ‘ ‘ UE-L1 Node B-L1 CRNC-MAC-SH SRNC-MAC-D ‘ ‘ SRNC-RLC
DTCH (/ PCCH): MAC-D-Data-REQ
D [Data]
P MAC{SH-Data-REQ
h [Data]
Schedule DSCH
transmission
| DSCH: MAHY-Data-REQ
b [Data, TFI]

P DCH: MHHY-Data-REQ
b [Data2, TFI2]

(PDS$CH)

D [D4ta]

(DPCH)

[Data2, TFI, TFI2]
DSCH: MPHY-Data-IND
D [Data, TFI]
| MAC-SH-Data-IND
b [Data]
MAC-D-Data-IND
- [Data]
DTCH (/ DCCH): DCH: Data ACK
|| || || ] ] | ||

Figure 19: Example of acknowledged-mode data transmission on DSCH
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Figure 19 shows an example of acknowledged-mode data transmission on DSCH in the DCH / DCH + DSCH substate.
First RLC in SRNC requests data transmission locally from MAC-d. MAC-d routes the request either locally or across
the lur to MAC-sh in CRNC, where DSCH transmission scheduling takes place. MAC-SH determines the TFI for the
data and requests data transmission across lub from the physical layer in Node B. At the same time data for an
associated dedicated channel may arrivein Node B.

TFI for the DSCH and TFI2 for the DCH are combined in the physical layer and transmitted on the DPCCH (dedicated
physical control channel) of the associated DPCH (dedicated physical channel). The DSCH data is transmitted
separately on the PDSCH (physical downlink shared channel). TFI is used to decode DSCH data, which isthen
forwarded through MAC-sh and MAC-d to the receiving RLC. An acknowledgement is eventually sent by the UE-RLC
mapped to a DCH, unlessthe DCH is released before the acknowledgement.

6.3.2 Acknowledged-mode data transmission in DCH / DCH + DSCH with
one TFCI

NOTE: For release-99 this example is only valid in the case where SRNC = CRNC.

Figure 20 shows an example of acknowledged-mode data transmission on DSCH in the DCH / DCH + DSCH substate.
First RLC in SRNC requests data transmission from MAC-d. MAC-d passes the data on to MAC-sh, which schedules
the DSCH transmission and determines the TFI for the data. The TFI and CFN (connection frame number) for
transmission are given back to MAC-d.

MAC-sh selects the TFI and transmits the data for DSCH while MAC-d transmits the TFI synchronised with the
transmission of any DCH data and TFI:sintended for transmission in the same frame. TFI for the DSCH and TFI2 for
the DCH are combined into the same TFCI on the physical layer and transmitted on the DPCCH (dedicated physical
control channel) of the associated DPCH (dedicated physical channel). The DSCH data is transmitted separately on the
PDSCH (physical downlink shared channel). TFI is used to decode DSCH data, which is then forwarded through MAC-
sh and MAC-d to the receiving RLC. An acknowledgement is eventually sent by the UE-RL C mapped to a DCH, unless
the DCH is released before the acknowledgement.
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Uu lub
UE-RLC \ \ UE-MAC-D \ \ UE-MAC-SH \ \ UE-L1 \ \ Node B-L1 \ \ RNC-MAC-SH \ \ RNC-MAC-D \ \ RNC-RLC \
DTCH (/ PCCH): MAC-D-Data-REQ
D [Data]
DTCH|(/ DCCH): MAC-SH-Data-REQ
D [Data]
Schedule DSCH
transmission,
TFI defines TF for
DSCH
Ll
[TFI]
DSCH: MAHY-Data-REQ
<
[Data]
DCH: MPHY-Data-REQ
<
[TFI]
DCH: MPHY-Data-REQ
D [Data2, TFI2]
(PDCH)
<
[Ddta]
(DP[CH)
<
[Data2| TFCI]
DSCH: MPHY-Data-IND
D [Data, TFI]
MAC-SH-Data-IND
<
[Data]
MAC-D-Data-IND
<
[Data]
DTCH (/ DCCH): DCH: Data ACK
Ll

Figure 20: Example of acknowledged-mode data transmission on DSCH
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Acknowledged-mode data transmission in CPCH/FACH

