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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 RAN1 and RAN2 in previous meetings.
[bookmark: _Ref178064866]Discussion
Reference configuration
In order to reduce signalling overhead, LTM candidate can be configured as delta configurations on top of a reference configuration. According to the agreements made in last meeting, the reference configuration can be optionally provided. 
	Reference config can be empty


The potential alternatives for this case are listed as follows.
	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, current source cell configuration is taken as reference for delta configuration of candidate. Since subsequent LTM is supported, it would be difficult to provide a proper delta configuration which can be adapted to the change of source cell. Therefore, considering each candidate to be complete configuration is more reasonable if an explicit reference configuration is not provided. 
[bookmark: _Toc131781609]If reference configuration is not configured, each LTM candidate configuration is provided as complete configuration.
Furthermore, even if there is an explicit reference configuration, there should not be a restriction that each candidate is configured as delta way. Based on this consideration, it is necessary to introduce an indication for LTM candidate to distinguish whether it is complete configuration. 
[bookmark: _Toc131781610]Introduce a complete indication to distinguish whether an LTM candidate is configured as complete configuration.

Indication of L2 reset
For the indication of L2 reset, it is included in RRC configuration as agreed in last meeting.
	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) by RRC configuration, information on which cells are intra-DU shall be provided. 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 which DU it belongs to. For example, it can a be DU ID or a group ID. UE determines whether to perform L2 reset by comparing the identifications of source cell and target cell.
· Option2: Dividing LTM candidates into multiple groups. L2 reset can be skipped when UE moves between the candidates in the same 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 used in each group cannot be reused.
[bookmark: _Toc131781611]RAN2 further discuss how to determine L2 reset based on the following options:
a. [bookmark: _Toc131781612]Explicit DU ID or group ID is provided in each candidate configuration. L2 reset can be skipped if UE determines the identifications are the same between source cell and target cell.
b. [bookmark: _Toc131781613]LTM candidates are divided into multiple groups, i.e., each group contains a list of candidates. L2 reset can be skipped when UE moves between the cells in the same group. 
[bookmark: _Toc131781614]If b in Proposal 3 is adopted, the candidate cell index shall be common 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
[image: D:\Users\Documents\TeamTalk2.0\60bf8178e4b078f7a0731248\temp/Image_20220929161134.png]
RLC-BearerConfig information element
[image: ]
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 indications, otherwise, the indications are not applied.
[bookmark: _Toc131781615]RAN2 discuss how to indicate L2 reset by RRC from the following solutions:
c. [bookmark: _Toc131781616]Explicit L2 indicators are not configured in LTM candidate cell configurations. Default L2 reset behaviours are performed for inter-DU LTM.
d. [bookmark: _Toc131781617]Explicit L2 indicators are included in LTM candidate cell configurations. UE follows the indications for inter-DU LTM, otherwise, the indications are ignored.
[bookmark: _Toc131781618]For b in proposal 5, the L2 indicator for PDCP and RLC are configured per radio bearer as legacy.
[bookmark: _Toc131781619]For b in proposal 5, a new indicator is introduced for MAC (partial-)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. 



As agreed, the delta configuration of candidate is applied on top of reference configuration to form a complete candidate configuration. The timing to form a complete configuration for candidate is up to UE implementation, i.e., either upon reception of LTM configuration or upon reception of LTM cell switch command. Therefore, when to perform compliance check for candidate configuration should also be left to UE implementation.
[bookmark: _Toc131781620]When to perform compliance check is up to UE implementation.
L1 measurement configuration
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]L1/L2 triggered mobility supports dynamic switching among multiple pre-configured candidate cells. Similar as legacy handover preparation, L1/L2 HO decision relies on UE measurement of the candidate cells. In RAN2#119e meeting, it has been agreed that LTM relies on L1 measurements for target cell selection. To support L1-RSRP measurement and reporting on the candidate cell with a PCI different from the serving cell PCI, RAN1 agreed to take Rel-17 ICBM CSI measurement as starting point for LTM candidate cell monitoring and evaluation. 
According to the LS from RAN1[2], the following agreements were made for the configuration of L1 measurement RS.
		RAN1 has discussed the following configuration options for L1 measurement configurations for SSB till RAN1#112: 
· Option 1) Configurations for L1 measurement RS is provided under ServingCellConfig for the serving cells
· is useful to reuses the mechanism for Rel-17 ICBM and necessary information to support inter-frequency measurement will be added there.
· Option 2) Configurations for L1 measurement RS is provided separately from ServingCellConfig for the serving cells and CellGroupConfig for the candidate cells
· is useful to avoid the duplicated configurations for L1 measurement RSs, [and avoid UE to process configurations for L1 measurement RS provided under CellGroupConfig for the candidate cells]
· Option 3) Configurations for L1 measurement RS is provided under CellGroupConfig for the candidate cells
· can achieve the similar benefit as Option 2) by directly referring to the candidate cell configurations. 
RAN1 believes this is a RAN2 expert region, and respectfully asks RAN2 to finalize the RRC structure design for LTM L1 measurement configurations. It is noted that RAN2 has a full flexibility to design the whole RRC structure design, and RAN1 foresees the necessity of similar discussions on TCI state pool for candidate cells and L1 measurement report configurations.

