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1
Introduction
When a UE in Cell_FACH, Cell_PCH or URA_PCH states moves from one RNC cell to another RNC cell in the RNC border area, it may trigger a Cell Update or URA Update procedure in the new RNC and it can still reselect another cell due to change of Cell or URA before the end of the SRNS relocation procedure. This causes endless Cell Update loop, and UE ultimately goes to Idle mode.
The present document presents the problem, seen in the field, and proposes some way forward.

2
Combined SRNS Relocation and Cell Update
2.1
Current situation

When a UE in Cell_FACH, Cell_PCH or URA_PCH states moves from one RNC cell to another RNC cell in the RNC border area, it may trigger a Cell Update or URA Update procedure in the new RNC due to change of Cell or URA. The Target RNC then forwards the Cell Update to the Source RNC using UPLINK SIGNALLING TRANSFER INDICATION message. SRNC of the UE then decides if it wants to perform SRNS relocation procedure or keep the UE in anchoring. 

If SRNC decides to perform SRNS relocation, it sends RELOCATION REQUIRED to the involved CN nodes. Target RNC then sends CELL UPDATE CONFIRM or URA UPDATE CONFIRM on DCCH to the UE informing the new U-RNTI. When UE receives the RRC message containing the new U-RNTI and “Downlink counter synchronisation info” IE, it stops all AM and UM Radio Bearers (including SRB1  except SRB2 and performs action as specified in 3GPP TS 25.331 [1], Sec 8.3.1.6.SRNS relocation procedure also initialises the ciphering and integrity protection for SRBs and ciphering for data RBs. The UE calculates START value for ciphering for each CN domain and sends them in the response message to UTRAN. The UE uses the same START value for re-initialising the ciphering for each AM and Radio Bearers after it has received the RLC acknowledgement for the response message. UTRAN does the same when it receives the response message. The signalling flow for SRNS Relocation triggered due to cell reselection from DRNC cell is described in 3GPP TS 23.060[2], Sec 6.9.2.2.3. A signalling diagram for the procedure is presented below:
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 Figure 1: SRNS Relocation
The figure above shows the different steps:

· UE is moving from Cell 1(under source RNC) to Cell 2 (under Target RNC) then to Cell 3 (Under target RNC)
· UL Messages 1 and 10 are sent from UE to Cell 2
· Message 1 is treated by Source RNC

· Message 2 is treated by Target RNC
· DL Messages 10  is sent  from CELL2 to UE
· UL Message 10.x is sent  from UE to Cell 3
· In step 10, UE stops the AM and UM RLCs except SRB2 and resumes them after it receives RLC acknowledgement for UTRAN MOBILITY INFORMATION CONFIRM

In the above case, if UE makes Cell reselection to new cell just after it sent the response message to the UTRAN, and before receiving the RLC acknowledgement for the response message, there is possibility of dead lock situation where the UE gets stuck forever.

The problem is that when UTRAN receives the response message from the UE, it can apply the new ciphering configuration for the AM and UM RLCs even without knowing if UE received the RLC acknowledgement for the response message.

On the other hand, when UE triggers new Cell Update procedure due to cell reselection, before receiving the RLC acknowledgement for the response message, AM and UM RLCs are still in the stopped state in the UE and UE has not yet applied the new ciphering configuration on these Radio Bearers. Hence, even if UTRAN sends CELL UPDATE CONFIRM to the UE for the newly initiated CELL UPDATE, there is no way UE can receive the CELL UPDATE CONFIRM because its SRB1 RLC is in stopped state and UE has not yet applied the new ciphering configuration using the START value transmitted in the response message earlier.. As a result, the newly initiated CELL UPDATE procedure cannot be completed; As a result, the UE can not re-transmit the previous pending response message and hence the UE can also never receive the RLC ACKNOWLEDGEMENT for the response message for the relocation. This leads to situation when UE keeps repeating the CELL UPDATE message and UTRAN keeps sending CELL UPDATE CONFIRM and this signalling goes in loop until UE enters idle mode. This brings bad end user experience for stalled data transfer for long duration and bad KPIs for the operator when the call drops finally.

3
Proposed way forward
3.1
Autonomous re-establishment of RBs
One approach to solve the problem, with only UE based solution is that new UE behaviour is introduced in Section 8.3.1.7, to perform action as it has received the RLC acknowledgement for the response message.

The UE has knowledge that it has not yet completed the SRNS relocation procedure when it initiates new Cell Update procedure while NW does not know that UEs RLCs are in stopped state or UE has not yet applied new ciphering configurations for AM/UM RBs and re-established the RLCs.

This solution is early implementable and does not need any change in the NW side. The problem will then remain with only legacy devices which cannot implement this new behaviour and those will still use either of the workarounds which NW or UE vendor can implement to release the RRC Connection. 

For the case that UE does not know if UTRAN had received the earlier transmitted response message since it did not receive the RLC acknowledgement, it must use include START value for ciphering in the CELL UPDATE message as the last transmitted START in the response message. If UTRAN has not yet received the response message, then it must configure ciphering in its side for AM and UM RLCs using the START value in the CELL UPDATE message or it can wait for the RLC level re-transmission of the response message, which would come after this CELL UPDATE procedure has been completed.