Uu
UE-RLC | | UE-MAC-D | | Uemacc | | UE-LL [ Node B-L1
DTCH: MAC-D-Data-REQ
['ransport blks 1 to N (Tb1-TbN]
PTCH: MAC-C-Data-REQ
[Tb1-TbN]
Build CPCH Packet
Select CPCH Channel
Execute Initial Delay
P Access Preamble(AP) @P1
MAC-|.1: CPCH Access Req »
Access Preamble(AP) @P2
-
Access Preamblp(AP) @P3
>
AICH with matching|signature
Collision Detgction (CD)
MAC-L1: CPCH Access Grant
<
Schedule Packet
For Transport Blocks
Tb1 thru TbN
P Preamble for [CLPC (10 rhisec)
MAC-|1: Send Packet Req >
Preamble fof CLPC (comtinuous)
™~
[CHART ISCONT|NUED ON PAGE 2]

lub

lur
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CRNC-MAC-C

SRNC-RLC

SRNC-MAC-D

Figure 21: Example of acknowledged-mode data transmission on RACH+CPCH/FACH (page 1 of 2)
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Uu lub lur
UERLC UE-MAC-D | [ uemacc || UE-L1 | [Node B-L1 | |Node B-M@ | crRnoMACC | SRNC-MAC-D | [ smncRrc
[CONTINUED FROM PAGE 1]
CPCH:-Data-REQ .
/ [Tby] o
@ PHY: CPCH
[Tb1] g
[NOTE: CPCH transmission and fast power control js continuous in Uu.]
CPCH:-Data-IND
(Tb1] " |MAC-C-Data-IND _
[NOTE: Events from A to B repeat for each transport block [Tb1] MACD-DatarIND >
in the packet until packet transmission |is completg. RLC Tb1]
ACKs are sent to UE on FACH] /
| Packet Transmission Complete. Release CPCH. |
| | | | || | | || | || >
Figure 22: Example of acknowledged-mode data transmission on RACH+CPCH/FACH (page 2 of 2)
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Figure 21 shows an example of acknowledged-mode data transmission on CPCH while in the RRC Connected state, the
RACH+CPCH/FACH substate with CPCH resources assigned to UE (RACH+CPCH/FACH mode). An RB setup has
allocated CPCH resources to the logical channel sourcing the data to be transmitted. First RLC in UE requests data
transmission locally from MAC-d. MAC-d routes the request to MAC-c, where CPCH packet building is done. When
the packet size (bytesin PHY for TFI chosen by MAC-c) is known, MAC-c selects one of the available CPCH channels
from the CPCH set it has been assigned to use for thislogical channel. Priority access procedure is performed to execute
aninitial access delay. Then the CPCH access procedure is performed between UE and NB to request and obtain the
CPCH for transmission. The CPCH access procedure includes an AP, AICH-ack, CD, and ASSIGN premable messages.
When the CPCH channel has been assgned MAC-c schedul% the packet for transmission by L1. -ENQII'-._L#—the

After the 10msec period to close the TPC loops on both the CPCH UL and CPCCH DL, transport blocks are
transmitted, frame by frame, unitl all the packet datais sent. SRNC RLC uses the DCCH to send RLC ACKsto the UE
RLC using the FACH DL channel.

6.3.4 Data transfer on USCH/DSCH (TDD only)

In Figure 23 adata transfer procedure on USCH/DSCH is presented. It is assumed that the RAB establishment has been
performed for example with the RAB Establishment procedure without Dedicated Physical Channel asillustrated in
7.2.1.1.4 and that the RAB is mapped on the USCH and DSCH transport channels.

In the UE the traffic measurement function decides to send a Capacity Request.to the network using the SHCCH logical
channel mapped on the RACH. In the C-RRC the USCH/DSCH scheduling function will decide to allocate physical
resources to thislogical channel and RRC in C-RNC sends a PhyShChAllocation to its peer entity in the UE. This
message specifies the physical resources and the period of time the MAC-sh can transfer the data on the USCH transport
channel.

Both RRC in the CRNC and the UE configure their respective Layer 1 and MAC for the data transfer on the USCH and
at the specified time MAC-sh in the UE convey the data using the specified PUSCH resources.

This operation may be repeated several timestill the RLC buffer is empty.

