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1 	Introduction
RAN4#109 reached a number of agreements on L1-RSRP measurement requirements [1] and there are still some leftovers. In this contribution, we will provide our views on the remaining issues.
2 Discussion
2.1.1 Measurement restriction and Scheduling restriction
Last meeting, RAN4 reached some conclusions on measurement restriction and scheduling restriction for intra-frequency L1-RSRP measurement and approved the big CR. We found some mismatching parts and would like to raise them up for further discussion.

Last meeting, RAN4 agreed that for UE incapable of RTD>CP, measurement restriction and scheduling restriction follow R17 ICBM. In R17 ICBM, for FR2, when defining L1-RSRP measurement delay, sharing factor between serving cell and non-serving cell was introduced if the SSB symbols of serving cell and non-serving cell are the same or adjacent. Due to some Rx beam switching time is needed in FR2, when SSB symbols of serving cell and non-serving cell are adjacent, UE can only measure one of the cells. In our understanding, this logic is applicable not only to measurement delay but also measurement restriction and scheduling restriction. However, as summarized below, except when the victim is SSB for RLM or BFD and aggressor is L1-RSRP measurement on non-serving cell, measurement restriction and scheduling restriction on the adjacent OFDM symbol is missing.

	Scheduling restriction (R17 ICBM)

	Clause
	Status
	Next step

	9.13.6.3
In FR2

	same OFDM symbol as SSB
	To revise




	Measurement restriction (R17 ICBM)

	Aggressor
	Victim
	Clause
	Status
	Next step

	L1-RSRP measurement on non-serving cell
	CSI-RS based L1-RSRP measurement
	9.5.5.2
	same OFDM symbol as SSB
	To revise

	
	SSB based RLM
	8.1.2.3
In FR2

	same or adjacent OFDM symbol as SSB
	NA

	
	CSI-RS based RLM
	8.1.3.3
FR2

	same OFDM symbol as SSB
	To revise

	
	SSB based BFD
	8.5.2.3
In FR2
	same or adjacent OFDM symbol as SSB
	NA

	
	CSI-RS based BFD
	8.5.3.3
FR2
	same OFDM symbol as SSB
	To revise

	
	SSB based CBD
	8.5.5.3
FR2
	same OFDM symbol as SSB
	To revise

	
	CSI-RS based CBD
	8.5.6.3
FR2
	same OFDM symbol as SSB
	To revise

	
	SSB based TRP specific BFD
	8.18.2.3
FR2
	same OFDM symbol as SSB
	To revise

	
	SSB based TRP specific CBD
	8.18.5.3
FR2
	same OFDM symbol as SSB
	To revise

	
	CSI-RS based TRP specific BFD
	8.18.3.3
	same OFDM symbol as SSB
	To revise

	
	CSI-RS based TRP specific CBD
	8.18.6.3
	same OFDM symbol as SSB
	To revise

	
	L1-SINR
	9.8.5
missing
	
	To revise

	SSB or CSI-RS for RLM, BFD, CBD and etc.
	L1-RSRP measurement on non-serving cell
	9.13.5.1
FR2
	same OFDM symbol as SSB
	To revise



The above yellow highlighted parts should be revised.

When it comes to intra-frequency L1-RSRP measurement on neighbor cell in LTM, the scheduling and measurement restriction follow the following rule.
· For UE capable of RTD>CP
· Scheduling restriction is extended by one more symbol before and after SSB symbols.
· Measurement restriction should be allowed on the SSB symbols and one more symbol before/after SSB symbols.
· For UE incapable of RTD>CP
· Follow R17 ICBM

After checking the current spec, as summarized, the below yellow highlighted parts should be revised. In addition, if RTD<CP, there is no ambiguity when we refer to same or adjacent symbol as SSB. As shown in Fig.1, if to measure sym#5 of Cell#2, for Cell #3, measurement restriction is needed on sym#5 (same symbol) and sym#4 (adjacent symbol). But if RTD>CP, especially in FR1 (deriveSSB-IndexFromCell may be disabled), the term “same or adjacent symbol as SSB” is not accurate anymore. As shown in Fig.1, if to measure sym#5 of Cell#2, for Cell #1, measurement restriction is needed on sym#3 (either the same or adjacent symbol) and sym#4. We think it is more accurate to allow measurement and scheduling restriction on symbols overlapping with the SSB symbols to measure.
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Fig. 1

	Scheduling restriction (R18 LTM)

	
	Status
	Next step

	RTD>CP
	9.14.7
extended by one more symbol before and after SSB symbols
	NA

	RTD<CP
	9.14.7
Only on SSB symbols
	To revise




	Measurement restriction (R18 LTM)

