

3GPP TSG-RAN WG2 Meeting #123-bis	R2-2309833
Xiamen, China, October 9 – 13, 2023
	
Source: 	ZTE Corporation, Sanechips
Title:            Consideration on LTM in NR-DC
Agenda item:	7.4.2.1
Document for:	Discussion and decision
Introduction
At RAN2#123 meeting, RAN2 discussed the supported scenarios on LTM in NR-DC and made the following agreement [1]:
	· 1b) The case of PCell change (MCG) by LTM, without SCG, is supported (If there is an SCG configuration it is released at LTM execution). 
· 2b) The case of SCG LTM, without MN involvement is supported 
· as a working assumption (can be revisited e.g. at the last meeting), it is assumed that other MCG/SCG cases are not supported.


In this contribution, we discussed some remaining issues on LTM in NR-DC.
Discussions 
[bookmark: _Toc24792][bookmark: _Toc939][bookmark: _Toc6764]2.1 MCG LTM with SCG release
At last meeting, it’s agreed that for MCG LTM in NR-DC, the current SCG configuration should be released at LTM execution. However, it’s unclear how to release the SCG configuration upon LTM execution. There are several options to be considered for SCG handling:
· Option 1: the source cell releases the SCG before triggering MCG LTM cell switch, i.e. by sending a separate RRCReconfiguration message to the UE;
· Option 2: the target cell configures the SCG release in the LTM candidate cell configuration, i.e. the MCG LTM candidate cell configuration can include mrdc-SecondaryCellGroupConfig set to release;
· Option 3: the UE autonomously releases the SCG upon MCG LTM execution.
In option 1, a separate RRCReconfiguration message is required to indicate the SCG release, which shall increase the additional signaling overhead. Besides, the early release of SCG before triggering LTM cell switch will impact the UE throughput and damage the UE performance. Currently, the SCG release is triggered by the MN CU, but the MN CU has no idea about when the MN DU shall trigger the LTM execution. Otherwise, the DU needs to inform the CU when LTM is to be triggered, before sending LTM cell switch command to the UE, which will require the additional CU-DU interaction. Thus, option 1 seems not a smart way to handle the SCG release. 
The early release of SCG before triggering of LTM cell switch will impact the UE throughput and damage the UE performance. And the MN CU may not know when is the appropriate time to trigger the SCG release before LTM execution since the LTM is triggered by the DU.
For option 2 and option 3, considering that the SN has unaware of when the MCG LTM is triggered, the MN DU needs to notify the MN CU when sending LTM cell switch command to the UE, and then the MN CU triggers SN release procedure towards the SN. Since RAN3 has agreed that the DU shall notify the CU when/after LTM is triggered, no additional CU-DU interaction is required for this case. 
Since RAN3 has agreed that the DU will notify the CU when LTM is triggered, it would be easy for the MN CU to know when to interact with the SN for SCG release if the SCG is released at LTM execution. 
Besides, option 2 follows the legacy behaviour to indicate the SCG release in the candidate cell configuration. It would be better to trigger the SCG release under the NW’s control. Anyway, it can be up to the NW implementation when to release the SCG, i.e. before triggering the LTM execution or at LTM execution.
If MCG LTM is configured in NR-DC, it can be up to the NW implementation when to release the SCG, i.e. before triggering the LTM execution or at LTM execution.
If the NW wants to release the SCG at LTM execution, the MCG LTM candidate cell configuration can include an explicit MR-DC release indication as legacy, i.e. mrdc-SecondaryCellGroupConfig set to release. Thus, no need to introduce an new indicator for SCG release.
RAN2 to reuse the existing mrdc-SecondaryCellGroupConfig IE (set to release) to indicate the SCG release at LTM execution, i.e. no need to introduce an new indicator.
Currently, the SCG release may also involve with the bearer termination or bearer type change, e.g. change the SN terminated bearers to MN terminated bearers, or change MN terminated SCG bearers or split bearers to MN terminated MCG bearers. If the bearer termination or bearer type is changed, the corresponding PDCP needs to perform re-establishment or PDCP data recovery, as specified in Annex A of TS 37.340 [2].
