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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the discussion, we discuss the following RRC issues for LTM:
· [C127] PDCP count continue for LTM recovery;
· [C128] SCG LTM configuration handling upon SCG release;
· [C129]One or multiple attempts for LTM recovery
Discussion
[bookmark: OLE_LINK17][bookmark: OLE_LINK18][C127] PDCP count continue for LTM recovery
In order to avoid the key-stream reuse issue, it was agreed to support the PDCP count continue for SRB for LTM recovery case in RAN2#125 [1]. 
	· Continue Count for SRB at LTM recovery (if issues are found for non-LTM-failure cases can revisit), Stage-3 impact offline in CR discussion. 


In legacy, the PDCP state variable is reverted back upon T304 expires, as indicated in section 5.3.8.3 in TS38.331 [2].
	5.3.5.8.3	T304 expiry (Reconfiguration with sync Failure) or T420 expiry (Path switch failure)
The UE shall:
1>	if T304 of the MCG expires; or
1> if T420 expires; or,
1> if the target L2 U2N Relay UE (i.e., the UE indicated by targetRelayUE-Identity in the received RRCReconfiguration message containing reconfigurationWithSync indicating path switch as specified in 5.3.5.5.2) changes its serving PCell before path switch:
<omitted>
3>	for each non-DAPS bearer:
4>	revert back to the UE configuration used for the DRB or multicast MRB 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 ;
3>	revert back to the UE measurement configuration used in the source PCell;



And the agreement was implemented as below, according to CR [3].
	5.3.5.18.4	LTM cell switch execution
<omitted>
1>	if this procedure has been triggered following cell selection performed while timer T311 was running (due to reconfiguration with sync failure), as specified in clause 5.3.7.3:
2>	continue using PDCP entity for SRB1 (if configured) with state variables continuation as specified in TS 38.323 [5];
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]<omitted>


However, the purpose of continuing the PDCP state variable for SRB1 cannot be achieved with the change above.
We discuss why the change does not work based on a handling sequence of the LTM recovery procedure as follows:
· Step 1:UE is configured with LTM configuration;
· Step 2:NW indicates the UE to perform LTM cell switch to the LTM candidate #1 via the LTM command MAC CE;
· Step 3:UE perform the cell switch procedure to the LTM candidate #1, e.g., send the corresponding RRCReconfigurationComplete message to the LTM candidate #1 use PDCP count=N, and update the stored PDCP count=N+1;
· Step 4:T304 is expired before UE successfully access the LTM candidate #1, i.e., LTM failure happen;
And then UE revert back to the PDCP count value in the current serving cell before the LTM execution, e.g., the stored PDCP count=N for the source SRB1, according to section 5.3.8.3;
· Step 5: Since the LTM recovery is configured, and LTM candidate#2 is selected during the cell selection, UE perform LTM recovery on the LTM candidate#2, the handling in section 5.3.5.18.4 is performed by UE. At this point, it does not work to say “continue using PDCP entity for SRB1 (if configured) with state variables continuation” as the PDCP state variable has already been reverted back in step 4.
Upon performing the behaviour as extracted in the table, PDCP count=N for the target SRB1. 
And UE shall use count (N) to send the corresponding RRCReconfiguratonComplete to the LTM candidate #2.
So even based on the new spec, the key issue also there and cannot be avoided. 
Observation 1: The agreement on Continuing PDCP state variables for SRB at LTM recovery is not implemented correctly in the latest RRC spec. 
To solve the issue, two options can be considered. 
· Option 1:
UE revert back to the UE configuration used in the source PCell except the PDCP state variable for SRB1 when LTM cell switch is executed and T304 expire and the LTM recovery is configured;
· Option 2:
Upon performing the LTM cell switch execution triggered following cell selection performed while timer T311 was running (due to reconfiguration with sync failure), UE continue using the PDCP entity with the state variable +1. 
However, for option 1, the PDCP state variable which is not revert to the source configuration will be applied to any reselected cell, i.e. if the reselected cell is not on LTM candidate cell it is one CHO candidate cell or other cell, the UE will apply the PDCP state variable too, even if keystream reuse issue couldn’t not occur for this cell. Performing the state variable continues will lead to the latency (T-reordering) due to reordering even the LTM recovery will not be initiated later. While for option 2, the latency is still there, but it is only for the LTM recovery case. From this perspective, we slightly prefer option 2.