Note: CellGroupConfig above is the RAN1 assumption of the LTM RRC model for each candidate cell configuration as of the RAN1 discussion.



To perform SSB-based L1 measurement, at least the following configurations shall be provided to UE: L1 measurement RS, SMTC or measurement gap and report configuration. 
For configuration of L1 measurement RS, the resource information associated with each candidate cell is not changed during subsequent LTM. To avoid frequent reconfiguration, it is proposed to have a common L1 measurement RS configuration for candidate cell monitoring which is configured separately from serving cell L1 measurement configuration (i.e., CSI-MeasConfig).
[bookmark: _Toc131438304][bookmark: _Toc131491217][bookmark: _Toc131438305][bookmark: _Toc131491218][bookmark: _Toc131781621]Common configuration is supported for L1 measurement RS, UE does no release it after cell switching.
[bookmark: _Toc131781622]L1 measurement configuration for candidate monitoring is configured separately from serving cell L1 measurement configuration (i.e., CSI-MeasConfig).
It is required to configure UE with SMTC or measurement gap of the timing occasions at which the UE measures SSBs of LTM cells. While for the offset of SMTC or measurement gap, the DL timing of serving cell is taken as reference, which mean that the configuration of SMTC and measurement gap would be invalid due to cell switch. Therefore, the SMTC and measurement gap needs to be configured within candidate cell configuration in order to deal with the change of serving cell. For the UL resources used for L1 measurement reporting, they should also be cell-specific and the configuration needs to be included indication cell configuration.  
[bookmark: _Toc131781623]Candidate-specific configuration is configured within candidate cell configuration, e.g. SMTC, measurement gap, report configuration (including UL resource for periodic reporting).
[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]Considering the purpose of LTM measurement reporting is to assist NW for HO decision, NW does not need constant measurements of the candidate cells, which causes large signalling overheads. RAN1 has also considered gNB scheduled and/or UE initiated reporting as another alternative for further study.
Legacy L3-based handover utilizes event-triggered measurement reporting, UE reports measurement results once the events are fulfilled. Similar way can be applied for LTM measurement reporting for signalling overheads reduction. That is, once the LTM candidate cell configuration is provided, UE keeps monitoring the configured candidate cells, and the measurement result is reported when LTM measurement reporting event is fulfilled.   
[bookmark: _Toc110333622][bookmark: _Toc110341160][bookmark: _Toc110947089][bookmark: _Toc111032758][bookmark: _Toc111033126][bookmark: _Toc114667487][bookmark: _Toc115183943][bookmark: _Toc115248625][bookmark: _Toc115352440][bookmark: _Toc115438896][bookmark: _Toc118298939][bookmark: _Toc118303757][bookmark: _Toc118303832][bookmark: _Toc131777571][bookmark: _Toc118469036][bookmark: _Toc130977938][bookmark: _Toc131346933][bookmark: _Toc131438314][bookmark: _Toc131777532]UE-initiated measurement reporting helps on signalling overheads reduction. 
[bookmark: _Toc131781624]UE-initiated L1 measurement reporting can be also considered for LTM.
Currently L3 measurements is a key criterion for target cell selection, UE evaluates the neighbour cells according to the measurement configuration provided by NW. To derive the cell quality, UE measures multiple beams of a cell and averages the consolidated measurements results. Besides, UE applies layer 3 filtering for the cell measurement results before using them for the evaluation of reporting criteria to avoid ping-pang handover. 
[bookmark: _Toc114667486][bookmark: _Toc115183944][bookmark: _Toc115248626][bookmark: _Toc115352441][bookmark: _Toc115438897][bookmark: _Toc118298940][bookmark: _Toc118303758][bookmark: _Toc118303833][bookmark: _Toc118469037][bookmark: _Toc130977939][bookmark: _Toc131346934][bookmark: _Toc131438315][bookmark: _Toc131777533][bookmark: _Toc131777572]Filtering takes place at L3 to derive cell quality from multiple beams. 
Existing L1 measurement focus on beam level result, UE reports beam level measurements to NW through CSI report. The beam measurement result may be less reliable for a cell switching decision by comparing to L3 cell measurements. If L1-based measurement is used for LTM candidate cell monitoring, how to improve the robustness of L1 measurement should be further studied. 
· One straightforward way is to derive a L1-based cell quality for target cell selection. Considering the purpose of LTM is cell switching, a cell level quality is more convincing for a cell switch decision. And from UE movement perspective, it may be instable and unreliable to take the beam level measurement only into consideration for handover decision.   
· Measurement event not only helps on frequent measurement reporting issue, but also benefits for improving the robustness of reported measurement result. For example, UE reports the candidate cell’s measurement to NW if at least n SSBs with SS-RSRP above the configured threshold.
· Another way is to introduce L1-based time to trigger to improve the robustness of L1 measurement.
[bookmark: _Toc131781625]RAN2 study the trigger criteria for UE initiated L1 reporting.
Candidate cell preparation
one FFS left from RAN2#119 e-meeting is whether to use L3 measurement for candidate cell preparation. 
	Assume that we rely on L1 measurements to trigger L1L2 mobility (still measurement for preparation could be L3, FFS)