The SCG release may involve with the bearer termination or bearer type change. If there is any SN terminated bearer to be changed to MN terminated bearer, the associated PDCP should be re-established. If there is any MN terminated SCG bearer or split bearer to be changed to MN terminated MCG bearer, the associated PDCP should perform PDCP data recovery.
However, in the current RRC running CR [3], the PDCP/RLC handling at LTM execution is not based on the explicit L2 indicators in RRC message, but according to the current serving cell and LTM candidate cell configuration, e.g. cell group ID. Thus, the required PDCP/RLC handling due to bearer termination or type change upon SCG release can not be indicated by the existing LTM indication.
Based on the current RRC CR, the PDCP/RLC handling at LTM execution is based on the current serving cell and LTM candidate cell configuration, instead of the explicit L2 indicator. Thus, the required PDCP/RLC handling due to bearer termination or type change upon SCG release can not be clearly indicated.
In order to indicate the required PDCP/RLC handling in case that SCG release is indicated in the LTM candidate cell configuration, we think the legacy explicit L2 indicators should be allowed.
For MCG LTM in NR-DC, if SCG release is indicated in the LTM candidate cell configuration, the legacy L2 indicators (i.e. reestablishPDCP, recoverPDCP, reestablishRLC) are explicitly configured to indicate the L2 handling upon LTM cell switch with SCG release.
Taking the subsequent LTM into account, if SCG is released due to the first LTM execution, then the pre-configured SCG release indicator and explicit L2 indicators in each candidate cell configuration shall not be used. The UE can ignore these indicators and perform the L2 handling based on the current serving cell configuration and LTM target candidate cell configuration, e.g. cell group ID.  
Taking the subsequent LTM into account, if the SCG is released due to the first LTM execution, then the pre-configured SCG release indicator and explicit L2 indicators in each candidate cell configuration shall not be used any more. 
Upon MCG LTM cell switch with SCG release in NR-DC, the UE performs the PDCP and RLC handling based on the explicit L2 indicators in the LTM candidate cell configuration.
Upon LTM cell switch in NR SA, the UE performs the PDCP and RLC handling based on the current serving cell configuration and LTM target candidate cell configuration, e.g. cell group ID. The UE ignores the legacy L2 indicators in the LTM candidate cell configuration, if any. 
2.2 SCG LTM
Issue 1: On the UE’s arrival indication at RACH-less SCG LTM
At last meeting, RAN2 assumed that SCG LTM without MN involvement is supported. According to the current RRC running CR [3], the SCG LTM configuration within an RRCReconfiguration message can be provided via SRB3 or embedded in an MN RRCReconfiguration message via SRB1. And the SCG LTM configuration shall be stored in an independent SCG VarLTM-Config. Upon SCG LTM execution, the UE shall transmit the RRCReconfigurationComplete message via SRB3 if the SCG LTM configuration is provided via SRB3. If the SCG LTM configuration is provided via SRB1, the UE shall submit the RRCReconfigurationComplete message embedded in NR RRC message ULInformationTransferMRDC via SRB1 to the MN. Besides, it’s assumed both RACH-less and RACH-based LTM can be supported for SCG LTM. Currently, in RACH-less LTM, the target cell is aware of the UE’s arrival based on reception of the first UL transmission from this UE. And it’s agreed that RRCReconfigurationComplete message can be the content of the first UL transmission. However, if the SCG LTM is provided via SRB1, upon SCG LTM execution, there is no RRCReconfigurationComplete message submitted to the target PSCell to identify the UE’s arrival. So it’s unclear how does the target PSCell know the UE’s arrival in such case.
In RACH-less SCG LTM, if the SCG LTM configuration is provided via SRB1, the target PSCell can not identify the UE’s arrival since the UE shall submit the RRCReconfigurationComplete message embedded in ULInformationTransferMRDC via SRB1 to the MN, instead of the SN. 