The corresponding TP can be found in the annex 1. 
Proposal 1: To address RIL [C127], UE continues using the PDCP entity with increasing the TX state variables by 1 upon performing the LTM cell switch execution in section 5.3.18.4 due to LTM recovery. TP in annex 1 is adopted.
[C128] SCG LTM configuration handling upon SCG release
When we discussing on the LTM configuration handling upon other procedure happen, it was agreed that only in case UE enter the RRC_IDLE/RRC_INACTIVE, or performing the re-establishment, the LTM configuration shall be released by the UE itself. And in all other cases, the release of the LTM configuration is controlled by NW.
However, upon SCG release which is triggered by NW signaling, MN cannot release the SCG LTM configuration due to lack of the signaling support. One may argue we can add such signaling support, but it is too late. And also from the simplicity point, it is suggested to enable the UE to perform autonomously release of the SCG LTM configuration upon SCG release. Furthermore, the SCG LTM configuration can only be used by SCG MAC entity, so it does not make sense to keep the SCG LTM configuration when SCG has already been released.
The corresponding TP can be found in the annex 2. 
Proposal 2: To address RIL [C128], UE autonomously releases the SCG LTM configuration upon SCG release. TP in annex 2 is adopted.
 [C129] One or multiple attempts for LTM recovery
According to the current spec [2], UE is allowed to perform multiple attempts of the LTM recovery in case the last time LTM recovery fails. 
Since the fundament of the LTM recovery is the same of the CHO recovery. So firstly, let us recall why only one CHO recovery attempt is supported. The story behind is the selected cell used for recovery is very probably the cell with the best measurement, so in case the first attempt to this cell fails, and in all later attempt, the same cell will be selected with high possibility and UE still cannot access the cell like the first attempt. And then it comes to a deadlock. 
Observation 2: The CHO recovery is only attempted once, the reason behind is to avoid a deadlock to access the same cell unsuccessfully. 
Then when it comes to the LTM recovery, it is the similar case. So we see no reason why we support the multiple attempts of the LTM recovery with the risk to let UE falls into a cycle to access the same cell unsuccessfully.
The corresponding TP can be found in the annex 3. 
Proposal 3: To address RIL [C129], the LTM recovery is only attempted once, i.e., LTM configuration is released upon the failure of LTM recovery. TP in annex 3 is adopted.
Conclusion
According to the analysis in section 2, it is proposed:
Observation 1: The agreement on Continuing PDCP state variables for SRB at LTM recovery is not implemented correctly in the latest RRC spec. 
Observation 2: The CHO recovery is only attempted once, the reason behind is to avoid a deadlock to access the same cell unsuccessfully. 

Proposal 1: To address RIL [C127], UE continues using the PDCP entity with increasing the TX state variables by 1 upon performing the LTM cell switch execution in section 5.3.18.4 due to LTM recovery. TP in annex 1 is adopted.
Proposal 2: To address RIL [C128], UE autonomously releases the SCG LTM configuration upon SCG release. TP in annex 2 is adopted.
Proposal 3: To address RIL [C129], the LTM recovery is only attempted once, i.e., LTM configuration is released upon the failure of LTM recovery. TP in annex 3 is adopted.
