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Introduction
In RAN 94e meeting, WID on further NR mobility enhancements is agreed in [1]. For L1/L2-centric mobility, the following bullets are included.
Based on all above information, we provide our views on the potential RRM impacts from L1L2 mobility
1. To specify mechanism and procedures of L1/L2 based inter-cell mobility for mobility latency reduction:
· Configuration and maintenance for multiple candidate cells to allow fast application of configurations for candidate cells [RAN2, RAN3]
· Dynamic switch mechanism among candidate serving cells (including SpCell and SCell) for the potential applicable scenarios based on L1/L2 signalling [RAN2, RAN1]
· L1 enhancements for inter-cell beam management, including L1 measurement and reporting, and beam indication [RAN1, RAN2]
· Note 1: Early RAN2 involvement is necessary, including the possibility of further clarifying the interaction between this bullet with the previous bullet
· Timing Advance management [RAN1, RAN2]
· CU-DU interface signaling to support L1/L2 mobility, if needed [RAN3]

Note 2: FR2 specific enhancements are not precluded, if any.
Note 3: The procedure of L1/L2 based inter-cell mobility are applicable to the following scenarios:
· Standalone, CA and NR-DC case with serving cell change within one CG
· Intra-DU case and intra-CU inter-DU case (applicable for Standalone and CA: no new RAN interfaces are expected)
· Both intra-frequency and inter-frequency
· Both FR1 and FR2
· Source and target cells may be synchronized or non-synchronized
…
5. To specify RRM core requirements for the following, as necessary [RAN4]:
· L1/L2-based inter-cell mobility


Discussion 
In R17, inter-cell beam management is already supported based on R17 unified TCI framework, and inter-cell M-TRP transmission is supported based on R15/16 TCI framework. The main differences between R17 inter-cell operation and R18 L1/L2 mobility are summarized in table 1.
	
	Serving cell is changed?
	Applicable to PCC/PSCC /SCC?
	Inter-frequency operation?
	BWP change?
	Sync assumption between source and target?
	FR1 and/or FR2?

	R17 Inter-cell 
	No
	PCC, PSCC, SCC
	No
	Same BWP for SC and CDP
	Sync case only
	Mainly FR2 but also applicable to FR1

	R18 L1L2 mobility
	Yes, but only within one CG
	PCC, PSCC, SCC
	Yes
	Could be different BWPs between source cell and target cell
	Both sync and async cases
	Both FR1 and FR2, while FR2 specific enhancements are not precluded


