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1 Introduction
This contribution is to further explain the comments J030 and J031 in the NR RRC ASN.1 review email discussion.

Current RRC specification has implemented the UE behaviours in RLF cases including source RLF, DAPS handover failure (T304 expiry) and target RLF cases according to agreements below [1].
Agreements

1
T304 is reused to determine the DAPS handover failure.

2
When the DAPS handover fails, the UE report the DAPS handover failure via the source link without triggering RRC connection re-establishment if the source link is still available (i.e. RLF is not declared).

3
When the DAPS handover fails, the UE resumes the DRB data transmission via the source link if the source link is still available.
4
Before the successful completion of the RACH to the target cell, the UE keeps the source link failure detection.

5
Before the successful completion of the RACH to the target cell, when the source link fails, the UE releases the source link (but not source RRC configuration which may be used for re-establishment) and stops any data transmission or reception via the source link.
6
After the successful completion of the RACH to the target cell and before the release of the source link, the UE does not keep the source link failure detection of the source link. 

8
As the legacy handover, the UE continues the RACH to the target cell before the DAPS handover failure is claimed, even though the target MAC entity indicates the random access problem.

9
After the successful completion of RACH to the target cell, the target link RLM is the same as the legacy UE

10
After the target cell RACH completion and before the release of the source cell, when the target link fails, the UE triggers RRC connection re-establishment.
11
If both the handover/target link failure and the source link failure occur, the UE triggers RRC connection re-establishment.
12
The UE has only one RRC state/entity.
In this contribution, we want to clarify the issue of releasing UE DAPS configuration in target RLF case, and discuss the feasibility of implement the above agreement 2/3 in target RLF case after a successful handover, possible changes to the 38.331 RRC specification are provided in the annex part.
2 Discussion
· [J030]

During DAPS handover, upon source RLF is detected, UE suspends all DRBs in source and releases the source connection as shown below in [1]. According to the agreement 5 in the former section and discussion on question 32 in [5], some of the source configuration cannot be released upon source RLF detection, and this is because it may be used for the case that UE reverts back to configuration used in source upon T304 expiry. From our point of view, “release the source connection” which has been captured in 38.331 seems not clear enough, and the UE may keep the protocol stacks for the suspended DRBs and SRBs in source.
5.3.10.3
Detection of radio link failure
The UE shall:

1>
if any DAPS bearer is configured:

2>
upon T310 expiry in source SpCell; or

2>
upon random access problem indication from source MCG MAC; or

2>
upon indication from source MCG RLC that the maximum number of retransmissions has been reached:

3>
consider radio link failure to be detected for the source MCG i.e. source RLF; 
3>
suspend the transmission of all DRBs in the source;

3>
release the source connection.

Observation 1: source configuration is not released upon detection of source RLF, UE may keep the protocol stack that associated to source.
If DAPS handover failure, UE will remove the protocol stacks for target side or revert back to the configuration used in source, so in this case, there is no problem and UE can return back to normal single protocol status.

If DAPS handover successfully completes and UE receives an explicit source release signalling from target, for this case, there is also no problem and UE switches to normal single protocol status.
There is a case that RLF is detected in the target after RACH procedure completion and before source is released by explicit source release signalling from target, and then the UE will go for RRC reestablishment. There are 2 cases for this: case A: the target is RLF and source link is RLF, and case B the target is RLF and the source is still good. However, based on observation 1, source protocols may still be kept in source RLF case, and there is also no DAPS related handling in current RRC reestablishment. Therefore no matter whether it is case A or case B (whether source is RLF or good), UE is still in a DAPS status e.g. with DASP bearer(s) when the UE goes into RRC reestablishment procedure.
Observation 2: no matter whether source link is RLF or good, source configuration is not yet released when target RLF is detected, UE is still in a DAPS status before and in RRC reestablishment procedure.

We believe that the UE in above cases should always return to normal single protocol status. One possible way is that leaving the UE in DAPS status and depending on the daps-sourcerelease command in the first RRCreconfiguration message after reestablishment to release the source configuration and revert the UE back to normal case (i.e. non-DAPS case). However, we see some drawbacks of this way. Firstly, in the handover preparation phase, the source may perform handover preparation to more than one target. Some targets are prepared for DAPS handover while some targets are for normal handover (i.e. non DAPS handover). It is possible that the reestablishment cell has the UE context but it does not prepared for a DAPS handover, thus it does not know whether the UE is in DAPS status or not.  From this point of view, it is not reliable to rely on the daps-sourcerelease command in the first RRCreconfiguration message after reestablishment to release the source configuration including source RBs. Secondly, SRB1 is resumed and used in RRC reestablishment procedure for RRC signalling transmission and reception. For UE in DAPS status, there is an ambiguity that which SRB1 (the source SRB or the target SRB) is resumed and used for RRC signalling in RRC reestablishment. That is because both the source SRB and target SRB are present at UE. If we want to use one of them, e.g. the target SRB, it has to be clarified in the RRC specification. But to us, such clarification cannot solve the first drawback.
Observation 3: relying on the daps-sourcerelease command in the first RRCreconfiguration message after reestablishment to release the source configuration is not reliable.

