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2 References

The following documents contain provisions which, through reference in thistext, congtitute 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. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

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

[2] 3GPP TS 25.322: "RLC Protocol Specification".

[3] 3GPP TS 25.331: "RRC Protocol Specification”.

[4] 3GPP TS 25.304: "UE Proceduresin Idle Mode and Procedures for Cell Reselection in Connected
Mode".

[5] 3GPP TS 25.301: "Radio Interface Protocol Architecture”.

[6] 3GPP TS 23.060: "General Packet Radio Service (GPRS) Service description; Stage 2"

[7] 3GPP TS 25.323: "PDCP Protocol Specification".

[8] 3GPP TR 21.905: "V ocabulary for 3GPP Specifications'

3 Moid Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in [8] apply.

3.2 Abbreviations

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

DC-SAP Dedicated Control SAP

khkkhkkkkhkkhkhhkkhkhkhkkhkhhkkhkhkhkkkhhkkhkkkxx Next Change kkhkkhkkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkkhkhkkkhkkk ki kkx*%

6.4.2 Cell Update

Figure 26 illustrates an example of a cell update procedure.

The cell update procedure is triggered 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 U-RNTI (S-RNTI 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
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the current U-RNTI (S-RNTI and SRNC Identityies) and it may also include new C-RNTIS-RNF and / or U-RNTI (S
RNTI + SRNC Identityies). By using DCCH for the confirm message the contents of the message can be ciphered.
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Figure 26: Cell update procedure
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6.4.3 URA Update

Figure 27 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 subclause.

When cell re-selection istriggered, 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 _U-
RNTI (S'RNTI and SRNC I dentity).

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

Thelogical channel used for URA UPDATE CONFIRM depends on the SRNC relocation policy. If SRNC isaways
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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Figure 27: Beginning of the URA update procedure — continue either to case A or case B

Case A: URA UPDATE CONFIRM on DCCH:

UE-RRC | UE-MAC | | UE-L1 | | RNC-L1 | |CRNC—MAC|

|
|
|
DCCH: FACH: URA UPIDATE CONRIRM I
|
|
|

I—_;IIIII“IIII

Figure 28: Case A continuation of URA update, CONFIRM message can be ciphered

| SRNC-RRC

Case B: URA UPDATE CONFIRM on CCCH:

In this case transmission between SRNC and CRNC takes place on the RNSAP Downlink Signalling Transfer and the
CCCH logical channel is used.
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Figure 29: Case B continuation of URA update, CONFIRM message cannot be ciphered
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2 References

The following documents contain provisions which, through reference in thistext, congtitute 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. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

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

[2] 3GPP TS 25.322: "RLC Protocol Specification".

[3] 3GPP TS 25.331: "RRC Protocol Specification”.

[4] 3GPP TS 25.304: "UE Proceduresin Idle Mode and Procedures for Cell Reselection in Connected
Mode".

[5] 3GPP TS 25.301: "Radio Interface Protocol Architecture”.

[6] 3GPP TS 23.060: "General Packet Radio Service (GPRS) Service description; Stage 2"

[7] 3GPP TS 25.323: "PDCP Protocol Specification".

[8] 3GPP TR 21.905: "V ocabulary for 3GPP Specifications'

3 Moid Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in [8] apply.

3.2 Abbreviations

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

DC-SAP Dedicated Control SAP

khkkhkkkkhkkhkhhkkhkhkhkkhkhhkkhkhkhkkkhhkkhkkkxx Next Change kkhkkhkkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkkhkhkkkhkkk ki kkx*%

6.4.2 Cell Update

Figure 26 illustrates an example of a cell update procedure.

The cell update procedure is triggered 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 U-RNTI (S-RNTI 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
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the current U-RNTI (S-RNTI and SRNC Identityies) and it may also include new C-RNTIS-RNF and / or U-RNTI (S
RNTI + SRNC Identityies). By using DCCH for the confirm message the contents of the message can be ciphered.
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Figure 26: Cell update procedure
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6.4.3 URA Update

Figure 27 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 subclause.