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Annex 1 TP for C127
[bookmark: _Toc162894156][bookmark: _Toc156129774]5.3.5.18.6	LTM cell switch execution
Upon the indication by lower layers that an LTM cell switch procedure is triggered, or upon performing LTM cell switch following cell selection performed while timer T311 was running, as specified in 5.3.7.3, the UE shall:
1>	for each SRB/DRB in the current UE configuration:
2>	if the LTM cell switch is triggered on the MCG and for the SRB/DRB using the master key; or
2>	if the LTM cell switch is triggered on the SCG and for the SRB/DRB using the secondary key:
3>	keep the associated RLC, PCDP and SDAP entities, their state variables, buffers and timers;
3>	release all fields related to the SRB/DRB configuration except for srb-Identity and drb-Identity;
1>	if this procedure has been triggered following cell selection performed while timer T311 was running (due to reconfiguration with sync failure), as specified in clause 5.3.7.3:
2>	continue using PDCP entity for SRB1 (if configured) with TX state variables continuation +1as specified in TS 38.323 [5];
1>	release/clear all current dedicated radio configuration associated with the cell group for which the LTM cell switch procedure is triggered except for the following:
-	the logicalChannelIdentity and logicalChannelIdentityExt of RLC bearers configured in RLC-BearerConfig and the associated RLC entities, their state variables, buffers, and timers;
-	the UE variables VarLTM-ServingCellNoResetID and VarLTM-ServingCellUE-MeasuredTA-ID;
-	the ltm-Config;
2>	if the LTM cell switch is triggered on the MCG:
-	the MCG C-RNTI;
-	the AS security configurations associated with the master key;
2>	else, if the LTM cell switch is triggered on the SCG:
-	the AS security configurations associated with the secondary key;
1>	release/clear all current common radio configuration associated with the cell group for which the LTM cell switch procedure is triggered;
1>	use the default values specified in 9.2.3 for timers T310, T311 and constants N310, N311 associate to cell group for which the LTM cell switch procedure is triggered;
1>	apply the default MAC Cell Group configuration as specified in 9.2.2 for the cell group for which the LTM cell switch procedure is triggered;
1>	for each srb-Identity in the current UE configuration:
2>	apply the default SRB configuration defined in 9.2.1 for the corresponding SRB;
1>	if the value of field ltm-NoResetID contained within the LTM-Candidate IE in ltm-Config indicated by lower layers or for the selected cell in accordance with 5.3.7.3 is not equal to the value of ltm-ServingCellNoResetID within VarLTM-ServingCellNoResetID:
2>	for each logicalChannelId and logicalChannelIdExt that is part of the current UE configuration for the cell group for which the LTM cell switch procedure is triggered:
3>	if servedRadioBearer is set to drb-Identity:
4> after the end of this procedure, re-establish the corresponding RLC entity as specified in TS 38.322 [4], after applying the LTM configuration in ltm-CandidateConfig within the LTM-Candidate IE in ltm-Config;
2>	for each drb-Identity value that is part of the current UE configuration:
3>	if this DRB is an AM DRB:
4> after the end of this procedure, trigger the PDCP entity of this DRB to perform data recovery as specified in TS 38.323 [5], after applying the LTM configuration in ltm-CandidateConfig within LTM-Candidate IE in ltm-Config;
2>	replace the value of ltm-ServingCellNoResetID in VarLTM-ServingCellNoResetID with the value of ltm-NoResetID in the LTM-Candidate in ltm-Config indicated by lower layers or for the selected cell in accordance with 5.3.7.3;
1> if the LTM-Candidate IE in ltm-Config indicated by lower layers or for the selected cell in accordance with 5.3.7.3 contains the field ltm-UE-MeasuredTA-ID:
2>	if the value of ltm-UE-MeasuredTA-ID is not equal to the value of ltm-ServingCellUE-MeasuredTA-ID within VarLTM-ServingCellUE-MeasuredTA-ID:
3>	replace the value of ltm-ServingCellUE-MeasuredTA-ID in VarLTM-ServingCellUE-MeasuredTA-ID with the value received within ltm-UE-MeasuredTA-ID;
3>	for each LTM-Candidate IE in ltm-Config:
4> if the value of ltm-UE-MeasuredTA-ID within LTM-Candidate IE is equal to the value of ltm-ServingCellUE-MeasuredTA-ID within VarLTM-ServingCellUE-MeasuredTA-ID:
5> inform lower layers that UE is configured with UE-based TA measurements for the LTM-Candidate;
4> else:
5> inform lower layers that UE is not configured with UE-based TA measurements for the LTM-Candidate.