In the diagram it is assumed that the PhyShChAllocation has allocated additionally to the PUSCH resources some
PDSCH resources, so that at the time specified in the allocation message both RRC in the CRNC and the UE configure
their respective Layer 1 and MAC for the data transfer on the DSCH and at the specified time MAC-sh in the UE convey
the acknowledgement message of the UTRAN RLC to its UE peer entity using the specified PDSCH resources.
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Uu lub
UERRC | [ UERLC |[UEMAC || UEL1 |[[NodeB-L1 |[[cRNC-MAC |[SRNC-MAC |[CRNC-RRC |[SRNCRLC |[SRNC-RRC
RLC buffer scanning
[SHCCH:MAC_Unit _Data_Req
] ™| RACH: SHCCH Data
Capacity Request ) -

. SHCCH: MAC_|Unit_Data_Ind
Capacity Request ) -

Capacity Request )

Scheduling

SHCCH:MAC_Unit_Data_Req

FACH: SHCCH Data PhyShChAllocation )

SHCCH: MAC_Uniit_Data_Ind PhysSh¢hAllocafion )

PhyShChAllocation )

CMAC_C/SH/D_Config_Req CMAC_C/SH_Config_Request
Data transfer MAC_Data_Req USCH:Data
in the user|plane -
MAC_Data_Req Usch:pata MAC_Data_lInd _
. -
MAC_Data_Req USCH:Data MAC_Data_Ind

> MAC_Data_Ind

CMAC_C/SH/DO_Config_Request CMAC_C/SH_Config_Request

MAC_Data_Req

- -

DPSCH DSCH : (PDU_Ack )

MAC_Data_ind (PDU[ Ack )

(PDU_Ack )

Figure 23: Data transfer on USCH/DSCH

6.4 RRC Connection mobility procedures

The RRC handover protocol must be common for the FDD and TDD modes. This means that the same protocol must
support all the following handover procedures

6.4.1 Handover Measurement Reporting

Figure 24 illustrates an example where a measurement control and a measurement report procedure is used for handover
measurements. The NW RRC reguests the UE to start measurements and reporting witha MEASUREMENT
CONTROL message. The message includes an indication of a measurement type (e.g. intra-frequency measurement), the
radio links to evaluate, the reporting criteria and a measurement identity number. The UE configures L1 to start
measurements. When measurement reporting criteria are fulfilled the UE sends a MEASUREMENT REPORT message.
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Uu lub

UE-RRC UE-L1 SRNC-RRC

MEASURBEMENT CONTROL

dl
<«

CPHY-Measurement-REQ

\ 4

Measurement

CPHY-Measurement-IND

A

Measurement

CPHY-Measurement-IND

>
|

Reporting
criteria
fulfilled

MEASUREMENT REPORT

\ 4

[ ] 11 e

Figure 24: Handover measurement reporting

6.4.2 Cell Update

Figure 25 illustrates an example of a cell update procedure.

The cell update procedure istriggered by the cell re-selection function in the UE, which notifies which cell the UE
should switch to. The UE reads the broadcast information of the new cell. Subsequently, the UE RRC layer sends a
CELL UPDATE message to the UTRAN RRC viathe CCCH logical channel and the RACH transport channel. The
RACH transmission includes the current SSRNTI and the SRNC Identity.

Upon reception of the CELL UPDATE, the UTRAN registers the change of cell. If the registration is successful it
replieswith a CELL UPDATE CONFIRM message transmitted on the DCCH/FACH to the UE. The message includes
the current SSRNTI and SRNC Identities and it may also include new S-RNTI and / or SSRNTI + SRNC Identities. By
using DCCH for the confirm message the contents of the message can be ciphered.
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Uu lub lur
[ ue-rrc ] [ uere ] [ ue-mac ] [ uen [ Node B-mac | [ Rncr ] [ crrc-mac ] : [ srnc-mac | [ srnc-rLc ] [ srNc-RRC
\ I
|
Cell reselection |
triggered |
|
|
CPHY-RL-Release-REQ (Stop RX and TX) |
» |
|
CPHY-RL-Setup-REQ [Start RX) |
» |
|
CPHY-Sync-IND |
< |
|
BCCH: BCH: Message |
D [System info] :
MAC-B-Data-IND |
[New system info] :
CPHY-RL-Setup-REQ [Start TX) |
» |
|
RLC-Tr-Data-REQ :
[Cell Update] |
MAC-C-Data-REQ :
[Cell Update] |
CC(H: RACH: CCCH Mesdage :
[Cell Ypdate] |
|
+ >
|
|
| Register
| change of
| cell
|
|
: RLC-Tr-Data-REQ
| ‘[Cell Update Confirm]
: MAC-D-Data-REQ
| TCeII Update Confirm]
clpata-
< MAC CIData REQ
[Cell Update Confirm]
DCGH: FACH: DCCH Message :
D [Cell Update Confirm] |
MAC-D-Data-IND !
< |
[Cell Update Confirm] |
RLC-Tr-Data-IND :
TCeI\ Update Confirm] |
|
|
I | | | | | | | | | | | o | |

Figure 25: Cell update procedure
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6.4.3 URA Update

Figure 26 illustrates an example of a URA Update procedure. For a more detailed figure on the interlayer interaction for
CCCH or DCCH transmission please refer to "Cell Update” in the previous section.