When cell re-selection istriggered, 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 _U-
RNTI (S'RNTI and SRNC I dentity).

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

Thelogical channel used for URA UPDATE CONFIRM depends on the SRNC relocation policy. If SRNC isaways
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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Figure 27: Beginning of the URA update procedure — continue either to case A or case B

Case A: URA UPDATE CONFIRM on DCCH:

UE-RRC | UE-MAC | | UE-L1 | | RNC-L1 | |CRNC—MAC|

|
|
|
DCCH: FACH: URA UPIDATE CONRIRM I
|
|
|

I—_;IIIII“IIII

Figure 28: Case A continuation of URA update, CONFIRM message can be ciphered

| SRNC-RRC

Case B: URA UPDATE CONFIRM on CCCH:

In this case transmission between SRNC and CRNC takes place on the RNSAP Downlink Signalling Transfer and the
CCCH logical channel is used.
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Figure 29: Case B continuation of URA update, CONFIRM message cannot be ciphered
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6.4.8.2 Combined Hard Handover and SRNS relocation (lossless radio
bearers)

Based on measurement results and knowledge of the UTRAN topology, the source SRNC decides to initiate a
combined hard handover and SRNS relocation. The UE is still under control of the SRNC but is moving to a
location controlled by the target RNC.

A RANAP Relocation Command is received by the source RNC from the CN, indicating the RABs to be
released, the Target RNC to Source RNC Transparent Container and the RABs that are subject to data
forwarding. Lossless SRNSrelocation is always, and only, configured for RABs that are subject to data
forwarding. The PDCP layer shall support PDCP sequence numbering when lossless SRNS relocation is
supported [7]. The Target RNC to Source RNC Transparent Container includes the RRC message (e.g.
PHY SICAL CHANNEL RECONFIGURATION) for hard handover.

Upon reception of the RANAP Relocation Command, the RRC entity in the source RNC stops the RLC entities
for the affected radio bearers and retrieves the PDCP sequence numbers. It then triggers the execution of the
relocation of SRNS by sending the RRC message to the UE using the acknowledged mode dedicated signalling
radio bearer (SRB #2). This message includes the new U-RNTI (from the target RNC) and the uplink receive
PDCP sequence number for each radio bearer configured to support lossless SRNS rel ocation (from the source
RNC). The UE reinitialises the PDCP header compression entities of the radio bearers configured to use a header
compression protocol [7].

The PDCP send and receive sequence numbers-and-the-eurrent-downtink-and-uphink-HEN-values are then
transferred viathe CN during the forwarding of SRNS contexts from source to target RNC. The target RNC

becomes the serving RNC when the RANAP Relocation Detect message is sent.

Upon reception and acknowledgment by the UE of the message, the RLC entity for the acknowledged mode
dedicated signalling radio bearer (SRB #2) is re-established, both on the UTRAN and UE sides and their HFN
values are set to the current downlink and uplink HFN values incremented by one. Care should be taken by
UTRAN in timing the SRNS relocation so that thereis no risk of a SN rollover on SRB #2 during this procedure.

The UE compares the uplink receive PDCP sequence number with the uplink send PDCP sequence number. If
this confirms PDCP SDUs successfully transferred before the start of relocation i.e. already received by the
source RNC then these are discarded by the UE.

If the UE has successfully configured itself, it sends a response message, in this case aPHY SICAL CHANNEL
RECONFIGURATION COMPLETE message to the target RNC using the acknowledged mode dedicated
signalling radio bearer (SRB #2). This message contains the START values and the downlink receive PDCP
sequence number for each radio bearer configured to support lossless SRNS relocation.

Upon acknowledgement of the message, the RLC entities for affected radio bearers are re-established both on the
UTRAN and UE side. The HFN values for each RB are set to the START value in the message for the
corresponding CN domain.

UTRAN compares the downlink receive PDCP sequence number with the downlink send PDCP sequence
number. The UTRAN initialises the PDCP header compression entities of the radio bearers configured to use a
header compression protocol [7].

