3GPP TSG-RAN WG2 Meeting #123bis	R2-2310338
Xiamen, China, 9 – 13 October 2023	


Agenda item:	7.4.2.2
Source:	Apple
Title:	On closing L2 centric open issues in LTM
WID/SID:	NR_redcap_enh-Core
Document for:	Discussion / Decision

Introduction
Based on the progress in RAN2-123 and in the post email discussion, the following open issues were considered to be resolved in the coming RAN2-123bis meeting. In this paper, we try to propose solution directions to the highlighted one, which are heavily directed by simplicity, considering that we do not have a lot of time before Release 18 timeline closes.
	L1/L2 based inter-cell mobility 
· RAN2 assumes for RACH-less LTM, the UE determines successful reception of its first UL data based on receiving a PDCCH addressing the UE’s C-RNTI in the target cell scheduling a new transmission after the first UL data, FFS if specified contents should be transmitted with this transmission, e.g. as LTE MAC CE ().
· FFS if UE transmits the preamble without the power ramping upon reception of PDCCH order with retransmission indication if preamble transmission encounter the LBT failure.
· Security concerns for LTM when using L1/L2 signalling in L1 measurement report or LTM trigger command.
· FFS further optimization if configured grant can be used for RACH-less LTM
· For RRC reconfiguration with usage of reference configuration
· FFS if more than RLC PDCP should be kept and how much of “replacing” need to be specified
· FFS how to make sure the procedures work in case the LTM candidate configuration is a complete configuration.
· Details of stage-3 RRC issues
· How to apply candidate delta configuration on top of reference configuration (new procedure or reuse delta configuration, Need Code meaning updates)
· Whether to reuse reconfigurationWithSync
· How to describe the sending of RRCReconfigurationComplete
· RRC configurations for L1 measurement and reporting, TCI state, and TA management, following RAN1 RRC parameter list
· Other RRC configuration details (e.g., early TA acquisition, BWP info, etc.)
· Details of MAC CEs for LTM command 
· MAC CE format
· CFRA related info
· TCI state for SCells
· FFS whether introduce a new filed in LTM cell switch command MAC CE for the case that target cell has same TA value as the source cell
· FFS how to indicate UE to keep/release the LTM configurations when L3 handover occurs
· FFS how to handle RLC and PDCP entities when LTM occurs for intra/inter-DU LTM




Discussion
Issues and views
Considering that we have “many” issues (of which we consider to be resolved in a trivial fashion), we believe it is simpler to tabulate them and provide reasoning/proposals in that same table itself. The below table reflects our intent.
	Issue
	Proposal
	Reasoning

	RACH-less LTM completion.
	No need of a new LTE style MAC CE for RACH-less LTM completion.
	Concludes with a successful reception of its first UL data based on receiving a PDCCH addressing the UE’s C-RNTI in the target cell scheduling a new transmission after the first UL data. No further enhancement is needed.
In LTE UL HARQ is synchronous, and the UE will perform UL HARQ retransmission without receiving feedback in PHICH. Also PHICH may be not so reliable for the RACH-less procedure, so explicit MAC CE is more reliable the RACH-less handover needed a MAC CE confirmation as the PHICH.
NR does NOT have this issue.


	FFS if UE transmits the preamble without the power ramping upon reception of PDCCH order with retransmission indication if preamble transmission encounter the LBT failure
	Follow the RAN1 guidance.
	We follow the RAN1 LS [1]: 
R2-2309426 LS from RAN1 states the below
For the power control of PDCCH-ordered CFRA in LTM,
• When a UE receives a PDCCH order indicating a re-transmission of PRACH with the same associated SSB and same candidate cell as the previous PRACH, the counter is increased by 1.


	FFS further optimization if configured grant can be used for RACH-less LTM

	No further than what was agreed in RAN2-123
	Based on the RAN2-123 agreement, the UE will be configured in RRC on the CG-beam association and down-selection. After LTM switch, the NW can “release” the CG resource.

	For RRC reconfiguration with usage of reference configuration
FFS if more than RLC PDCP should be kept and how much of “replacing” need to be specified

	Handling should be similar to NR reconfigurationWithSync. Just that the UE would use the reference configuration “as” the current configuration before processing the candidate configuration. 
	We do not want to complicate this procedure. 
UE follows reconfigwithsync procedure, just that the delta would be based on ref config. 

	Details of MAC CEs for LTM command 
FFS whether introduce a new field in LTM cell switch command MAC CE for the case that target cell has same TA value as the source cell

	LTM cell switch MAC CE to have option 1: A 1-bit for “use serving cell TA” 
Or
Option 2: use a code-point of existing TA (for eg 0xFFF), that is valid when the UE has NOT performed early TA acquisition on the target cell.
	RACH-less in LTE and NTN are different from LTM:
LTE and NTN use RRC msg for RACH-less handover, while LTM uses MAC CE. And LTM has the pre-TA acquisition.
For LTM, the MAC CE carries the TA value which the UE needs to apply for the target DL ref sig timing.  To us, the case of “use serving cell TA” is practical in CA swap or in small cells, where there is no need for the early TA acquisition from the UE. 
If the UE already performed early TA acquisition, then there is no practical use-case for “use source TA”, as the TA MAC CE can convey the TA adjustment the UE needs to do.
Based on the above, we think that there are some choices:
· We can reserve 1-bit for “use serving cell TA” or use a code-point of existing TA (for eg 0xFFF), that is valid when the UE has NOT performed early TA acquisition. 

	FFS how to indicate UE to keep/release the LTM configurations when L3 handover occurs
	UE releases LTM configuration (including the reference config)
	With L3 handover, PCell gets changed, and there is no point in keeping the LTM configuration, atleast for Release-18.

	FFS how to handle RLC and PDCP entities when LTM occurs for intra/inter-DU LTM
	Similar RLC handling procedure from reconfigurationWithSync is used in case where RLC needs to be reset from LTM cell switch. MAC is always reset.
	We already agreed on cell grouping and so the UE knows if RLC needs to be reset or not. MAC is always reset.
With inter-DU, the legacy RLC reset procedure is re-used for LTM cell switch. This should work and any optimizations can be deferred to next release.






Conclusions
Proposal 1: No need of a new LTE style MAC CE for RACH-less LTM completion
Proposal 2: No further optimizations for using CG in RACH-less LTM switch, than what was agreed in RAN2-123
Proposal 3: For RRC reconfiguration with usage of reference configuration, handling at the UE should be similar to the one that is done for NR reconfigurationWithSync. Just that the UE would use the reference configuration “as” the current configuration before processing the candidate configuration.
Proposal 4: For the usecase of NW asking the UE to use the serving cell TA for the target cell, the LTM cell switch MAC CE to have the below options, BUT it would applicable only when the UE has NOT performed early TA acquisition on the target cell
option 1: A 1-bit for “use serving cell TA” 
Or
Option 2: use a code-point of existing TA (for eg 0xFFF).
Proposal 5: UE releases LTM configuration (including the reference config), whenever there is a L3 handover.
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