	
	
	



3GPP TSG-RAN WG2 Meeting #120                                             	 R2-2211456
Toulouse, France, Nov 14th – 18th, 2022
	
Agenda item: 	8.4.2.2
Source:	Intel Corporation
Title: 	Discussion on configurations for multiple candidate cells of L1 L2 mobility
Document for:	Discussion and Decision
1. Introduction 
[bookmark: _Hlk114824089]During last RAN2#119e meeting, RAN2 made the following agreement on RRC modeling:
A L1/L2 inter-cell mobility candidate (target) configuration is received within an RRC message before the L1/L2 dynamic switch is triggered.
RAN2 continues the discussion on the RRC models by focusing on Model 1 and Model 2 and stage-3 details.
a.	Model 1: One RRCReconfiguration message (or FFS RRCReconfiguration IEs) for each candidate target configuration
b.	Model 2: One CellGroupConfig IE (FFS additional IEs) for each candidate target configuration

RAN2 to use “LTM” as term for the L1/L2-triggered mobility. 
Use the term “cell switch” for the procedure of triggering change of cells via the LTM feature
Use the term “Subsequent” LTM for the case when cell switch between L1/L2 mobility candidates is done without RRC reconfiguration in between.

RAN2 assumes that sequential L1L2 cell change between Candidates without RRC reconfiguration can be supported. 
RAN2 assumes that candidate cell configuration can only be modified / released by Network (FFS later whether some optimization should be applied e.g. for release). 
For L1L2 mobility will support that candidate configurations are delta configurations on top of a reference configuration. FFS if the reference configuration is a separate reference configuration or e.g. the current configuration. 
For L1L2 mobility, Target Pcell/SCell can be current SCell/PCell, i.e., current SCell/PCell can be configured as candidates.

FFS how the UE determine the BWPs (for DL and UL) to be used upon the execution of L1/L2 inter-cell mobility

RAN2 has down selected model 1 (RRCReconfiguration message) and model 2 (CellGroupConfig IE) to configure candidate cells. In this contribution, we would like to further discuss what may be needed for the candidate cell configuration and hence to select one model.
2. Discussion 
Before we re-discuss what are the pros and cons between model 1 and model 2, we would like to start with another angle, namely what is required in the configuration for each candidate cell and who (which node) will be configurating it. An inter-node communication should not be ignored as target cell configuration traditionally is configured by target gNB and forward to source gNB. In LTM, the target scenarios include intra-DU case and intra-CU inter-DU case, and the common design should be considered as much as possible as agreed in RAN2. Since even in intra-CU inter-DU case, there is no direct communication between source DU and target DU as indicated in WID “no new RAN interfaces are expected”, therefore it is expected the target cell configuration prepared by target DU has to be sent to the CU fisrt. 
Observation 1: there is no direct communication between source DU and target DU as indicated in WID “no new RAN interfaces are expected”.
There may be multiple target DUs that prepared the target cell configuration, e.g., each candidate cell may belong to a different DU, the CU then combines the information somehow (either decode is required or not) and forward to the UE. In legacy, the target cell configuration is transparent to the source cell, so source cell is not required to decode it. If we follow the same mechanism, in both intra-DU and intra-CU inter-DU cases, one or multiple DUs will prepare the target cell(s) configurations and send to the CU. Currently, cellGroupConfig IE is used in the container sent from DU to CU, if we follow this design the cell-group-level configuration of a candidate cell should be prepared by target DU.
Observation 2: currently, cellGroupConfig IE is used in the container sent from DU to CU.
Proposal 1: target DU prepares the cell-group-level target cell configuration and sends to the CU via a container including cellGroupConfig IE.
As for other configurations, measurement configuration should be the first to consider. In intra-DU case, measurement configuration may remain the same since when a UE is served by source cell or a target cell (one cell among current candidate cells), it’s likely to have the same neighbour cells. For inter-DU case, this may be different as DU may be far apart with different neighbour cells, or implemented by different vendors and the corresponding strategy of measurement configuration may be very different. Therefore, measurement reconfiguration may be needed at least for inter-DU case. If it is needed, CU should prepare the RRM configuration, as it’s not in DU scope. 
Observation 3: measurement reconfiguration may be needed at least for inter-DU case.
Proposal 2: measurement configuration may need to be included in the configuration of a LTM candidate cell, and it should be prepared by CU. 
From the above discussion, there may be other configurations such as RRM configuration of a candidate cell that cannot be included cellGroupConfig IE, i.e., cell-group-level target cell configuration is not sufficient. Therefore, we think it is required and more flexible to use RRCReconfiguration to configure target candidate cells. Regarding the concern on signalling overhead, if delta configuration is supported (already agreed in principle, but detail is still FFS), signaling overhead will not be an issue.
Proposal 3: RAN2 to agree to use Model 1: One RRCReconfiguration message or  RRCReconfiguration IE for each candidate target configuration. 