Thus, we need to further discuss whether to introduce an new UL signalling to indicate the UE’s arrival upon RACH-less LTM. Otherwise, some restrictions may be required, e.g. to not support RACH-less SCG LTM if there is no SRB3. Considering the limited time in Rel-18, it’s slightly preferred not to support RACH-less SCG LTM if there is no SRB3 in Rel-18, to avoid the cumbersome discussion on the new UL signalling.
RAN2 to discuss the following options on RACH-less SCG LTM:
Option 1: Introduce an new UL signalling to indicate the UE’s arrival upon RACH-less SCG LTM;
Option 2: Not support RACH-less SCG LTM if there is no SRB3, i.e. only support RACH-based procedure.
Issue 2: On radio bearer configuration
In the current RRC running CR, upon LTM execution, the UE shall release/clear all current dedicated radio configuration associated with the cell group for which the LTM cell switch procedure is triggered except for some specific fields. However, since the radio bearer configuration are not associated with cell group directly, it’s unclear how to handle the MN/SN terminated bearers. Considering that the SCG LTM without MN involvement shall not impact the MN-related configuration, a simple way is to keep the MN related bearer configurations upon SCG LTM execution. 
Upon SCG LTM execution, the UE shall not release the dedicated radio configuration associated with MCG and MN related radio bearers (e.g. MN terminated radio bearers as configured by radioBearerConfig).
Issue 3: SCG failure handling
In MCG LTM, upon RLF or handover failure (including LTM failure), the UE can initiate LTM based recovery if the selected cell is a LTM candidate cell and it is allowed by the NW, i.e. similar to CHO based recovery. Considering that the MCG link still works well upon SCG failure, we see no strong need to enhance the current SCG failure information procedure by using the stored SCG LTM configurations. Thus, it’s proposed to reuse the existing SCG failure information procedure even if SCG LTM is configured. 
Upon SCG failure, the existing SCG failure information procedure shall be reused even if the SCG LTM is configured, i.e. no enhancement on the existing SCG failure handling.
Issue 4: Maintenance of SCG LTM configurations
At last meeting, RAN2 agreed that the UE shall autonomously release LTM-releated configurations upon going to RRC_IDLE/RRC_INACTIVE and upon RRC re-establishment (except for LTM based recovery). We think the same principle can be simply reused on the handling of SCG LTM configurations. Besides, upon SCG release, the SCG LTM configurations can also be released by the UE, i.e. as the handling on intra-SN subsequent CPAC configuration.
Upon going to RRC_IDLE/RRC_INACTIVE, upon RRC re-establishment or upon SCG release, the UE shall release the SCG LTM related configurations autonomously.
At PCell change or PSCell change, if the SN key update is not required, and the SCG LTM configuration is not impacted (e.g. intra-MN PCell change without SN change, or intra-SN PCell change), the stored SCG LTM configurations would be useful for the subsequent SCG LTM cell switch. Thus, it would be more efficient to let the NW decision whether to release or maintain the SCG LTM related configurations or not. Besides, the NW may want to add new candidates or modify the LTM related configuration upon PCell or PSCell change. So it should be possible for the NW to add/modify/release the LTM candidate configuration in the same RRCReconfiguration message with reconfiguration with sync, e.g. via the existing ltm-CandidateToRelease/AddModList within LTM-Config IE.
At PCell change or PSCell change, it can be up to the NW decision whether to add/modify/release the SCG LTM related configurations. I.e. the RRCReconfiguration message with ReconfigurationWithSync can include LTM-Config IE.
2.3 Coexistence of MCG LTM and SCG LTM 
Currently, it’s assumed both MCG LTM (with SCG release) and SCG LTM without MN involvement can be supported. However, it’s unclear whether MCG LTM and SCG LTM can be configured simultaneously. Considering that the MCG LTM execution shall trigger the SCG release (if there is an SCG), the SCG LTM related configurations shall also be released due to the SCG release. It seems no much need to configure MCG LTM and SCG LTM simultaneously. Besides, if the coexistence is supported, an additional MN and SN coordination shall be required on the maximum number of candidate cells that can be configured by the SN. Thus, it’s slightly preferred not to support the coexistence in Rel-18.