1>	if ltm-ConfigComplete is not included within the LTM-Candidate IE in ltm-Config indicated by lower layers or for the selected cell in accordance with 5.3.7.3:
2>	consider ltm-ReferenceConfiguration in ltm-Config, associated with the cell group for which the LTM cell switch procedure is triggered, to be the current UE configuration for the fields and configurations to be released by the actions above in this procedure;
2>	if measConfig is included within ltm-ReferenceConfiguration in ltm-Config;
3>	perform the measurement configuration procedure as specified in clause 5.5.2 by considering the measConfig within ltm-ReferenceConfiguration in ltm-Config as the received measConfig:
NOTE 1:	When the UE considers the reference configuration to be the current UE configuration, the UE should store fields and configurations that are part of the reference configuration but should not execute any actions or procedures triggered by the reception of an RRCReconfiguration message which are described in clause 5.3.5.3, unless specified otherwise in this section.
1>	if the LTM cell switch is triggered by an indication from lower layers:
2>	apply the RRCReconfiguration message in ltm-CandidateConfig within LTM-Candidate IE in ltm-Config identified by the LTM candidate configuration identity received from lower layers according to clause 5.3.5.3;
1>	else (LTM cell switch triggered upon cell selection performed while timer T311 was running):
2>	apply the RRCReconfiguration message in ltm-CandidateConfig within LTM-Candidate IE in ltm-Config related to the LTM candidate configuration identity for the selected cell (i.e., in accordance with 5.3.7.3) according to clause 5.3.5.3;
1>	release the radio bearer(s) and the logical channel(s) that were part of the UE configuration before of this LTM cell switch procedure but not part of the LTM candidate configuration either indicated by lower layers or for the selected cell in accordance with 5.3.7.3, or the LTM reference configuration (in case the LTM candidate configuration does not include ltm-ConfigComplete).
NOTE 2:	When ltm-ConfigComplete is not included for an LTM candidate configuration, before an LTM cell switch is triggered a UE implementation may generate and store an RRCReconfigurationmessage by applying the received LTM candidate configuration on top of the LTM reference configuration, and the stored RRCReconfiguration message is applied when the LTM cell switch is triggered.
Annex 2 TP for C128
[bookmark: _Toc162894076][bookmark: _Toc60776761][bookmark: _Toc156129694]5.3.5.4	Secondary cell group release
The UE shall:
1>	as a result of SCG release triggered by E-UTRA (i.e. (NG)EN-DC case) or NR (i.e. NR-DC case):
2>	reset SCG MAC, if configured;
2>	for each RLC bearer that is part of the SCG configuration:
3>	perform RLC bearer release procedure as specified in 5.3.5.5.3;
2>	for each BH RLC channel that is part of the SCG configuration:
3>	perform BH RLC channel release procedure as specified in 5.3.5.5.10;
2>	release the SCG configuration;
2>	for each application layer measurement configuration that is part of the SCG configuration:
3>	forward the measConfigAppLayerId and inform upper layers about the release of the application layer measurement configuration;
3>	release the application layer measurement configuration including its fields in the UE variables VarAppLayerIdleConfig and VarAppLayerPLMN-ListConfig, if stored;
3>	discard any application layer measurement reports which were not yet fully submitted to lower layers for transmission;
3>	consider itself not to be configured to send application layer measurement reports for the measConfigAppLayerId;
2>	discard any application layer measurement reports which were configured to be reported via SRB5 and which were not yet fully submitted to lower layers for transmission;
2>	remove all the entries within the SCG VarConditionalReconfig, if any;
2>	perform the LTM configuration release procedure for the SCG as specified in clause 5.3.5.18.5;
2>	if SCG release was triggered by NR (i.e. NR-DC case):
3>	remove all the entries in the condReconfigList within the MCG VarConditionalReconfig for which subsequentCondReconfig is not present and the RRCReconfiguration within condRRCReconfig does not include the masterCellGroup with reconfigurationWithSync, if any;
2>	else (i.e. EN-DC case):
3>	perform VarConditionalReconfiguration CPC removal as specified in TS 36.331 [10] clause 5.3.5.9.7;
2>	stop timer T310 for the corresponding SpCell, if running;
2>	stop timer T312 for the corresponding SpCell, if running;
2>	stop timer T304 for the corresponding SpCell, if running.
NOTE:	Release of cell group means only release of the lower layer configuration of the cell group but the RadioBearerConfig may not be released.