When cell re-selection is triggered, the UE abandons the radio link in the old cell and establishes aradio link to the new
cell. The URA update procedure is triggered when the UE reads the broadcast information of the new cell and
recognises that a URA update is required. After that, the UE RRC layer sends a URA UPDATE on the CCCH to the UE
MAC layer, which transfers the message on the RACH to UTRAN. The RACH transmission includes the current S-
RNTI and SRNC Identity.

Upon reception of the URA UPDATE, the UTRAN registers the change of URA. Then the CRNC-RRC requests the
CRNC-MAC to send a URA UPDATE CONFIRM message on the FACH to the UE. The message includes the current
S-RNTI and SRNC Identities and may also include new C-RNTI, S-RNTI and SRNC Identities.

Thelogica channel used for URA UPDATE CONFIRM depends on the SRNC relocation policy. If SRNC is aways
relocated before URA UPDATE CONFIRM is sent, a DCCH should be used (to allow ciphering of the message
contents). If SRNC is not relocated, the CCCH logical channel should be used to be able to utilize the RNSAP lur
procedures and not being forced to set up user plane on the lur for this procedure.
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Uu lub lur
UE-RRC | UE-mac | I [ Node B-MAC | | Rnc1 | | crNC-MAC | : SRNC-RRC
|
) |
URA reselection
triggered I
|
|
CPHY-RL-Release-REQ (Stop RX and TX) |
|
|
CPHY-RL-Setup-REQ (Start RX) |
|
|
CPHY-Sync-IND I
< |
|
P BCCH:|BCH: BCCH Message |
h [System info] :
MAC-B-Data-IND |
[New system info] :
CPHY-RL-Setup-REQ (Start TX) |
|
|
CCICH: RACH:|URA UPDATE I
|
|
|
e E—
|
| )
I Register
I change of
| URA
|
|
|
| Continue to A
| or B
|
|
|
|
|

| | |

Figure 26: Beginning of the URA update procedure — continue either to case A or case B
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Case A: URA UPDATE CONFIRM on DCCH:

UE-RRC

56

Uu lub

| UE-MAC |

lur
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UE-L1 | | RNC-L1

DCC

| CRNC-MAC |

| SRNC-RRC

H: FACH: URA UPPATE CONH

IRM

>l
Bl

L

Case B: URA UPDATE CONFIRM on CCCH:

Figure 27: Case A continuation of URA update, CONFIRM message can be ciphered

In this case transmission between SRNC and CRNC takes place on the RNSAP Downlink Signalling Transfer and the CCCH logical channel is used.

UE-RRC

Uu lub

| UE-MAC |

lur

UE-L1 | | RNC-L1

CC(

| CRNC-MAC |

| SRNC-RRC

H: FACH: URA UPPATE CONH

IRM

>l
Bl

[ ]

Figure 28: Case B continuation of URA update, CONFIRM message cannot be ciphered
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6.4.4 Radio Link Addition (FDD soft-add)

NOTE: TDD soft-add is an option supported on the condition that L1 supports it

TS 25.303 v. 3.1.0 (1999-10)

UE-RRC

SRNC-RRC

Radio link
addition
triggered

CPHY-RL-Setup-REQ

»
P>

CPHY-RL-Setup-REQ

Uu lub
UE-L1 | | NodeB -L1 | | RNC-L1
<
<
Start RX and
X
CPHY-RL{Setup-CNF
<
<
ACTIVE SET UPDATH

<
<

CPHY-RL-Setup-REQ

\ 4

Start RX

CPHY-RL-Setup-CNF

<&
-«

ACTIYE SET UP

DATE COMPLETE

\ 4

[ ] |

[ ]

Figure 29 illustrates aradio link addition procedure. Radio link addition is triggered in the network RRC layer by

Figure 29: Radio Link Addition

measurement reports sent by the UE. The NW RRC first configures the new radio link on the physical layer in Node B.
Transmission and reception begin immediately. The NW RRC then sends an RRC ACTIVE SET UPDATE message to

the UE RRC. The UE RRC configures layer 1 to begin reception.