The UTRAN and the UE continue the RLC and PDCP entities of the affected RBs and the rel ocation procedure
ends.
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Figure 35: Combined Hard Handover and SRNS relocation (lossless radio bearers)
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6.4.8.4 Combined Hard Handover and SRNS relocation (seamless radio
bearers)

Based on measurement results and knowledge of the UTRAN topology, the source SRNC decides to initiate a
combined hard handover and SRNS relocation. The UE is still under control of the SRNC but is moving to a
location controlled by the target RNC.

The source RNC continues the downlink data transmission on radio bearers supporting seamless SRNS
relocation until the target RNC becomes the serving RNC. The target RNC becomes the serving RNC when the
RANAP Relocation Detect message is sent.

A RANAP Relocation Command is received by the source RNC from the CN, indicating the RABs to be
released. The Target RNC to Source RNC Transparent Container includes the RRC message (e.g. PHY SICAL
CHANNEL RECONFIGURATION) for hard handover. This message includes the new U-RNTI.

Upon reception of the RANAP Relocation Command, the source RNC triggers the execution of the relocation of
SRNS by sending the RRC message to the UE using the acknowledged mode dedicated signalling radio bearer.

Upon reception and acknowledgment by the UE of the PHY SICAL CHANNEL RECONFIGURATION
message, the RLC entity for the acknowledged mode dedicated signalling radio bearer (SRB #2) isre-
established, both onthe UTRAN (target SRNC) and UE sides, and their HFN values are set to the current
downlink and uplink HFN values incremented by one. Care should be taken by UTRAN in timing the SRNS
relocation so that there is no risk of a SN rollover on SRB #2 during this procedure.

If the UE has successfully configured itself, it sends a response message, in this case PHY SICAL CHANNEL
RECONFIGURATION COMPLETE message to the target RNC using the acknowledged mode dedicated
signalling radio bearer (SRB #2). This message is transmitted based on the new RLC context and contains the
START values (to be used in integrity protection and in ciphering on radio bearers using UM and AM RLC).
The UTRAN initialises and the UE reinitialises the PDCP header compression entities of the radio bearers
configured to use a header compression protocol [7].

Upon acknowledgement of the message, the RLC entities for the rest of the affected radio bearers are re-
established both on the UTRAN and UE side. The HFN values for each RB are set to the START vauein the
message for the corresponding CN domain. The HFN values for each remaining signalling radio bearer (other
than SRB #2) are set to the START value in the message for the last configured CN domain.

The relocation procedure ends.
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Figure 37: Combined Hard Handover and SRNS relocation (seamless radio bearers)
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6.4.8.2 Combined Hard Handover and SRNS relocation (lossless radio
bearers)

Based on measurement results and knowledge of the UTRAN topology, the source SRNC decides to initiate a
combined hard handover and SRNS relocation. The UE is still under control of the SRNC but is moving to a
location controlled by the target RNC.

A RANAP Relocation Command is received by the source RNC from the CN, indicating the RABs to be
released, the Target RNC to Source RNC Transparent Container and the RABs that are subject to data
forwarding. Lossless SRNSrelocation is always, and only, configured for RABs that are subject to data
forwarding. The PDCP layer shall support PDCP sequence numbering when lossless SRNS relocation is
supported [7]. The Target RNC to Source RNC Transparent Container includes the RRC message (e.g.
PHY SICAL CHANNEL RECONFIGURATION) for hard handover.

Upon reception of the RANAP Relocation Command, the RRC entity in the source RNC stops the RLC entities
for the affected radio bearers and retrieves the PDCP sequence numbers. It then triggers the execution of the
relocation of SRNS by sending the RRC message to the UE using the acknowledged mode dedicated signalling
radio bearer (SRB #2). This message includes the new U-RNTI (from the target RNC) and the uplink receive
PDCP sequence number for each radio bearer configured to support lossless SRNS rel ocation (from the source
RNC). The UE reinitialises the PDCP header compression entities of the radio bearers configured to use a header
compression protocol [7].

