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1. [bookmark: _Ref165266342]Introduction
As RAN1 leads the discussion on the further enhancement on MIMO, an LS was sent to RAN4 for seeking the feedbacks on the timing assumption for the inter-cell DL measurement.
In this paper, we provide the views on the potential RAN4 impacts due to supporting non-serving cell for the multi-beam measurement and report and propose the tentative answers to the RAN1 LS questions.
2. Discussions
Observations on RAN1 agreeements

	Agreement
On Rel.17 multi beam measurement/reporting enhancements for L1/L2-centric inter-cell mobility and inter-cell mTRP:
· Rel.15 L1-RSRP is used as reporting quantity for measurement and reporting of non-serving-cell(s)
· Support SSB as a measurement RS for L1/L2-centric inter-cell mobility and inter-cell mTRP, and Rel.15 SS-RSRP calculated from SSB of non-serving cell(s)
· FFS: Whether the measurement for SS-RSRP is limited within SMTC
· FFS: Detailed reporting method, e.g. via including existing L1-RSRP report, UE-initiated report etc.
· FFS: Whether or not to support CSI-RS (for e.g. mobility and/or tracking) of non-serving cell(s) as a measurement RS for L1/L2-centric inter-cell mobility and inter-cell mTRP. If the support of CSI-RS (for e.g. mobility and/or tracking) of non-serving cell(s) as a measurement RS for L1/L2-centric inter-cell mobility and inter-cell mTRP is confirmed, Rel.15 CSI-RSRP is also supported  
· Whether the support applies to CSI-RS with or without QCL source, or both
· FFS: The number of non-serving cell(s) for measurement/reporting 
· FFS: time behavior of the reporting, i.e. periodic, semi-persistent, aperiodic, or UE-initiated
· FFS: If other reporting quantities are supported, e.g. L3-RSRP, hybrid L1/L3-RSRP
· FFS: Dynamic activation/deactivation/selection of the beam measurement on the RS(s) associated with non-serving cell(s) via MAC CE
· FFS: Timing assumption (e.g. time of arrival and time of the measurement) for measurement of non-serving cell RS measurement

Agreement
On Rel.17 multi-beam measurement/reporting enhancements for L1/L2-centric inter-cell mobility and inter-cell mTRP, 
· In one reporting instance, depending on NW configuration, beam(s) associated with a non-serving cell can be mixed with that associated with serving-cell 
· FFS: whether this applies to periodic, semi-persistent, and/or aperiodic
· FFS: How to report the K beams and corresponding qualities if the Tx power among the non-serving cell and with serving-cell is not the same
· Note: The supported numbers of non-serving cells (in terms of measurement/reporting) have not yet been decided. The above description doesn’t imply only one non-serving cell is allowed to be configured for measurement. Nor does this imply that only one non-serving cell is allowed in one reporting instance.



According to the agreements shared in the incoming LS[1], one of the feMIMO WI objectives is how to enable the measurement on the resources of non-serving cells for the evaluation during the L1/L2 based inter-cell mobility. And the measurement on non-serving cells can also be utilized for realizing the inter-cell mTRP. For now, SSB based intra-frequency measurement is agreed mechanism. Another key agreement in our observation is that R15 L1-RSRP is also agreed as a reporting quantity. This implies the additional resources from non-serving cells would be treated as L1 level measurement resources to be handled in the existing beam management framework. Therefore preferably the measurement latency shall be minimized and the flexibility in the reporting mechanism shall be ensured as well.
Observation1: L1/L2 based inter-cell mobility will involve measuring the SSB resources of the non-serving cells in the L1 beam measurement framework to ensure lower measurement and reporting latency.
Answers to RAN1 LS questions
	Question 1: In the context of L1/L2-centric inter-cell mobility, what are the implication(s)/benefit(s), if any, (from RAN4 perspective) of limiting the measurement for L1-RSRP on measurement RS of a non-serving cell within the SMTC window(s) (only applicable to SSB) for the above agreed L1-RSRP reporting? Conversely, what are the implication(s)/benefit(s), if any, of not limiting the measurement for L1-RSRP to be carried out within the SMTC window(s)?
Question 2: In the context of L1/L2-centric inter-cell mobility, for measurement on measurement RS of a non-serving cell, with the above agreed L1-RSRP reporting, if the receive timing of the measurement RS from the non-serving cell can be different from the receive timing of the signals from the serving cell, what are the implication(s)/benefit(s), if any, from RAN4 perspective?