After confirmation from the physical layer in UE an ACTIVE SET UPDATE COMPLETE message is sent to the RNC-

RRC.
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6.4.5 Radio Link Removal (FDD soft-drop)

NOTE: TDD soft-drop is an option supported on the condition that L1 supportsit

Uu lub
UE-RRC ue-Lr | [ Nodes-L1 | [ RNc-L1
ACTIVE SET UPDATE
<
CPHY-RL-Release-REQ
»
Stop RX
ACTIVE SET UPDATE COMPLETE
»
CPHY-RL-Release-REQ
<
Stop RX and
TX
CPHY-RL-Release-CNF
>
CPHY-RL-Release-REQ
<

Figure 30: Radio link removal

Figure 30 illustrates aradio link removal procedure. Radio link removal istriggered by an algorithm in the network
RRC layer by measurement reports sent by the UE. Radio link removal may also be triggered in the NW due to load
control algorithms. Theradio link isfirst deactivated by the UE and then in the NW.

The NW RRC sends an ACTIVE SET UPDATE message to the UE RRC. The UE RRC requests UE L1 to terminate
reception of the radio link(s) to be removed. After this the UE RRC acknowledges radio link removal with an ACTIVE
SET UPDATE COMPLETE message to the NW RRC. The NW RRC proceeds to request the NW L1 in both Node B
and the RNC to release the radio link.
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6.4.6 Combined radio link addition and removal

Uu lub

UE-RRC vE-L1 | [ NodeB-L1 | [ Rnec-L1

Radio link additio
and removal
triggered

CPHY-RL-Setup-REQ

<&
<

Start rx / tx

CPHY-RL-pPetup-CNF

»
»

CPHY-RL-Setup-REQ

<
<

ACTIVE SET UPDATE

<
CPHY-RL-Release-REQ

Stop rx

CPHY-RL-Setup-REQ

A 4

\ 4

Start rx
ACTIJE SET UPDATE COMHLETE

»
»

CPHY-RL-Release-REQ

<&
X

Stop rx / tx

CPHY-RL-Release-CNF

»
»

CPHY-RL-Setup-REQ

1 | | | ] N

Figure 31: Combined Radio Link Addition And Removal

Figure 31 illustrates a combined radio link addition and removal procedure. The NW RRC determines the need for radio
link replacement based on received measurement reports or load control algorithms.

When radio links are to be replaced, the NW RRC first configures the NW L1 to activate the radio link(s) that are being
added. The NW RRC then sends an ACTIVE SET UPDATE message to the UE RRC, which configuresthe UE L1 to
terminate reception on the removed radio link(s) and begin reception on the added radio link(s).

If the UE active set isfull, the replacement has to be performed in the order defined in Figure 31. If UE has only one
radio link, then the replacement must be done in reverse order (first add, then remove).

The UE RRC acknowledges the replacement with an ACTIVE SET UPDATE COMPLETE message. The NW RRC
then configures the NW L1 to terminate reception and transmission on the removed radio link.
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6.4.7 Hard Handover (FDD and TDD hard)

Uu lub
UE-RRC UE-L1 | [ Nodes -1 | [ rnca SRNC-RRC
Inter-frequency
handover triggered
CPHY-RL-Setup-REQ
<
Start new rx / tx

CPHY-RL{Setup-CNF

»
L

CPHY-RL-Setup-REQ

A

HANDOVER COMMAND

<
<

CPHY-RL-Release-REQ
>

>

Stop rx / tx

CPHY-RL-Setup-REQ

»
P

Start rx / tx

| Layer 1 synchronisation

CPHY-Sync-IND

=9

Layer 2 link establishe

HANDOVHER COMPLETE (acknofledged on|L2)

»
L

CPHY-RL-Release-REQ

<
<

Stop old rx / tx

CPHY-RL{Release-C

-n

»
L

CPHY-RL-Release-REQ

| | I I

Figure 32: Hard handover

A

Figure 32 illustrates a hard handover. The NW RRC determines the need for hard handover based on received
measurement reports or load control algorithms.

For inter-frequency handover the measurements are assumed to be performed in slotted mode.

The NW RRC first configuresthe NW L1 to activate the new radio links. The NW L1 begins transmission and reception
on the new links immediately. The NW RRC then sends the UE RRC aHANDOVER COMMAND message. The
message indicates the radio resources that should be used for the new radio link. The UE RRC configuresthe UE L1 to
terminate reception on the old radio link and begin reception on the new radio link.

