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In this contribution, we provide our views on L1 measurement (L1-RSRP) requirements for the LTM. 
Discussion
[bookmark: _Toc5952573]LTM measurement requirements
Measurement period requirements
FR2 intra-frequency requirements 
In the last meeting following agreement is reached.
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.

We would like to reiterate the discussion we mentioned in our last meeting paper below. Based on the previous meeting agreement, L1-RSRP measurement period for FR2 is given by 3*M*P*N*TSSB. If we consider M is 1 and N is 8, then measurement period is 24*P*TSSB. If we consider legacy sharing factor of P=3 for L1-RSRP and P=1.5 for L3-RSRP, then measurement period is 72*TSSB. Even with last meeting agreement of prioritising cell whose TCI state was activated, even for TSSB of 5ms, measurement period will not be less than 160ms (e.g., 72*5ms is 360ms). 
If we assume equal sharing between L3 and L1 after TCI state is activated, then P will be 2. That means measurement period is 48*TSSB. Even for TSSB of 5ms, measurement period will not be less than 160ms (e.g., 48*5ms is 240ms).
If we skip/suspend L3 measurements after TCI state activation and till cell switch command, and perform only L1 measurements, then P can be 1. In this case measurement period will become, 24*TSSB. In this case, to achieve less than 160ms measurement period, TSSB should be 5ms. 
If we configure only one neighbour cell or 1 LTM candidate cell, then L1-RSRP measurement period will be 16*TSSB. To achieve 160ms measurement period, TSSB should be 10ms. Other method to achieve less than 160ms measurement period is reducing the N after TCI state is activated. 
Based on the above analysis, LTM L1-RSRP measurement period of less than 160ms, can be achieved under following conditions for FR2.
· LTM candidate cells configured is 1
· 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)

Proposal 1:  In FR2, L1-RSRP measurement period of less than 160ms is only possible under one of the following conditions. 
a. L3 measurements are suspended after TCI state activation
b. 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)
If L3 measurements are not suspended, or N is not reduced, then less than 160ms L1-RSRP measurement period is not possible in FR2 in any scenario. Unless some other method is agreed, it means that UE always needs, fine time tracking for FR2. Unless such method of removing fine time, tracking is agreed, activating TCI states before cell switch command do not have any benefits from the interruption reduction point of view. We understand that pre-TCI state activation comes with the cost at UE and NW side. If the desired output is not achievable, there is no benefit for NW to configure it in FR2. 
Side condition in intra-frequency L1-RSRP measurement accuracy requirements
We think LTM candidates are configured based on L3 measurements and at least for FR1, UE measures L1 and L3 at the same instance on a frequency layer. Hence, we did not see a reason why L1 and L3 side conditions should be different for same cell. 
Proposal 2:  RAN4 to consider same side condition of L3 measurement as for L1 measurements at least for FR1. 

Inter-frequency L1-RSRP measurement requirements 
Inter-frequency L1-RSRP measurement with Type 1 MG 
In previous meeting, following table is agreed for inter-frequency measurement period for FR1 and FR2.
 Issue 2-4-1-3: inter-frequency L1-RSRP measurement period with MG in FR1
Thursday ad-hoc agreement:
· Define inter-frequency L1-RSRP measurement period with MG in FR1 as:
	Condition
	T L1-RSRP_SSB_measurement_period_inter

	No DRX
	Max(Treport, Ceil(M * Kgap)  Max(MGRP, SSB period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(Treport, Ceil(M  1.5 * Kgap)  Max(MGRP, SSB period, DRX cycle))  CSSFinter

	DRX cycle > 320ms
	Ceil(M * Kgap)  DRX cycle  CSSFinter

	The definition of Kgap is the same as L3 measurement which is a scaling factor for a SSB frequency layer to be measured within an associated measurement gap pattern.
M = [1 or 2] when timeRestrictionForChannelMeasurement is configured. Otherwise M = [3 or 4].



Issue 2-4-1-4: inter-frequency L1-RSRP measurement period with MG in FR2
Thursday ad-hoc agreement:
· Define inter-frequency L1-RSRP measurement period with MG in FR2 as:
	Condition
	T L1-RSRP_SSB_measurement_period_inter

	No DRX
	Max(Treport, Ceil(Kgap  M*N)  Max(MGRP, SSB period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(Treport, Ceil(1.5 * Kgap  M*N)  Max(MGRP, SSB period, DRX cycle))  CSSFinter

	DRX cycle > 320ms
	Ceil(Kgap  M*N)  DRX cycle  CSSFinter

	The definition of Kgap is the same as L3 measurement which is a scaling factor for a SSB frequency layer to be measured within an associated measurement gap pattern.
M = [1 or 2] when timeRestrictionForChannelMeasurement is configured. Otherwise M = [3 or 4].




We think following options may be good balance between performance of the feature and UE complexity. 
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Based on the above option, 
For the cells whose TCI states are activated, M is 1 as in legacy we do not assume AGC sample if the measurement period is less than 160ms;
Otherwise, 
· M is 2 if the L1-RSRP measurement period is larger than 160ms
· M is 1 if the L1-RSRP measurement period is less than 160ms 

Proposal 3:  For inter-frequency measurement requirements, M is 1 if the L1-RSRP periodicity is lesser than or equal to 160ms. If not M=2


Summary and Conclusion
In this contribution we have analysed RAN4 aspects for L1/L2 based inter-cell mobility and made following proposals. 
Proposal 1:  In FR2, L1-RSRP measurement period of less than 160ms is only possible under one of the following conditions. 
a. L3 measurements are suspended after TCI state activation
b. 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)
Proposal 2:  RAN4 to consider same side condition of L3 measurement as for L1 measurements at least for FR1. 
Proposal 3:  For inter-frequency measurement requirements, M is 1 if the L1-RSRP periodicity is lesser than or equal to 160ms. If not M=2 when timeRestrictionForChannelMeasurement is configured.
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