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1. Introduction
L1-RSRP measurement requirements of L1/L2 based inter-cell mobility have been discussed widely for several meetings. The latest agreement can be found in the approved WF [1]. There are still some remaining issues that need to be addressed. In this contribution, we provide further discussion on the open issues.
2. Discussion
Issue 2-3-1-1: whether to support the case that SSB periodicity of FR2 intra-frequency neighbour cell equals to SMTC periodicity in R18 LTM
Ad hoc Agreement
< Agreement>
· Scenario of SSB periodicity of FR2 intra-frequency neighbour cell equals to SMTC periodicity in R18 LTM is supported.
· Agree the following as baseline:
· [When the SSB periodicity of FR2 intra-frequency cell is fully overlapped with SMTC periodicity of inter-frequency neighbour cell, the existing sharing factor P used for L1/L3 measurements can be reused, i.e., P =3 for L1 measurement and P=1.5 for L3 measurement.]
· Further discuss whether to support the following optimization:
· In FR2, L1-RSRP measurement period of less than 160ms is only possible under following conditions. RAN4 to discuss the feasibility of it and methods to achieve 160ms L1-RSRP measurement period.
· L3 measurements are suspended after TCI state activation
· N is 1 or reduced to some other value smaller than 8 (i.e., beam sweeping or reduced after TCI state activation for certain time)
· RAN4 to find a method to achieve less than 160ms measurement period or a method to skip fine time tracking (e.g., by performing fine time tracking in parallel to UE processing). If RAN4 did not find a method to achieve less than 160ms L1-RSRP periodicity or a method to remove fine time tracking from the cell switch delay, for at least one configuration, RAN4 to send LS to RAN1 and RAN2 to convey pre-sync or pre-TCI state activation is not suitable/applicable for FR2.
In RAN4#109 it was agreed to reuse legacy P sharing factor in case of fully overlapping between L1 and L3 measurement in FR2. The approved WF encourages companies to further discussion potential optimization. Here we would like to provide some thoughts from different aspects.
1) L3 measurement de-prioritization or suspension
L3 measurement on neighbor cells is used for handover in legacy. If UE is configured with LTM, it is likely that network would trigger LTM rather than legacy handover, if possible. Therefore, it is rational to reduce L3 measurement and increase opportunities for L1 measurement. One possible solution is to deprioritize or even suspend L3 measurement when UE is likely to trigger LTM. However, L3 measurement is still essential that it cannot be completely remove. For instance, from network side network needs to down-select neighbor cells as candidate LTM cells based on L3 measurement report. From UE side, cell search has to be based on L3 measurement. One possible solution is to define some condition (e.g. target cell L1 RSRP becomes better than a configured threshold, TCI of target candidate cell has been activated, UE has received PDCCH order to trigger RACH on target cell, etc), UE can deprioritize L3 measurement (reduce P for L1) or even suspend L3 measurement.
2) Enable multi-Rx for LTM candidate cell L1 measurement 
Simultaneous multi-Rx with different beams on serving cells is supported in R18. However, it cannot cover neighbor cells. Technically, it can also be used for LTM L1 measurement.
There could be some other solutions which can reduce L1 measurement period to facilitate LTM. However, considering core part of this work item has been closed, RAN4 shall not further investigate optimization in R18. Further improvement can be considered in future release.

Issue 2-6-1: L1 report for unmeasured candidate cells 
< Way Forward>: Further discuss the following proposal in maintenance part
· Proposal 1 (QC): 
· In L1-RSRP measurement report, for unmeasured candidate cells, UE reports measured quantity value corresponding to one of the invalid codepoints in Table 10.1.6.1-1, preferably RSRP_0.
In general, we are fine with reporting invalid result in this case. However, this could also happen in legacy, but we didn’t explicitly anything in our spec. For instance, immediately after serving cell L1 measurement configuration NW triggers aperiodic report from UE. Somehow UE hasn’t got chance to perform measurement, e.g. due to L1 and L3 measurement opportunity sharing, UE may not have valid result to report. Therefore, we are not sure if it is necessary to explicitly capture this in our spec for LTM.

Issue 2-6-2: Additional conditions to perform L1 measurement for LTM
< Way Forward>: Further discuss the following proposal in maintenance part
· Proposal 1 (Nokia): 
· UE is not required to perform LTM measurements when UE is not in active data transmission.
RAN4 usually doesn’t define RRM behaviour dependent to active data. On the other hand, we do not support to define extra UE behaviour considering core part of this work item has been closed.
[bookmark: _Ref158041694]Proposal 1: considering core part of this work item has been closed, RAN4 shall not further investigate optimization for L1 measurement in R18. Further improvement can be considered in future release.

Another thing is in the agreed CR, for UE capable of RTD>CP there is a scaling factor of NLayer in FR1 measurement requirements, which is defined as:
· [NLayer = the number of intra-frequency layers configured for L1-RSRP measurement with [LTM-CSI-ResourceConfig-r18] + the number of inter-frequency layers without measurement gaps which are configured for L1-RSRP measurement with [LTM-CSI-ResourceConfig-r18]].
However, such scaling factor is missing in serving cell measurement. A simple scenario is the same SSB index is configured for L1 measurement in both serving and neighbor cells. UE measurement behavior would be the same, i.e. same scaling factor needs to be added in serving cell measurement.
[bookmark: _Ref158201674]Proposal 2: NLayer is also needed in serving cell measurement requirements for UE capable of RTD>CP in FR1.

Another missing part is the case wherein there are more than 1 cells configured with L1 measurement and no any neighbor cell’s TCI is in the active TCI list:
	-	PL1_sharing is defined as
-	When number of neighboring cells to be measured is 1
-	PL1_sharing = 2, if any symbol of the SSBs from serving cell and neighbor cell are overlapping or adjacent (in time domain)
-	PL1_sharing = 1, otherwise
-	When number of neighboring cells to be measured is more than 1
-	When TCI state of neighbor cells are not in the active TCI state list
-	PL1_sharing = 3*NNeighbor_Cell, where NNeighbor_Cell is the number of neighbor cells to measure on intra-frequency and inter-frequency without gap 
-	Otherwise
-	PL1_sharing = 3*NNeighbor_Cell_in_list, where NNeighbor_Cell_in_list  is the number of neigbour cells (including intra-frequency neighbor cells and inter-frequency without gap neighbor cells) whose TCI state(s) are in the active TCI state list.



Yellowed highlighted part should target at the case wherein there is no any neighbor cell with active TCI. We’ve proposed a CR to fix that.

3. Conclusion
In this contribution, we provide further discussion on L1-RSRP measurement requirements of L1/L2 based inter-cell mobility. After discussion, the following conclusions are provided:
Proposal 1: considering core part of this work item has been closed, RAN4 shall not further investigate optimization for L1 measurement in R18. Further improvement can be considered in future release.
Proposal 2: NLayer is also needed in serving cell measurement requirements for UE capable of RTD>CP in FR1.
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