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[bookmark: _Ref488331639]Introduction 
In this paper, we would like to further discuss RRC related issues for LTM based on progress made by RAN2 in previous meetings.
[bookmark: _Ref178064866]Discussion
Reference configuration
In order to reduce signalling overhead, an LTM candidate cell can be configured as delta configuration on top of reference configuration. According to the agreements made in RAN2#121, the reference configuration can be empty. For this case, there are two potential alternatives on the operation of LTM candidate configuration as follows.
	Reference config can be empty
Potentially: R2 assumes that LTM without a separate reference configuration (if agreed) could work something like this: 
-	Alt A: The candidate configuration (which need to be complete) is applied and replacing the current UE configuration (at the time of reconfiguration execution/cell switch), by a RRC reconfiguration procedure that makes replacements of configuration but doesn’t necessarily reset RLC or PDCP. (Same procedure as above)
-	Alt B: The candidate configuration (which can be a delta config) is applied to the current UE configuration (at the time of reconfiguration execution/cell switch), by legacy RRC reconfiguration procedure (it is assumed that the network need to coordinate if subsequent reconfigurations shall work, FFS feasibility).



For Alt B, LTM candidate cell is considered as delta configuration on top of current source cell configuration if reference configuration is empty. The solution can work for one-shot LTM. While due to the support of subsequent LTM, it would be difficult to configure an LTM candidate cell as delta configuration which can adapt to the change of source cell. Based on this consideration, Alt A is more desirable to handle the case where a separate reference configuration is not provided.    
[bookmark: _Toc134803202]If reference configuration is empty, each LTM candidate configuration is provided as a complete configuration.
Furthermore, even if reference configuration is not empty, there should not be a restriction that all candidate cells are configured in delta way, i.e., LTM candidate cells with complete configuration can be also included in the list. Therefore, it is necessary to include an indication in LTM candidate configuration to distinguish whether it is complete configuration or delta configuration. For the design of the indication, legacy fullConfig flag can be reused.
[bookmark: _Toc134803203]An LTM candidate can be configured as complete configuration even if reference configuration is not empty.
[bookmark: _Toc134803204]FullConfig flag is reused to distinguish whether an LTM candidate is configured as complete configuration.
Indication of L2 reset
As agreed in RAN2#121 meeting, whether or not to perform L2 reset during LTM is based on RRC configuration.
	To determine if to reset L2 or not is based on RRC configuration (e.g. set of cells. FFS if separate for RLC, MAC, PDCP). 



RAN2 assumes that L2 can be continued in scenario of intra-DU LTM. While due to the support of subsequent LTM, the relationship (i.e., inter or intra DU) between current source cell and candidate cells is unfixed. In order to indicate L2 reset (including MAC (partial-)reset, RLC re-establishment, PDCP data recovery), the information to distinguish inter-DU and intra-DU LTM should be provided in RRC configuration. To be specific, the following options can be taken for further discussion.
· Option1: For each LTM candidate, an explicit identification is included in its configuration to reflect the DU it belongs to. For example, the identification can be a logical DU-ID or a group-ID. UE determines whether to perform L2 reset by comparing the identifications between source cell and target cell, i.e., L2 reset should be performed if the identifications are the different.
· Option2: Dividing LTM candidates into multiple groups. L2 reset is performed when UE moves to the candidates in the different group. To avoid additional signalling overhead for the need to include group index in cell switch MAC CE, the set of candidate cell index shall be common among different groups, i.e., the candidate cell index cannot be duplicated in each group.
[bookmark: _Toc134803205]UE determines to perform L2 reset during LTM based on one of the following options:
a. [bookmark: _Toc134803206]Explicit DU ID or group ID is provided in each candidate configuration. L2 reset is performed if UE determines the identifications are different between source cell and target cell. Or,
b. [bookmark: _Toc134803207]LTM candidates are divided into multiple groups, i.e., each group contains a list of candidates. L2 reset is performed when UE moves to the cells in different groups. 
[bookmark: _Toc134803208]For b in proposal 4, the candidate cell index should be unique among different groups.
For L2 reset, there are three protocol layers to be involved including MAC, RLC and PDCP. As in legacy L3-based handover, the handling of RLC and PDCP are explicitly indicated for each radio bearer as shown in the figures below.
RadioBearerConfig information element
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RLC-BearerConfig information element
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For LTM, further studies are needed on whether explicit L2 reset indicators should be included in candidate cell configurations. We may have the following solutions.
· Solution1: Explicit L2 indicators are not included in candidate cell configuration. In this solution, the indications such like recoverPDCP, reestablishRLC are not configured. UE performs MAC reset, RLC re-establishment (for all RBs) and PDCP data recovery (for AM DRBs) by default if it is inter-DU LTM.