During last meeting, LTM will support delta configuration and FFS if reference configuration is a separate reference configuration or current configuration. The tradeoff is when reference configuration is changed then how does the UE update the candidate cell accordingly. In our view, there are 2 options to avoid that. One way is that the UE stores “a separate” reference configuration and keeps it even after LTM is triggered. So, this reference configuration will not change. The other option is to have UE to store the full configuration upon receiving the configuration of a candidate cell. But this requires that the UE decodes the configuration of a candidate cell right after it’s received, and stores full configuration for all candidate cells. In this case when the current source cell configuration is updated, there is no impact on the configuration of those candidate cells.
There are the following options for reference configuration:
· Option 1: Current serving cell as reference configuration
· 1a: the UE stores a copy of the current serving cell as reference configuration when receiving candidate cell configurations (i.e., the delta configuration). The decoding and compliance check can be performed after the cell switch command is received.
· 1b: the UE decodes and stores the full configuration of all candidate cells upon receiving the pre-configuration of candidate cells.
· 1c: the UE stores delta configuration of candidate cells using the current serving cell as reference configuration. For option 1c, the UE will need to update candidate cells if current serving cell configuration change unless we decide to invalid the candidate cell configuration. But then it is difficult to support last RAN2 agreement that sequential L1L2 cell change between Candidates without RRC reconfiguration can be supported. Since whenever the L1L2 cell change happens, the current cell has been changed.
· Option 2: UE store a separate reference cell provided by network as reference configuration. This is the most flexible option.
· Option 3: Network sends full configuration of all candidate cells and the UE stores the full configuration
Proposal 4: a separate reference configuration is provided by network as the reference configuration of LTM candidate cells.
Finally, it is FFS how the UE determines the BWPs (for DL and UL) to be used upon the execution of L1/L2 inter-cell mobility. We think a UE can re-use the firstActiveUplinkBWP-Id and firstActiveDownlinkBWP-Id IE and follow legacy procedure. Network can configure these two BWP-Id in the pre-configuration for the UE. If it is not configured, the UE will use initial BWP to access the cell. Alternatively, network can indicate the BWP used in MAC CE. But it will save MAC CE size if it can be pre-configured in RRC.
Proposal 5: network can provide the firstActiveUplinkBWP-Id and firstActiveDownlinkBWP-Id in the pre-configuration of the candidate cell for the UE to determine the BWPs to be used upon LTM.
Proposal 6: if the firstActiveUplinkBWP-Id or firstActiveDownlinkBWP-Id is absent, the UE follow legacy procedure to determine the BWPs to be used upon LTM.


3. Conclusion
[bookmark: _Hlk47081425]In this paper, we discuss the RRC aspect of LTM, and we have the following observations:
Observation 1: there is no direct communication between source DU and target DU as indicated in WID “no new RAN interfaces are expected”.
Observation 2: currently, cellGroupConfig IE is used in the container sent from DU to CU.
Observation 3: measurement reconfiguration may be needed at least for inter-DU case.
And we propose:
Proposal 1: target DU prepares the cell-group-level target cell configuration and sends to the CU via a container including cellGroupConfig IE.
Proposal 2: measurement configuration may need to be included in the configuration of a LTM candidate cell, and it should be prepared by CU. 
Proposal 3: RAN2 to agree to use Model 1: One RRCReconfiguration message or  RRCReconfiguration IE for each candidate target configuration. 
Proposal 4: a separate reference configuration is provided by network as the reference configuration of LTM candidate cells.
Proposal 5: network can provide the firstActiveUplinkBWP-Id and firstActiveDownlinkBWP-Id in the pre-configuration of the candidate cell for the UE to determine the BWPs to be used upon LTM.
Proposal 6: if the firstActiveUplinkBWP-Id or firstActiveDownlinkBWP-Id is absent, the UE follow legacy procedure to determine the BWPs to be used upon LTM.



	
	
	