To answer Question1, consider the RAN1 agreement that “Only intra-frequency measurement has been agreed and inter-frequency measurement is still TBD”, it is thus not necessary, at least for the intra-frequency non-serving cell resources, to impose the restriction of SMTC window which was introduced for L3 measurement. 
In the principle as reflected in our observation1, if neighbor cell limits the candidate SSB resources within the SMTC window, then the measurement delay will have to be extended on the time scale based on the SMTC periodicity and the existing SMTC window will be shared for both L1 and L3 measurements. As such, we think it reasonable not to confine the measurement resources within the SMTC window for the intra-frequency measurement resources which donot require a gap to measure. 
It is however, still worth indicating to RAN1 that some kind of measurement window shall be considered if the inter- frequency resources of the non-serving cells would require an measurement gap. Such a measurement window may be chosen to be the same as the SMTC window or a different one which is up to RAN1/RAN2 design. From RAN4’s perspective, the pricinple is to ensure the target resources can be fully covered by a gap.
Proposal1: Indicate in the reply LS to RAN1 that for non-serving cell resources that donot require a measurement gap to measure, it is not necessary to limit the measurement resources within a SMTC window. 
Proposal1.1: Indicate in the reply LS if the non-serving cell resources would require a measurement gap to be measured, a measurement window would be needed to confine the resources within a gap.
Further note that in the R17 RAN4 WI on the measurement gap enhancement, the objective of NCSG could be leveraged for supporting gapless inter-frequency measurements. If supported, it is possible to render RAN1 more flexibility to choose the type of measured resources for the inter-cell mobility. Therefore, we would also propose,
Proposal1.2: RAN4 to discuss if it is helpful to indicate to RAN1 there are possible solutons to support gapless inter-frequency measurements.
For Question2, our interpretation is that RAN1 seeks RAN4’s inputs on the choice of RS and implications on measuring the RS of the non-serving cell which can have different cell timing from the serving cell. 
It is expected that in the mobility condition, receive timing for serving cell v.s. non-serving cells could be subject to larger timing offset. As SSB is the agreed resource, a searcher can be programmed with an alternative timing for measuring the target neighbor cell resource although, it would be good to confirm with RAN1 the assumption that the measurement timing is extracted based on the detected non-serving cell in the L3 procedure via SSB based search for example.
Alternative reference signal could be CSI-RS for mobility which is still under the discussion by RAN1. Note R16 WI CSI-RS for L3 has been assuming the employment of single FFT. In consequence, UE assumes the same timing as the serving cell DL for measuring the non-serving cell CSI-RS resource which limits the applicability of the requirements when cell timing offset is large. 
In view of above reasoning, we propose,
Proposal2: SSB resource can be supported for measuring the non-serving cell with the different receive timing from the serving cell.
Proposal2.1: RAN4 to discuss whether to clarify with RAN1 how to derive the measurement timing for non-serving cell, for example, based on the L3 cell detection(SSB based search).
Proposal2.2: RAN4 to discuss if the limitation of measuring CSI-RS of the non-serving cell shall be conveyed to RAN1.
2. Conclusion
In this document, we provided our interpratations on the RAN1 agreements and views on the questions raised in the LS R1-2104142 [1].
Observation1: L1/L2 based inter-cell mobility will involve measuring the SSB resources of the non-serving cells in the L1 beam measurement framework to ensure lower measurement and reporting latency.
Proposal1: Indicate in the reply LS to RAN1 that for non-serving cell resources that donot require a measurement gap to measure, it is not necessary to limit the measurement resources within a SMTC window. 
Proposal1.1: Indicate in the reply LS if the non-serving cell resources would require a measurement gap to be measured, a measurement window would be needed to confine the resources within a gap.
Proposal1.2: RAN4 to discuss if it is helpful to indicate to RAN1 there are possible solutons to support gapless inter-frequency measurements.
Proposal2: SSB resource can be supported for measuring the non-serving cell with the different receive timing from the serving cell.
Proposal2.1: RAN4 to discuss whether to clarify with RAN1 how to derive the measurement timing for non-serving cell, for example, based on the L3 cell detection(SSB based search).
Proposal2.2: RAN4 to discuss if the limitation of measuring CSI-RS of the non-serving cell shall be conveyed to RAN1.
3. References
[bookmark: _Hlk25318115][1] R1-2104142 (R4-2107614), LS on Timing Assumption for Inter-Cell DL Measurement, RAN1
[2] R1-2102248(R4-2104455), LS on TCI State Update for L1/L2-Centric Inter-Cell Mobility
[2] RP-193133, WID proposal for Rel.17 enhancements on MIMO for NR



	5/23	