After the UE L1 has achieved downlink synchronisation on the new frequency, aL2 link is established and the UE RRC
sends aHANDOVER COMPLETE message to the NW RRC. After having received the L3 acknowledgement, the NW
RRC configures the NW L1 to terminate reception and transmission on the old radio link.
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6.4.8 RRC Connection re-establishment

Uu lub

UE-RRC | [ ue-rc | [ ue-wac | [ uetr | [ Nodes -L1 | [ Rnc-L1 | [ crNC-mAC | [ srnC-mAC | [ srRNnc-RLC | [ SRNC-RRC

CCCH: RRC CONNEQTION RE-ESTABLISHMENT REQUEST

»
L

CPHY-RL-Setup-REQ

<
<

Start rx / tx

CPHY-RL-Betup-CNF

»
L

CPHY-RL-Setup-REQ

<
<

CECH: RRC CONNECTIPN RE-ESTABLISHMENT

<
<

CPHY-RL-Setup-REQ

»
>

Start rx / tx

| L1 synchronisation

CPHY-Sync-IND CPHY-Syng-IND

ol -
< >
CMAC-C / SH / D-Config-REQ CMAC-C-Config-REQ
————————————————— > “+--———-——""—"—"—"—4——"—"—"—————
CRLC-configureure-

REQ CMAC-SH-Config-REQ
———————— > “+--———-——""—"—"—"—4——"—"—"—————

CCCH: RRC CONNECTION REFESTABLISHMENT COMPLETE

Figure 33: RRC connection re-establishment

\ 4
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Figure 33 shows an example of an RRC connection re-establishment procedure. RRC connection re-establishment is
needed, when a UE loses radio connection due to e.g. radio link failure. After having selected a new cell, the UE RRC
sends the NW RRC an RRC CONNECTION RE-ESTABLISHMENT REQUEST message. The NW RRC configures
the NW and acknowl edges the connection re-establishment to the UE RRC with an RRC CONNECTION RE-
ESTABLISHMENT message. The UE RRC configuresthe UE L1 to activate the new radio link(s). After the UE has
synchronised to at least one radio link, the MAC and RLC layers can be configured (if necessary).

When the procedure is completed on the UE side, an RRC CONNECTION RE-ESTABLISHMENT COMPLETE
message is sent.

6.4.9 Inter-system Handover: GSM/BSS to UTRAN

The handover from GSM/BSS to UTRAN for adua-mode GSM MS/ UMTS UE isillustrated in Figure 34. On the
network side, upon the reception of aHARD HANDOVER PROCEED 2 command through the RANAP protocol, the
RRC layer performs admission control and radio resource allocation assigning an RNTI for the RRC connection and
selecting radio resource parameters (such as transport channel type, transport format sets, etc). RRC configures these
parameters on layer 1 and layer 2 to locally establish the DCH logical channel.

The selected parametersincluding the RNTI, were previously transmitted to UE via RANAP message HARD
HANDOVER PROCEED 1 and GSM upgraded message HANDOVER COMMAND.

Upon reception of the HANDOVER COMMAND message, the GSM RR layer transmits the required parameters to the
UMTS RRC layer using an RR-Data-IND primitive. UE RRC configures L1 and L2 using these parametersto locally
establish the DCH logical channel. Layer 1 indicates to RRC when it has reached synchronisation. An RLC signalling
link establishment is then initiated by the UE. A HANDOVER COMPLETE message is finally sent by the UE.
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Uu lub
MS-RR | [ UVERRC | [ ueRric ] [ UE-mac ] [ veur | [ Node-L1 | [ RrNc-L1 | [ crNC-MAC | [ sRNC-Mac | [ sRNCRLC | [ sRNC-RRC | [ onias ] [ BSCRR
RANAP: HAARD HANDOVER PROCEED 2
<
Admission control &
Radio Resource Inter-network message
n exchange described in ZZ.02
Allocation
CPHY-RL-Setup-REQ
<
Start tx / rx
CPHY-RL-Betup-CNF
CPHY-RL-Setup-REQ
<
CMAC-D-Config-REQ
<
MAC-SH-Config-REQ
<
CMAC-C-Config-REQ
<
ANDOVER| COMMAND
GSM Mode N
RR-Data-IND
[Handover Command]
CPHY-RL-Setup-REQ
>
CMAC-C / SH / D-Config-REQ Start tx / rx
> I:':l
‘ L1 synchronisation
) CPHY-Sync-IND CPHY-Syng-IND
Transition state h
CRLC-Config-REQ | CRLC-Config-REQ
<
L2 Link Establishment
RLC-Data-REQ
[Handover Complete DLCCH: Acknowledged Data
[Handover|Complete] RLC-Data-IND
o DCCH: Data Ack [Handover Complete
Cell connected state o RLC-Data-CNF |
b RANAP: |HARD HANDOVER COMPLETE