In our understanding, one option (option1) to return UE back to single protocol stack is that the UE releases the source configuration upon source RLF. But it needs to clarify that the configuration includes the source radio resource and should not include the source configuration which may be used in possible subsequent DAPS failure case. This option can only work for case A that source is detected RLF before the target RLF occurs. Another option (option2) is to release the source configuration in the reestablishment procedure. This option can be applied to both the cases including case A that source is detected RLF and case B that source is still good before the target RLF occurs.
Based on the above analysis, we would like to propose that option 2 is preferred for UE to return back to normal non-DAPS status. 
While if proposal 2 below can be agreed, there would be no problem for case B. Then we only need to consider how to return UE back to normal non DAPS status in case A. If so, option 1 is also workable.
Proposal 1: UE configured with DAPS releases the source configuration in RRC reestablishment or UE configured with DAPS releases some of the source configuration upon source RLF.
Text proposals can be found in the section 5.
· [J031]
In current specification, upon DAPS handover failure but source link is not RLF, UE will release the target configuration and fallback to the source link. When we consider the case that upon target RLF while source is still good, it is also reasonable to release the target configuration and fallback to the source link, instead of triggering RRC reestablishment. Though this alternative was discussed and not agreed according to agreement 10 in section 1, to us, it is a reasonable way and easy to implement in the specification. With this way, the RRC reestablishment can be avoid, so as to further reduce the data transmission interruption caused by RRC reestablishment. Moreover, this case may be considered as a too early handover and we do not think it can be simply regarded as a corner case. As this scenario is similar to the scenario of DAPS failure (T304 expiry) that RAN2 have agreed, we propose to reconsider and allow this alternative. Possible TP is shown in the annex.

Proposal 2: UE releases the target configuration and fallback to the source upon target RLF.
3 Conclusion 
In this contribution, we discuss the UE DAPS protocol stack/configuration release in RLF case, the observations and proposals include: 
Observation 1: UE configuration in source is not released upon detection of source RLF, UE may keep the protocol stacks that associated to source
Observation 2: no matter whether source link is RLF or good, source configuration is not yet released when target RLF is detected, UE is still in a DAPS status before and in RRC reestablishment procedure.
Observation 3: relying on the daps-sourcerelease command in the first RRCreconfiguration message after reestablishment to release the source configuration is not reliable.
Proposal 1: UE configured with DAPS releases the source configuration in RRC reestablishment or UE configured with DAPS releases some of the source configuration upon source RLF.
Proposal 2: UE releases the target configuration and fallback to the source upon target RLF.
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5 Annex
For proposal 1and proposal 2, the possible TPs are provided as following:

-------------------------- Change start for proposal 1 – option 2 ----------------------------------------------
5.3.7.2
Initiation

The UE initiates the procedure when one of the following conditions is met:

1>
upon detecting radio link failure of the MCG and T316 is not configured, in accordance with 5.3.10; or

1>
upon re-configuration with sync failure of the MCG, in accordance with sub-clause 5.3.5.8.3; or

1>
upon mobility from NR failure, in accordance with sub-clause 5.4.3.5; or

1>
upon integrity check failure indication from lower layers concerning SRB1 or SRB2, except if the integrity check failure is detected on the RRCReestablishment message; or

1>
upon an RRC connection reconfiguration failure, in accordance with sub-clause 5.3.5.8.2; or 

1>
upon detecting radio link failure for the SCG while MCG transmission is suspended, in accordance with subclause 5.3.10.3 in NR-DC or in accordance with TS 36.331 [10] subclause 5.3.11.3 in NE-DC; or

1>
upon reconfiguration with sync failure of the SCG while MCG transmission is suspended in accordance with subclause 5.3.5.8.3; or

1> upon SCG change failure while MCG transmission in NE-DC in accordance with TS 36.331 [10] subclause 5.3.5.7a; or
1>
upon SCG configuration failure while MCG transmission is suspended in accordance with subclause 5.3.5.8.2 in NR-DC or in accordance with TS 36.331 [10] subclause 5.3.5.5 in NE-DC; or

1>
upon integrity check failure indication from SCG lower layers concerning SRB3 while MCG is suspended; or

1>
upon T316 expiry, in accordance with sub-clause 5.7.3b.5.