[bookmark: _GoBack]Annex 3 TP for C129
[bookmark: _Toc60776784][bookmark: _Toc162894104][bookmark: _Toc162894166][bookmark: _Toc156129784]5.3.5.8.3	T304 expiry (Reconfiguration with sync Failure) or T420 expiry (Path switch failure)
The UE shall:
1>	if T304 of the MCG expires; or
1> if T420 expires; or,
1> if the target L2 U2N Relay UE (i.e., the UE indicated by targetRelayUE-Identity in the received RRCReconfiguration message containing reconfigurationWithSync indicating path switch as specified in 5.3.5.5.2) changes its serving PCell before path switch:
2>	release dedicated preambles provided in rach-ConfigDedicated if configured;
2>	release dedicated msgA PUSCH resources provided in rach-ConfigDedicated if configured;
2>	if any DAPS bearer is configured, and radio link failure is not detected in the source PCell, according to clause 5.3.10.3:
3>	reset MAC for the target PCell and release the MAC configuration for the target PCell;
3>	for each DAPS bearer:
4> release the RLC entity or entities as specified in TS 38.322 [4], clause 5.1.3, and the associated logical channel for the target PCell;
4> reconfigure the PDCP entity to release DAPS as specified in TS 38.323 [5];
3>	for each SRB:
4> if the masterKeyUpdate was not received:
5> configure the PDCP entity for the source PCell with state variables continuation as specified in TS 38.323 [5];
4> release the PDCP entity for the target PCell;
4> release the RLC entity as specified in TS 38.322 [4], clause 5.1.3, and the associated logical channel for the target PCell;
4> trigger the PDCP entity for the source PCell to perform SDU discard as specified in TS 38.323 [5];
4> re-establish the RLC entity for the source PCell;
3>	release the physical channel configuration for the target PCell;
3>	discard the keys used in target PCell (the KgNB key, the KRRCenc key, the KRRCint key, the KUPint key and the KUPenc key), if any;
3>	resume suspended SRBs in the source PCell;
3>	for each non-DAPS bearer:
4> revert back to the UE configuration used for the DRB or multicast MRB 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 ;
3>	revert back to the UE measurement configuration used in the source PCell;
3>	store the handover failure information in VarRLF-Report as described in the clause 5.3.10.5;
3>	initiate the failure information procedure as specified in clause 5.7.5 to report DAPS handover failure.
2>	else:
3>	revert back to the UE configuration used in the source PCell;
3>	if the associated T304 was not initiated upon cell selection performed while timer T311 was running, as defined in clause 5.3.7.3:
4> store the handover failure information in VarRLF-Report as described in the clause 5.3.10.5;
3> if T304 of the MCG expires and the T304 is started for LTM execution and this procedure has been triggered following cell selection performed while timer T311 was running:
4> perform the LTM configuration release procedure for the MCG and the SCG as specified in clause 5.3.5.18.7;
3>	initiate the connection re-establishment procedure as specified in clause 5.3.7.
NOTE 1:	In the context above, "the UE configuration" includes state variables and parameters of each radio bearer.
1>	else if T304 of a secondary cell group expires:
2>	if MCG transmission is not suspended:
3>	release dedicated preambles provided in rach-ConfigDedicated, if configured;
3>	release dedicated msgA PUSCH resources provided in rach-ConfigDedicated, if configured;
3>	initiate the SCG failure information procedure as specified in clause 5.7.3 to report SCG reconfiguration with sync failure, upon which the RRC reconfiguration procedure ends;
2>	else:
3>	if the UE is in NR-DC:
4> initiate the connection re-establishment procedure as specified in clause 5.3.7;
3>	else (the UE is in (NG) EN-DC):
4> initiate the connection re-establishment procedure as specified in TS 36.331 [10], clause 5.3.7;
1>	else if T304 expires when RRCReconfiguration is received via other RAT (HO to NR failure):
2>	reset MAC;
2>	perform the actions defined for this failure case as defined in the specifications applicable for the other RAT.
NOTE 2:	In this clause, the term 'handover failure' has been used to refer to 'reconfiguration with sync failure'.