Figure 34. GSM to UMTS inter-system handover
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6.4.10 Inter-System Handover: UTRAN to GSM/BSS, PSTN/ISDN domain services

Uu lub

MS-RR | [ ueERrC | [ ueRrLc | [ UE-mAC ] [ uewr ] [ Nodes-L1 | [ RNC1 ] [ cRNC-MAC | [ sRNC-mMaAC | [ SRNC-RLC | [ SRNC-RRC | [ cnms ] [ BScRR

RANAP: HANDOVER REQUIRED
>

HANDOVER REQUEST
>

HAND ‘VER REQUEST ACK
<

RANAP: I-S HARD H ‘NDOVER COMMAND
<

INTER-YYSTEM HANDOVER COMMAND (acknowledged on L2)

Cell connected state RRC-Data-IND
[I- 5 Handover Command]

RR-Data-IND
[RRC Connection ReEase]
CRLC-Config-REQ

»

CMAC-C / SH / D-Config-REQ

CPHY-RL-Release-REQ

Transition state
HANDOVER ACCESS

>

EANDOVER DETECT
<

PHYSICAL [INFORMAT|ON (unacknowledged)

HANDOVER [COMPLETE

>

GSM Mode HAN‘DO\/ER COMPLETE
<

RANA A:BEARER RELEASE
<

CRLC-configureure-
REQ

>
<

CMAC-C-Config-REQ

A

MAC-SH-Config-REQ

CMAC-D-Config-REQ

CPHY-RL-Release-REQ

CPHY-RL-Release-REQ

RANAP: BEARER RELEASE COMPLETE

=

Figure 35: UMTS to GSM inter-system handover

3GPP 64



65 TS 25.303 v. 3.1.0 (1999-10)

NOTE: The scope of this description is restricted to a UE having a connection only to PSTN/ISDN services, i.e.
no simultaneous | P connection

For PSTN/ISDN domain services UTRAN Inter-System Handover procedure is based on measurement reports from the
UE but initiated from the UTRAN. INTER-SY STEM HANDOVER COMMAND is sent using acknowledged data
transfer on the DCCH. The UE transition from UTRAN Connected Mode starts when an INTER-SY STEM
HANDOVER COMMAND isreceived. The transition to GSM Connected mode is finished when HANDOVER
COMPLETE message is sent from the UE.

UTRAN sends aHANDOVER REQUIRED to CN/AS. This message contains information needed for the GSM system
to be able to perform a handover (e.g. serving cell, target cell). Some parts of thisinformation (e.g. MS classmark) have
been obtained at call setup of the UTRAN Connection and are stored in CN.

The CN/AS sends aHANDOVER REQUEST message to BSC-RR allocating the necessary resources to be able to
receive the GSM MS and acknowledge this by sending HANDOV ER REQUEST ACKNOWLEDGE to CN/AS. The
HANDOVER REQUEST ACKNOWLEDGE contains all radio-related information that the UE needs for the handover.

CN/AS sends aINTER-SY STEM HANDOVER COMMAND (type UTRAN-to-BSSHARD HANDOVER) to the UE
to start the execution of the handover. This message contains all the information needed for the UE to be able to switch
to the GSM cell and perform a GSM handover.

Upon reception of the HANDOVER COMMAND message, UMTS RRC forwards the handover mparametersto the
GSM RR layer using an RRC-Data-IND primitive. To release the resources from UMTS the RR layer transmits to the
UMTS RRC an RRC Connection Release message using an RR-Data-IND primitive. The RRC layer can then locally
release the resources on the RLC, MAC and physical layers of the UE.

After having switched to the assigned GSM channel received in the INTER-SY STEM HANDOVER COMMAND, the
GSM MS sends HANDOVER ACCESS in successive layer 1 frames, just asit typically would have done for a
conventional GSM handover initiation.