The coexistence of MCG LTM and SCG LTM is not supported in Rel-18.
 
Conclusion and Proposals
In this contribution, we discussed some LTM open issues in NR-DC with the following observations and proposals:
Observation 1: The early release of SCG before triggering of LTM cell switch will impact the UE throughput and damage the UE performance. And the MN CU may not know when is the appropriate time to trigger the SCG release before LTM execution since the LTM is triggered by the DU.
Observation 2: Since RAN3 has agreed that the DU will notify the CU when LTM is triggered, it would be easy for the MN CU to know when to interact with the SN for SCG release if the SCG is released at LTM execution.
Observation 3: The SCG release may involve with the bearer termination or bearer type change. If there is any SN terminated bearer to be changed to MN terminated bearer, the associated PDCP should be re-established. If there is any MN terminated SCG bearer or split bearer to be changed to MN terminated MCG bearer, the associated PDCP should perform PDCP data recovery.
Observation 4: Based on the current RRC CR, the PDCP/RLC handling at LTM execution is based on the current serving cell and LTM candidate cell configuration, instead of the explicit L2 indicator. Thus, the required PDCP/RLC handling due to bearer termination or type change upon SCG release can not be clearly indicated.
Observation 5: Taking the subsequent LTM into account, if the SCG is released due to the first LTM execution, then the pre-configured SCG release indicator and explicit L2 indicators in each candidate cell configuration shall not be used any more.
Observation 6: In RACH-less SCG LTM, if the SCG LTM configuration is provided via SRB1, the target PSCell can not identify the UE’s arrival since the UE shall submit the RRCReconfigurationComplete message embedded in ULInformationTransferMRDC via SRB1 to the MN, instead of the SN.

MCG LTM with SCG release
Proposal 1: If MCG LTM is configured in NR-DC, it can be up to the NW implementation when to release the SCG, i.e. before triggering the LTM execution or at LTM execution.
Proposal 2: RAN2 to reuse the existing mrdc-SecondaryCellGroupConfig IE (set to release) to indicate the SCG release at LTM execution, i.e. no need to introduce an new indicator.
Proposal 3: For MCG LTM in NR-DC, if SCG release is indicated in the LTM candidate cell configuration, the legacy L2 indicators (i.e. reestablishPDCP, recoverPDCP, reestablishRLC) are explicitly configured to indicate the L2 handling upon LTM cell switch with SCG release.
Proposal 4: Upon MCG LTM cell switch with SCG release in NR-DC, the UE performs the PDCP and RLC handling based on the explicit L2 indicators in the LTM candidate cell configuration.
Proposal 5: Upon LTM cell switch in NR SA, the UE performs the PDCP and RLC handling based on the current serving cell configuration and LTM target candidate cell configuration, e.g. cell group ID. The UE ignores the legacy L2 indicators in the LTM candidate cell configuration, if any.
SCG LTM
Proposal 6: RAN2 to discuss the following options on RACH-less SCG LTM:
• Option 1: Introduce an new UL signalling to indicate the UE’s arrival upon RACH-less SCG LTM;
• Option 2: Not support RACH-less SCG LTM if there is no SRB3, i.e. only support RACH-based procedure.
Proposal 7: Upon SCG LTM execution, the UE shall not release the dedicated radio configuration associated with MCG and MN related radio bearers (e.g. MN terminated radio bearers as configured by radioBearerConfig).
Proposal 8: Upon SCG failure, the existing SCG failure information procedure shall be reused even if the SCG LTM is configured, i.e. no enhancement on the existing SCG failure handling.
Proposal 9: Upon going to RRC_IDLE/RRC_INACTIVE, upon RRC re-establishment or upon SCG release, the UE shall release the SCG LTM related configurations autonomously.
Proposal 10: At PCell change or PSCell change, it can be up to the NW decision whether to add/modify/release the SCG LTM related configurations. I.e. the RRCReconfiguration message with ReconfigurationWithSync can include LTM-Config IE.
Coexistence of MCG LTM and SCG LTM
Proposal 11: The coexistence of MCG LTM and SCG LTM is not supported in Rel-18.
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