The PDCP send and receive sequence numbers and-the-eurrent-downtink-and-uphink-HEN-values-are then
transferred viathe CN during the forwarding of SRNS contexts from source to target RNC. The target RNC

becomes the serving RNC when the RANAP Relocation Detect message is sent.

Upon reception and acknowledgment by the UE of the message, the RLC entity for the acknowledged mode
dedicated signalling radio bearer (SRB #2) is re-established, both on the UTRAN and UE sides and their HFN
values are set to the current downlink and uplink HFN values incremented by one. Care should be taken by
UTRAN in timing the SRNS relocation so that thereis no risk of a SN rollover on SRB #2 during this procedure.

The UE compares the uplink receive PDCP sequence number with the uplink send PDCP sequence number. If
this confirms PDCP SDUs successfully transferred before the start of relocation i.e. already received by the
source RNC then these are discarded by the UE.

If the UE has successfully configured itself, it sends a response message, in this case aPHY SICAL CHANNEL
RECONFIGURATION COMPLETE message to the target RNC using the acknowledged mode dedicated
signalling radio bearer (SRB #2). This message contains the START values and the downlink receive PDCP
sequence number for each radio bearer configured to support lossless SRNS relocation.

Upon acknowledgement of the message, the RLC entities for affected radio bearers are re-established both on the
UTRAN and UE side. The HFN values for each RB are set to the START value in the message for the
corresponding CN domain.

UTRAN compares the downlink receive PDCP sequence number with the downlink send PDCP sequence
number. The UTRAN initialises the PDCP header compression entities of the radio bearers configured to use a
header compression protocol [7].

The UTRAN and the UE continue the RLC and PDCP entities of the affected RBs and the rel ocation procedure
ends.

CR page 2



3GPP TS 25.303 v4.2.0 (2001-09) CR page 3
lur/lu
Uu lub
e e | R | oo | [etmme [ e ] 0 (e ] Teome ] |
1 1 1 [ I
1 ] ]
UE involved : : ! Decision to perform S
]
b l \ [
i i Relocation Preparation
| I T
| | ]
Lo | < CRLC-CONFIG-Re
. E (Stop) CPDCP-REL
o | S
P E CPDCP-REL
< | | RRC:PHYSICAL CHANNEL RECONFIGURATION | (Send_SN, Re
CRLC-CONFIGReq | P (New U-RNTI, Receive_SN) :
] I L
CF’E)%?DE?QEL C-Req i i Forwarding of SRNS contextsviathe CN
(R'eceive_SNf Lo ] o
! ! 1 Forwarding of Data
¢ CPDCP-RELOC-Conf P < -
(Receive_SN) i i E
| ]
CPDCP-CONFIG-Req Lo E
(Re-initidlisation)) b !
CRLC-CONFIG-Reg b RLC-CONFIG-Req ;
(Re-establish SRB2 b Establish SRB2 and !
r —increment HFNy — — — - — —— — —— — — L increment HEN} — — — L — ——— i
| UE detected by target RNC : ;
L ____________ - --——-——- M —-—-—n-—n——n—n—n-—— :
RRC: PHY SICAL CHANNEL RECONF|GURATION COM PLEE E (FfoAr'\]‘AP:bES'?UCa“C” Detect
. , s
(Receive SN, START) CPDCP-SN-Req : _ .
Lo POCP V) 1 RANAP: Relocatign Compl
! ! p 1 (to new SGSN)
roo CPDCP-CONFIG-Req ;
P nitialisation) !
CRLC-CON FIG-Req : : CRLC-CONFIG-R :
- - | | g -Req 1
(Re“ﬁ‘ab“s“ W'”l‘fT ) | Lo A (Esziis with START) | :
: | | | | | | | | | |

Figure 35: Combined Hard Handover and SRNS relocation (lossless radio bearers)
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6.4.8.4 Combined Hard Handover and SRNS relocation (seamless radio
bearers)

Based on measurement results and knowledge of the UTRAN topology, the source SRNC decides to initiate a
combined hard handover and SRNS relocation. The UE is still under control of the SRNC but is moving to a
location controlled by the target RNC.