In our understanding, only L3 measurements are performed for neighbour cells before it is configured as LTM candidate. It should be based on L3 measurement and reporting for LTM candidate preparation which is similar as CHO and CPA/CPC. We think this understanding has already been captured in latest stage-2 running CR [3]. Therefore, we would like to confirm that L3 measurement is applied for candidate cell preparation
[bookmark: _Toc131781626]L3 measurement is applied for candidate cell preparation.
Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1	UE-initiated measurement reporting helps on signalling overheads reduction.
Observation 2	Filtering takes place at L3 to derive cell quality from multiple beams.
Based on the discussion above, we have the following proposals:
Proposal 1	If reference configuration is not configured, each LTM candidate configuration is provided as complete configuration.
Proposal 2	Introduce a complete indication to distinguish whether an LTM candidate is configured as complete configuration.
Proposal 3	RAN2 further discuss how to determine L2 reset based on the following options:
a.	Explicit DU ID or group ID is provided in each candidate configuration. L2 reset can be skipped if UE determines the identifications are the same between source cell and target cell.
b.	LTM candidates are divided into multiple groups, i.e., each group contains a list of candidates. L2 reset can be skipped when UE moves between the cells in the same group.
Proposal 4	If b in Proposal 3 is adopted, the candidate cell index shall be common among different groups.
Proposal 5	RAN2 discuss how to indicate L2 reset by RRC from the following solutions:
a.	Explicit L2 indicators are not configured in LTM candidate cell configurations. Default L2 reset behaviours are performed for inter-DU LTM.
b.	Explicit L2 indicators are included in LTM candidate cell configurations. UE follows the indications for inter-DU LTM, otherwise, the indications are ignored.
Proposal 6	For b in proposal 5, the L2 indicator for PDCP and RLC are configured per radio bearer as legacy.
Proposal 7	For b in proposal 5, a new indicator is introduced for MAC (partial-)reset. The indication acts on per MAC entity and can be configured in MAC-CellGroupConfig or CellGroupConfig IE.
Proposal 8	When to perform compliance check is up to UE implementation.
Proposal 9	Common configuration is supported for L1 measurement RS, UE does no release it after cell switching.
Proposal 10	L1 measurement configuration for candidate monitoring is configured separately from serving cell L1 measurement configuration (i.e., CSI-MeasConfig).
Proposal 11	Candidate-specific configuration is configured within candidate cell configuration, e.g. SMTC, measurement gap, report configuration (including UL resource for periodic reporting).
Proposal 12	UE-initiated L1 measurement reporting can be also considered for LTM.
Proposal 13	RAN2 study the trigger criteria for UE initiated L1 reporting.
Proposal 14	L3 measurement is applied for candidate cell preparation.

[bookmark: _In-sequence_SDU_delivery][bookmark: _Ref189809556][bookmark: _Ref174151459][bookmark: _Ref450865335]Reference
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