Table 1  Comparison between R17 inter-cell operation supported by FeMIMO features and R18 L1/L2 mobility
[bookmark: _Hlk109725055]Note that ‘CDP’ is the cell with different PCI from serving cell defined in R17. In R18, the target cell of L1/L2 mobility can be either R17 CDP or not. Therefore, RAN4 would need to consider the potential extension of R17 inter-cell L1 measurements and R17 inter-cell TCI switching to support R18.
Moreover, for inter-frequency mentioned in the WID, in our understanding it would refer to the case of inter-cell operations, while source cell and target cell has different SSB frequency. Note that in RRM spec i.e. TS 38.133, the definition of intra-frequency/inter-frequency is clear for L3 measurements, and consequently the L3-measurement based handover. However, the definition of intra-frequency/inter-frequency is still not clear for L1/L2-centric inter-cell operation in R17. RAN4 RRM would be responsible for the clarification of ‘intra-frequency/inter-frequency’ in the WID, i.e. responsible for providing the definition of ‘intra-frequency/inter-frequency’ in L1/L2-centric operation.
Additionally, RAN4 has specified conditions of requirements applicability for ICBM in R17. However, such requirement applicability should not be the same as the definition of intra-frequency. For example, one of the conditions is that the Rx timing difference is less than CP, but this may not be always true for the intra-frequency measurements. On the other hand, for L1/L2 mobility, UE would need to measure more than one candidate cells, in which the timing difference can be larger than CP.
Based on above, we have the following observation.
Observation 1  From RRM perspective, to specify requirements to support R18 L1/L2 mobility, RAN4 would need consider the following extensions to R17 inter-cell L1 measurements and R17 inter-cell TCI switching
· Serving cell is changed, while
· BWP of target cell can be either same (i.e. target cell is R17 CDP) or different from source cell.
· The SSB frequency of source cell and target cell can be either same or different
· The inter-cell operation can be applicable to both sync case and the async case between source cell and target cell.
· For those UEs with higher capability, further discuss whether to support L1 measurements on more than 1 candidate cells per SSB frequency layer, whose timing difference can be larger than CP per frequency layer.
Observation 2  RAN4 would be responsible for providing the definition of ‘intra-frequency/inter-frequency’ in L1/L2 centric inter-cell operation, which is mentioned in the WID.
For the ‘inter-frequency’ L1/L2 mobility, it is still not clear from the WID whether ‘inter-frequency’ L1 measurements need to be specified to support this. There could be two possible options of mechanisms that could be supported by RAN1/RAN2 in R18:
· Option 1:  Support L1 measurements that performed outside the active BWP(s) of the serving cell(s). If the RSs of another cell used for L1 measurements are outside the current active BWP(s) of the serving cell(s), they should be performed within gaps.
· Option 2: L1 measurements are only performed within active BWPs. The ‘candidate SCell(s)’ can be configured to UE firstly, covering the RSs for L1 measurements.
The RRM spec impact of these 2 options could be different. Since R18 inter-cell operation can be viewed as extension of R17, RAN4 could start the discussion between option 1 and option 2 early, and provide feedback to RAN1/2/3 via LS.
[bookmark: _GoBack]Moreover, in R17, the requirements of L1 measurement is specified only for the case when RTD < CP for each frequency layer. However, whether the case when RTD > CP per frequency layer is supported in R18 also needs to be further discussed in RAN4, and potential UE capability can be introduced.
Proposal 1  RAN4 to start the discussion of RRM impacts of L1/L2 mobility early in R18, at least focus on the following
· Define/Clarify the ‘intra-frequency/inter-frequency’ of inter-cell operation mentioned in the WID.
· Further discuss the necessity, feasibility, and pros/cons for introducing ‘inter-frequency’ L1 measurements to support R18 L1/L2 mobility. 
· Further discuss the case when Rx timing difference between different candidate cells on the same frequency layer is larger than CP, is supported by UEs with higher capability in R18 or not.

Conclusion
Based on above analysis, we have following observations and proposals.
Observation 1  From RRM perspective, to specify requirements to support R18 L1/L2 mobility, RAN4 would need consider the following extensions to R17 inter-cell L1 measurements and R17 inter-cell TCI switching
· Serving cell is changed, while
· BWP of target cell can be either same (i.e. target cell is R17 CDP) or different from source cell.
· The SSB frequency of source cell and target cell can be either same or different
· The inter-cell operation can be applicable to both sync case and the async case between source cell and target cell.
· For those UEs with higher capability, further discuss whether to support L1 measurements on more than 1 candidate cells per SSB frequency layer, whose timing difference can be larger than CP per frequency layer.
Observation 2  RAN4 would be responsible for providing the definition of ‘intra-frequency/inter-frequency’ in L1/L2 centric inter-cell operation, which is mentioned in the WID.
Proposal 1  RAN4 to start the discussion of RRM impacts of L1/L2 mobility early in R18, at least focus on the following
· Define/Clarify the ‘intra-frequency/inter-frequency’ of inter-cell operation mentioned in the WID.
· Further discuss the necessity, feasibility, and pros/cons for introducing ‘inter-frequency’ L1 measurements to support R18 L1/L2 mobility. 
· Further discuss the case when Rx timing difference between different candidate cells on the same frequency layer is larger than CP, is supported by UEs with higher capability in R18 or not.
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