The source RNC continues the downlink data transmission on radio bearers supporting seamless SRNS
relocation until the target RNC becomes the serving RNC. The target RNC becomes the serving RNC when the
RANAP Relocation Detect message is sent.

A RANAP Relocation Command is received by the source RNC from the CN, indicating the RABs to be
released. The Target RNC to Source RNC Transparent Container includes the RRC message (e.g. PHY SICAL
CHANNEL RECONFIGURATION) for hard handover. This message includes the new U-RNTI.

Upon reception of the RANAP Relocation Command, the source RNC triggers the execution of the relocation of
SRNS by sending the RRC message to the UE using the acknowledged mode dedicated signalling radio bearer.

Upon reception and acknowledgment by the UE of the PHY SICAL CHANNEL RECONFIGURATION
message, the RLC entity for the acknowledged mode dedicated signalling radio bearer (SRB #2) isre-
established, both onthe UTRAN (target SRNC) and UE sides, and their HFN values are set to the current
downlink and uplink HFN values incremented by one. Care should be taken by UTRAN in timing the SRNS
relocation so that there is no risk of a SN rollover on SRB #2 during this procedure.

If the UE has successfully configured itself, it sends a response message, in this case PHY SICAL CHANNEL
RECONFIGURATION COMPLETE message to the target RNC using the acknowledged mode dedicated
signalling radio bearer (SRB #2). This message is transmitted based on the new RLC context and contains the
START values (to be used in integrity protection and in ciphering on radio bearers using UM and AM RLC).
The UTRAN initialises and the UE reinitialises the PDCP header compression entities of the radio bearers
configured to use a header compression protocol [7].

Upon acknowledgement of the message, the RLC entities for the rest of the affected radio bearers are re-
established both on the UTRAN and UE side. The HFN values for each RB are set to the START vauein the
message for the corresponding CN domain. The HFN values for each remaining signalling radio bearer (other
than SRB #2) are set to the START value in the message for the last configured CN domain.

The relocation procedure ends.
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Figure 37: Combined Hard Handover and SRNS relocation (seamless radio bearers)
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6.2.4  Transport Format Combination Control

6.2.4.1 Transport Format Combination Limitation

Uu lub

UE-RRC ‘ ‘ UE-RLC ‘ ‘ UE-MAC ‘ ‘SRNC-RLC‘ ‘SRNC-RRC‘

TFC limitation
triggered

DCCH: TRANSPORT FORMAT COMBINAT|ON CONTROL |(acknowledged, unacknpwledged or transparent optional)

-

CMAC-D-Config-REQ
[New smaller TFCS]

\ 4

TFC limitation
released

DCCH: TRANSPORT FORMAT COMBINATION CONTROL facknowledged, unacknpowledged or transparent optional)

-

CMAC-D-Config-REQ

— | g
[Original TFCS]
| | | | | | |
Uu Ilub
UE-RRC | UERLC | | UEwmac | SRNC-RLC
TFC limitation
triggered

DCCH: TRANSPOR[T FORMAT COMBINATJON CONTROL |(acknowledged or unacknowledged optional)

d

CMAC-D-Config-REQ
[New smaller TFCS]

TFC limitation
released

DCCH: TRANSPORT FORMAT COMBINAT|ON CONTROL [acknowledged or unacknowledged optional)

N

CMAC-D-Config-REQ
[Original TFCS]

| |

Figure 16: Transport Format Combination Limitation

Figure 16 illustrates an example of a Transport Format Combination Control procedure. A congestion situation occurs
and allowed transport format combinations are restricted temporarily. When the congestion is resolved the restriction is
removed.
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This procedure is initiated with a Transport Format Combination Control message from the network to the UE
(acknowledged;_or unacknowledged-er-transparent 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 a completely new set.

Further, after a while when the congestion is resolved a new Transport Format Combination Control message is sent to
the UE from the RRC layer in the network. This message contains a subset that isthe entire original set. Again, the UE
reconfigures the MAC.

[..]
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