· Solution2: Explicit L2 reset indicators are included in each candidate cell configuration. For PDCP and RLC, legacy way can be reused, i.e., including indictors (i.e., recoverPDCP, reestablishRLC, etc) per radio bearer in RadioBearerConfig IE and RLC-BearerConfig IE. For MAC, a new indication is needed since there is no corresponding indicator in current specification. The granularity of MAC reset indication can be per MAC entity, e.g., introduce a one-bit indication in MAC-CellGroupConfig IE. For inter-DU LTM, UE performs L2 reset by following the explicit indications, otherwise, the indications are ignored.
[bookmark: _Toc134803209]RAN2 further discuss whether explicit L2 reset indicators are needed.
c. [bookmark: _Toc134803210]Explicit L2 reset indications (i.e. recoverPDCP, reestablishRLC, resetMAC) are not configured in LTM candidate cell configurations. Default L2 reset behaviours are specified for inter-DU and intra-DU LTM.
d. [bookmark: _Toc134803211]Explicit L2 reset indications are included in LTM candidate cell configurations. UE follows the indications to perform L2 reset, otherwise, the indications are ignored.
[bookmark: _Toc134803212]For b in proposal 6, the L2 reset indication for PDCP and RLC are configured per radio bearer as legacy.
[bookmark: _Toc134803213]For b in proposal 6, a new L2 reset indication can be introduced for (partial-)MAC reset. The indication acts on per MAC entity and can be configured in MAC-CellGroupConfig or CellGroupConfig IE.
Compliance check
One of the FFSs left from previous meetings regards to whether UE needs to perform compliance check upon the reception of LTM configuration. 
	RAN2#119bis
FFS whether ASN.1 decoding and validity/compliance check of candidate cell configuration are performed upon reception of the candidate cells configuration. FFS if this need to be specified.
RAN2#121
In the RRC procedures, the candidate delta configuration is applied on top of the reference configuration to form a complete candidate configuration when the UE receives the LTM configuration (before the LTM cell switch). UE implementation can postpone that step to the reception of the LTM cell switch command. FFS Discuss early vs late compliance check. 
RAN2#121bis-e
The UE may perform early decoding and early validity check. FFS whether Early validity check triggers early re-establishment. FFS the possible timing, FFS subset of cells, FFS if need to specify anything or just up to UE impl, FFS if other signalling to notify network is needed. 



As agreed, the delta configuration of a candidate is applied on top of reference configuration to form a complete candidate configuration. The timing to form the complete configuration for a candidate is up to UE implementation, i.e., either upon reception of LTM configuration or upon reception of LTM cell switch command. In our understanding, the compliance check shall be performed for the complete configuration. Therefore, as the same logic to generate complete configuration, the timing to perform decoding/compliance check for candidate configurations should also be left to UE implementation and nothing needs to be specified in specification.
[bookmark: _Toc134803214]When to perform early decoding and compliance check for LTM candidate cell configuration is up to UE implementation, i.e., no specification impacts.
As defined in current specification, UE’s behaviours are different if the compliance check for an RRCReconfiguration is not past, which depends on the signalling radio bearer from which the message is received. 
· If the RRCReconfiguration message as part of ConditionalReconfiguration is received over SRB1, UE initiates RRC re-establishment procedure if UE is unable to comply with (part of) the configuration.
· If the RRCReconfiguration message as part of ConditionalReconfiguration is received over SRB3, UE initiates SCG failure information procedure if UE is unable to comply with (part of) the configuration.
For LTM, the candidate configuration can be provided by MN via SRB1. Therefore, legacy behaviour can be followed for case that the compliance check is not past, i.e., trigger RRC re-establishment. Further studies are needed on whether LTM candidate configuration can be also provided via SRB3 (if configured), i.e., the configuration for SCG change.
If the compliance check is performed before reception of LTM cell switch command, UE may trigger early re-establishment if the check is not past. Concerns are raised that this may lead to unnecessary interruption if the re-establishment is triggered due to the invalidity of an LTM candidate configuration which is not the target cell. This is also the case for CHO/CPA/CPC and no solution is worked for avoidance. We think the legacy way can be simply followed for LTM
[bookmark: _Toc134264309][bookmark: _Toc134643127][bookmark: _Toc134643395][bookmark: _Toc134643431][bookmark: _Toc134803215]For LTM candidate configuration received over SRB1, UE initiates RRC re-establishment upon the compliance check failure. 
[bookmark: _Toc134803216]RAN2 further study whether LTM candidate configuration can be received via SRB3, i.e., the configurations for SCG change.