When the BSC-RR has received the HANDOV ER ACCESS it indicates this to the CN/AS by sending a HANDOVER
DETECT message. The BSC-RR sendsa PHY SICAL INFORMATION message to the GSM MS in unacknowledged
mode that contains various fields of physical layer -related information allowing a proper transmission by the MS.

After layer 1 and 2 connections are successfully established, the GSM MS returns the HANDOVER COMPLETE
message.

CN/AS isthen able to release the UTRAN resources that were used for the UE in UTRAN Connected Mode. The
CN/AS send aBEARER RELEASE command to UTRAN, after which UTRAN can release all NW resources from

RLC, MAC and the physical layer. When the release operation is complete, a BEARER RELEASE COMPLETE
message issent to CN / AS.
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CN originated paging request in connected mode
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‘ RNC-RLC ‘

‘ RNC-RRC ‘

RRC Paging request

(UE Paging Id, Area,

Paging Group Calc
Info, NAS Info)

RLC-Unit-Data-REQ
>

baging id, NAS info)]

6.5.1 UTRAN coordinated paging using DCCH
Uu lub
UE-RRC | | UERLC | | UE-mac | | uELr | | Node B-L1 | | RNC-LL | | RNC-MAC |
[Paging Request Type 1 (UE
P DCCH[: DCH: Unacknowledg¢d Data
h Paging Request Type 1]
RLC-Unit-Data-IND
[Pagi ; Request Type 1 (UE
Paging id, NAS info)]
RRC Notification
indication (UE
Paging Id, NAS Info)

| | |

|

|

|

|

Figure 36. Example sequence of CN initiated paging request using DCCH
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The above sequence illustrates a CN originated paging request, when the UE isin connected mode and can be reached
on the DCCH. The coordination of the paging request with the existing RRC connection is donein UTRAN.

The entity above RRC on the network side requests paging of a UE over the Nt-SAP. The request contains a UE paging
identity, an area where the page request is to be broadcast, information for calculation of the paging group and NAS
information to be transparently transmitted to the UE by the paging request.

Since the UE can be reached on the DCCH, the RRC layer formats a Paging Request Type 1 message containing the UE
paging identity and the NAS information, and the message is transmitted directly to the UE using unacknowledged data
transfer.

2o i | bai . =

FES:
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UTRAN originated paging request and paging response
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Uu lub lur
UE-RRC | | UERLC | | UE-mAc | | Ul | | Node B-L1 | | CRNC-MAC | | CRNC-RLC | | CRNC-RRC | | SRNC-RRC |
Trigger UTRAN originated
paging
RCCH: MAC-Data-REQ
[Paging ﬁéquestType 1 (UTRAN UE id, paging group)]
P PQH: Unacknqwledged Data
h [Paging Request Type 1 (UTRAN UE Id)]
P PCCH: MAC-Data-IND
h [Paging Request Type 1 (UTRAN UE id)]
CELL URDATE (Unacknowledggd on L2)
Lt
P CELL UPDATE CONFIRM (Unacknowledged on L2)
al
RNTI|REALLOCAJTION COMRLETE (Ackpowledged on L2)
Lt

|

|

|

|

|

|

|

|

|

Figure 37: Example sequence for UTRAN initiated paging request with paging response
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The RRC layer in the network uses this sequence to trigger a switch to RACH/FACH substate of the cell connected
state, when the UE can only be reached on the PCH (the PCH substate of cell connected state or the URA connected
state). A Paging Type 1 message is prepared, containing the UTRAN UE identity (SRNTI + RNC-ID). The RRC
reguests the transmission of the message by MAC on the PCCH, indicating the paging group.

In the UE, the RRC layer continuously monitors the paging group on the PCH and compares the UE identitiesin
received paging request messages with its own identities. A match occurs, and in this case the RRC layer changes state
to RACH/FACH substate within the cell connected mode.

The UE prepares a Cell Update message, which is sent on CCCH-e-BCCH(FFES).

When the network receives the Cell Update message, ac-RNTI is allocated and signalled to UE using the Cell Update
Confirm message, which is sent on €6EH-e-DCCH-FFS} using unacknowledged mode. The latter message also
acknowledges the reception of the Cell Update message. The UE configures MAC to use the new c-RNTI and prepares a
RNTI Reallocation Complete message. When the network receives the RNTI Reallocation Complete message on DCCH
it can delete any old c-RNTI and the DCCH/DTCH logical channels can be used also in the downlink using the new c-
RNTI.
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