Proposal 1:

UE behaves has it has received RLC ACK when triggering CELL UPDATE / URA UPDATE after a SNRS Relocation
Alternatively, other option is that UE starts its SRB1 only if initiating a CELL UPDATE before having received the RLC acknowledgement for the response message confirming SRNS relocation. Also the UE must configure ciphering on SRB1 using the transmitted START value in the CELL UPDATE for latest CN for which SRB ciphering is configured. This is similar to solution 1 but UE applies the action only on SRB1 in this case. This solution allows UE to receive CELL UPDATE CONFIRM on DCCH while also limiting the UE’s action.
Proposal 1bis:

UE re-establish SRB1 when triggering CELL UPDATE / URA UPDATE after a SNRS Relocation even if RLC ACK from UTRAN Mobility Information Confirm has not been received

3.2
UE informs RNC about possible deadlock
The other solution would be that UTRAN is aware of this deadlock situation in the UE, so act different way. One simple way would be that UE could set Reconfiguration Status Indicator or similar new IE in the CELL UPDATE message, so that UTRAN could know that UE is still waiting RLC acknowledgement for the previous response message. In this case, the UTRAN should send CELL UPDATE CONFIRM to the UE on CCCH so that UE can complete the Cell Update procedure, apply the new ciphering configuration and then re-transmit the response message of SRNS relocation procedure, receive the RLC acknowledgement and start the AM and UM RLCs. 

Proposal 2:

UE behaves has it has received RLC ACK when triggering CELL UPDATE / URA UPDATE after a SNRS Relocation

3.3
Release to apply

As the proposed solution does not need any change in ASN.1 and the issue is present is deployed networks, we suggest to apply the change in Rel-8 onward.

Proposal 3:

The agreed solution applies to Rel-8 onwards UE
4
Conclusion
We kindly ask RAN2 to consider and agree on one of the solutions:
Proposal 1:

UE behaves has it has received RLC ACK when triggering CELL UPDATE / URA UPDATE after a SNRS Relocation
Proposal 1bis:

UE re-establish SRB1 when triggering CELL UPDATE / URA UPDATE after a SNRS Relocation even if RLC ACK from UTRAN Mobility Information Confirm has not been received

Proposal 2:

UE behaves has it has received RLC ACK when triggering CELL UPDATE / URA UPDATE after a SNRS Relocation

And to agree on the release proposal:

Proposal 3:

The agreed solution applies to Rel-8 onwards UE
The relevant CR will be brought to the meeting once the solution has been chosen.

Beginning of Text Proposal

Proposed change for solution 1
In 25.331, section 8.3.1.7
1>
if the IE "Downlink counter synchronisation info" was included in the received CELL UPDATE CONFIRM or URA UPDATE CONFIRM message:

2>
when RLC has confirmed the successful transmission of the response message or if UE initiates a Cell Update as per Section 8.3.1 before RLC has confirmed the successful transmission of the response message or a new Cell Update is initiated before response message has been submitted:

3>
if the variable PDCP_SN_INFO is empty:

4>
configure the RLC entity for all AM and UM radio bearers and AM and UM signalling radio bearers except RB2 to "continue".

3>
else:

4>
configure the RLC entity for signalling radio bearers RB1, RB3 and RB4 to "continue";

4>
configure the RLC entity for UM and AM radio bearers for which the IE " PDCP SN Info" is not included to "continue".

3>
re-establish all AM and UM RLC entities with RB identities larger than 4 and set the first 20 bits of all the HFN component of the respective COUNT-C values to the START value included in the response message for the corresponding CN domain;

3>
re-establish the RLC entities with RB identities 1, 3 and 4 and set the first 20 bits of all the HFN component of the respective COUNT-C values to the START value included in the response message for the CN domain stored in the variable LATEST_CONFIGURED_CN_DOMAIN;

Proposed change for solution 2

This solution would require changes in UE and NW to clearly state the actions in this situation.

The UE behaviour would need changes in the 25.331 Sec 8.3.1.3

1>
if the variable ORDERED_RECONFIGURATION is set to TRUE:
2>
include the IE "Reconfiguration Status Indicator" and set it to TRUE.

1>
if the IE "Cell update cause" is set to "radio link failure" or "RLC Unrecoverable error" and the UE has submitted a reconfiguration response message to RLC and the UE has not received the RLC acknowledgement for the response message:
2>
include the IE "Reconfiguration Status Indicator" and set it to TRUE.

1>
if the Cell Update is initiated during ongoing SRNS relocation when RLC acknowledgement for response message has not yet been received or SRB1 is in stopped state,:
2>
include the IE "Reconfiguration Status Indicator" and set it to TRUE.
Additionally, Sec 8.3.1.5 should be modified

1>
in case the procedure was triggered by reception of a CELL UPDATE:

2>
if SRNS relocation was performed:

3>
transmit a CELL UPDATE CONFIRM message on the downlink DCCH.
2>
if  CELL UPDATE was received with “reconfiguration status indicator” set to TRUE and this is the first message in uplink from the UE after  response message for SRNS relocation:

3>
transmit a CELL UPDATE CONFIRM message on the downlink CCCH.
2>
otherwise:

3>
update the START value for each CN domain as maintained in UTRAN (refer to subclause 8.5.9) with "START" in the IE "START list" for the CN domain as indicated by "CN domain identity" in the IE "START list";

3>
transmit a CELL UPDATE CONFIRM message on the downlink DCCH or optionally on the CCCH but only if ciphering is not required; and

3>
optionally set the IE "RLC re-establish indicator (RB2, RB3 and RB4)" and/or the IE "RLC re-establish indicator (RB5 and upwards)" to TRUE to request a RLC re-establishment in the UE, in which case the corresponding RLC entities should also be re-established in UTRAN; or
End of Text Proposal
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