Upon initiation of the procedure, the UE shall:

1>
stop timer T310, if running;

1>
stop timer T312, if running;

1>
stop timer T304, if running;

1>
start timer T311;

1>
stop timer T316, if running;

1> reset MAC;

1> if any DAPS bearer is configured

2> reset source MAC and release the source MAC configuration;

2> for each DAPS bearer:

3> release the RLC entity and the associated logical channel for the source;

3> reconfigure the PDCP entity to release DAPS as specified in TS 38.323 [5];

2> for each SRB:

3> release the PDCP entity for the source;

3> release the RLC entity and the associated logical channel for the source;

2> release the physical channel configuration for the source;
2> discard the keys used in source (the KgNB key, the KRRCenc key, the KRRCint key, the KUPint key and the KUPenc key), if any;
1>
if UE is not configured with conditionalReconfiguration:

2>
release spCellConfig, if configured;

2>
suspend all RBs, except SRB0;

2>
release the MCG SCell(s), if configured;

2>
release delayBudgetReportingConfig, if configured;

2>
release overheatingAssistanceConfig, if configured;

Editor's note: It is FFS if the whole handling on release of spcellConfig, MCG SCells, etc shall be moved to under 1>
else: in 5.3.7.3, i.e. release when reestablishment is triggered. 
1>
if MR-DC is configured:

2>
perform MR-DC release, as specified in clause 5.3.5.10;

1>
stop timer T342, if running;

1>
stop timer T345, if running;

1>
release idc-AssistanceConfig, if configured;

1>
release drx-PreferenceConfig, if configured, and stop timer T346a, if running;

1>
release maxBW-PreferenceConfig, if configured, and stop timer T346b, if running;

1>
release maxCC-PreferenceConfig, if configured, and stop timer T346c, if running;

1>
release maxMIMO-LayerPreferenceConfig, if configured, and stop timer T346d, if running;

1>
release minSchedulingOffsetPreferenceConfig, if configured, and stop timer T346e, if running;

1>
release releasePreferenceConfig, if configured, and stop timer T346f, if running;

1> perform cell selection in accordance with the cell selection process as specified in TS 38.304 [20], clause 5.2.6.
-------------------------- Change stop for proposal 1 –option2 ----------------------------------------------
--------------------------Change start for proposal 1 – option1 ---------------------------------------------
5.3.10.3
Detection of radio link failure
The UE shall:
1>
if any DAPS bearer is configured:

2>
upon T310 expiry in source SpCell; or

2>
upon random access problem indication from source MCG MAC; or

2>
upon indication from source MCG RLC that the maximum number of retransmissions has been reached:

3>
consider radio link failure to be detected for the source MCG i.e. source RLF;

3>
suspend the transmission of all DRBs in the source;

3> release the source connection.
3> reset source MAC;

3> for each DAPS bearer:

4>
release the RLC entity and the associated logical channel for the source;

4>
reconfigure the PDCP entity to release DAPS as specified in TS 38.323 [5];

3> for each SRB:

4>
release the PDCP entity for the source;

4>
release the RLC entity and the associated logical channel for the source;
1>
else:
2>
upon T310 expiry in PCell; or

<Omit unchanged part>
-------------------------- Change stop for proposal 1 – option 1 ----------------------------------------------
--------------------------Change start for proposal 2---------------------------------------------
5.3.10.3
Detection of radio link failure
The UE shall:
1>
if any DAPS bearer is configured:

2>
upon T310 expiry in source SpCell; or

2>
upon random access problem indication from source MCG MAC; or

2>
upon indication from source MCG RLC that the maximum number of retransmissions has been reached:

3>
consider radio link failure to be detected for the source MCG i.e. source RLF;

3>
suspend the transmission of all DRBs in the source;

3>
release the source connection.
2> else

3>
upon T310 expiry in target SpCell; or

3>
upon random access problem indication from target MCG MAC; or

3>
upon indication from target MCG RLC that the maximum number of retransmissions has been reached:

3>If radio link failure is not detected in the source PCell;
4>
release target PCell configuration;

4>
reset target MAC and release the target MAC configuration;

4>
for each DAPS bearer:

5>
release the RLC entity and the associated logical channel for the target;

5>
reconfigure the PDCP entity to release DAPS as specified in TS 38.323 [5];

4>
for each SRB:

5>
if the masterKeyUpdate was not received:

6>
configure the PDCP entity for the source with state variables continuation as specified in TS 38.323 [5], the state variables as the PDCP entity for the target;

5>
release the PDCP entity for the target;

5>
release the RLC entity and the associated logical channel for the target;

4>
release the physical channel configuration for the target;

4>
revert back to the SDAP configuration used in the source;

4>
discard the keys used in target (the KgNB key, the S-KgNB key, the S-KeNB key, the KRRCenc key, the KRRCint key, the KUPint key and the KUPenc key), if any;

4>
discard any stored RRC messages;

4>
resume suspended SRBs in the source;

4>
for each non DAPS bearer:

5>
revert back to the UE configuration used for the DRB in the source PCell, includes PDCP, RLC states variables, the security configuration and the data stored in transmission and reception buffers in PDCP and RLC entities ;

4>
revert back to the UE measurement configuration used in the source PCell;

4>
initiate the failure information procedure as specified in subclause 5.7.5 to report target radio link failure.
<OMIT unchanged part>
--------------------------Change stop for proposal 2----------------------------------------------
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