[bookmark: _Toc131438304][bookmark: _Toc131491217][bookmark: _Toc131438305][bookmark: _Toc131491218][bookmark: _Toc114667490][bookmark: _Toc114667562][bookmark: _Toc114733028][bookmark: _Toc114733076][bookmark: _Toc114733117][bookmark: _Toc115183830][bookmark: _Toc114667491][bookmark: _Toc114667563][bookmark: _Toc114733029][bookmark: _Toc114733077][bookmark: _Toc114733118][bookmark: _Toc115183831][bookmark: _Toc114667492][bookmark: _Toc114667564][bookmark: _Toc114733030][bookmark: _Toc114733078][bookmark: _Toc114733119][bookmark: _Toc115183832][bookmark: _Toc114667493][bookmark: _Toc114667565][bookmark: _Toc114733031][bookmark: _Toc114733079][bookmark: _Toc114733120][bookmark: _Toc115183833][bookmark: _Toc114667510][bookmark: _Toc114667582][bookmark: _Toc114733048][bookmark: _Toc114733096][bookmark: _Toc114733137][bookmark: _Toc115183850][bookmark: _Toc114667511][bookmark: _Toc114667583][bookmark: _Toc114733049][bookmark: _Toc114733097][bookmark: _Toc114733138][bookmark: _Toc115183851][bookmark: _Toc114667512][bookmark: _Toc114667584][bookmark: _Toc114733050][bookmark: _Toc114733098][bookmark: _Toc114733139][bookmark: _Toc115183852][bookmark: _Toc114667513][bookmark: _Toc114667585][bookmark: _Toc114733051][bookmark: _Toc114733099][bookmark: _Toc114733140][bookmark: _Toc115183853][bookmark: _Toc114667514][bookmark: _Toc114667586][bookmark: _Toc114733052][bookmark: _Toc114733100][bookmark: _Toc114733141][bookmark: _Toc115183854][bookmark: _Toc114667515][bookmark: _Toc114667587][bookmark: _Toc114733053][bookmark: _Toc114733101][bookmark: _Toc114733142][bookmark: _Toc115183855][bookmark: _Toc114667516][bookmark: _Toc114667588][bookmark: _Toc114733054][bookmark: _Toc114733102][bookmark: _Toc114733143][bookmark: _Toc115183856][bookmark: _Toc114667517][bookmark: _Toc114667589][bookmark: _Toc114733055][bookmark: _Toc114733103][bookmark: _Toc114733144][bookmark: _Toc115183857][bookmark: _Toc114667518][bookmark: _Toc114667590][bookmark: _Toc114733056][bookmark: _Toc114733104][bookmark: _Toc114733145][bookmark: _Toc115183858][bookmark: _Toc114667519][bookmark: _Toc114667591][bookmark: _Toc114733057][bookmark: _Toc114733105][bookmark: _Toc114733146][bookmark: _Toc115183859][bookmark: _Toc114667520][bookmark: _Toc114667592][bookmark: _Toc114733058][bookmark: _Toc114733106][bookmark: _Toc114733147][bookmark: _Toc115183860][bookmark: _Toc114667521][bookmark: _Toc114667593][bookmark: _Toc114733059][bookmark: _Toc114733107][bookmark: _Toc114733148][bookmark: _Toc115183861][bookmark: _Toc114667522][bookmark: _Toc114667594][bookmark: _Toc114733060][bookmark: _Toc114733108][bookmark: _Toc114733149][bookmark: _Toc115183862][bookmark: _Toc114667523][bookmark: _Toc114667595][bookmark: _Toc114733061][bookmark: _Toc114733109][bookmark: _Toc114733150][bookmark: _Toc115183863]Conclusion
Based on the discussion above, we have the following proposals:
Proposal 1	If reference configuration is empty, each LTM candidate configuration is provided as a complete configuration.
Proposal 2	An LTM candidate can be configured as complete configuration even if reference configuration is not empty.
Proposal 3	FullConfig flag is reused to distinguish whether an LTM candidate is configured as complete configuration.
Proposal 4	UE determines to perform L2 reset during LTM based on one of the following options:
a.	Explicit DU ID or group ID is provided in each candidate configuration. L2 reset is performed if UE determines the identifications are different between source cell and target cell. Or,
b.	LTM candidates are divided into multiple groups, i.e., each group contains a list of candidates. L2 reset is performed when UE moves to the cells in different groups.
Proposal 5	For b in proposal 4, the candidate cell index should be unique among different groups.
Proposal 6	RAN2 further discuss whether explicit L2 reset indicators are needed.
a.	Explicit L2 reset indications (i.e. recoverPDCP, reestablishRLC, resetMAC) are not configured in LTM candidate cell configurations. Default L2 reset behaviours are specified for inter-DU and intra-DU LTM.
b.	Explicit L2 reset indications are included in LTM candidate cell configurations. UE follows the indications to perform L2 reset, otherwise, the indications are ignored.
Proposal 7	For b in proposal 6, the L2 reset indication for PDCP and RLC are configured per radio bearer as legacy.
Proposal 8	For b in proposal 6, a new L2 reset indication can be introduced for (partial-)MAC reset. The indication acts on per MAC entity and can be configured in MAC-CellGroupConfig or CellGroupConfig IE.
Proposal 9	When to perform early decoding and compliance check for LTM candidate cell configuration is up to UE implementation, i.e., no specification impacts.
Proposal 10	For LTM candidate configuration received over SRB1, UE initiates RRC re-establishment upon the compliance check failure.
Proposal 11	RAN2 further study whether LTM candidate configuration can be received via SRB3, i.e., the configurations for SCG change.
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