	Aggressor
	Victim
	
	Status
	Next step

	SSB based L1-RSRP measurement on intra-f neighbor cell
	CSI-RS based L1-RSRP measurement
	9.5.5.2
	missing
	To revise

	
	SSB based RLM
	8.1.2.3
In FR2
RTD>CP
RTD<CP
	same or adjacent OFDM symbol as SSB
	

	
	CSI-RS based RLM
	8.1.3.3
In both FR1 and FR2
RTD>CP
RTD<CP
	same or adjacent OFDM symbol as SSB
	

	
	SSB based BFD
	8.5.2.3
In FR2
RTD>CP
RTD<CP
	same or adjacent OFDM symbol as SSB
	

	
	CSI-RS based BFD
	8.5.3.3
In both FR1 and FR2
RTD>CP
RTD<CP
	same or adjacent OFDM symbol as SSB
	

	
	SSB based CBD
	8.5.5.3
In FR2
RTD>CP
RTD<CP
	same or adjacent OFDM symbol as SSB
	

	
	CSI-RS based CBD
	8.5.6.3
In both FR1 and FR2
RTD>CP
RTD<CP
	same or adjacent OFDM symbol as SSB
	

	
	SSB based TRP specific BFD
	8.18.2.3
In FR2
RTD>CP
RTD<CP
	same or adjacent OFDM symbol as SSB
	

	
	SSB based TRP specific CBD
	8.18.5.3
In FR2
RTD>CP
RTD<CP
	same or adjacent OFDM symbol as SSB
	

	
	CSI-RS based TRP specific BFD
	8.18.3.3

	missing
	To revise

	
	CSI-RS based TRP specific CBD
	8.18.6.3
	missing
	To revise

	
	L1-SINR
	9.8.5
In FR2
RTD>CP
RTD<CP
	[bookmark: _Hlk157782792]same or adjacent OFDM symbol as SSB
	

	SSB or CSI-RS for RLM, BFD, CBD and etc.
	Intra-f L1-RSRP measurement on neighbor cell
	9.14.6.1
FR2
	same or adjacent OFDM symbol as SSB
	



Proposal 1: Align in spec that measurement restriction and scheduling restriction are allowed on adjacent symbol(s) in FR2 even if UE incapable of RTD<CP.
Proposal 2: To avoid misunderstanding, use the wording “measurement and scheduling restriction on symbols overlapping with the SSB symbols to measure” instead of “measurement and scheduling restriction on the same or adjacent OFDM symbol as SSB”.
The corresponding CR is submitted in R4-2401909.
2.1.2 Others
[bookmark: _Hlk146613989]
	Issue 2-6-1: L1 report for unmeasured candidate cells 
< Way Forward>: Further discuss the following proposal in maintenance part
· Proposal 1 (QC): 
· [bookmark: _Hlk157611549]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.
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.



In previous meetings, RAN4 agreed that NW can configure more cells which exceeds UE capability (# of cells/SSBs UE supported per frequency layer) and UE may not perform L1-RSRP measurement on all the cells. In addition, in FR2, when TCI state(s) of some neighbor cell(s) are in the active TCI state list, UE may not perform L1-RSRP measurement on neighbor cell(s) of which TCI states are not in the active TCI state list. So, we need to discuss what value to report for unmeasured candidate cells. In table 10.1.6.1-1, there are many invalid codepoints for L1-RSRP measurement report. We think it is reasonable to report invalid codepoints in table 10.1.6.1-1 for unmeasured candidate cells. We don’t think it is necessary to mandatory UE to report some invalid codepoint. 
Proposal 3: In L1-RSRP measurement report, for unmeasured candidate cells, UE reports measured quantity value corresponding to any of the invalid codepoints in Table 10.1.6.1-1.
In the past few meetings, some company proposed to ask UE to perform L1-RSRP measurements only when the UE is in active data transmission, for example when the UE is in Active time or when the Inactivity timer is running in the UE. When the Inactivity timer is not running in the UE (or UE is not in active time) the UE is not required to perform LTM measurements and/or reporting. We understand the motivation behind, but not fully agree on that. Mobility occurs no matter there is traffic or not. As traffic arrives kind of in random, if UE only performs L1-RSRP measurement only when UE is in active data transmission, the measurement may not meet the needs of mobility.

Proposal 4: UE can perform L1-RSRP measurement no matter inactivity timer is running or not.

	Issue 2-1-3: known cell condition for L1-RSRP measurement
Ad hoc Agreement
< Agreement>
· Add the time constraint “The UE has performed L3 measurement on the target cell during the last [X] seconds” in known cell condition for L1-RSRP measurement.



Last meeting, Ran4 agreed to add the time constraint as above in known cell condition for L1-RSRP measurement. The value of “X” remains open. We suggest to use the widely used value since LTE, i.e., 5s.
Proposal 5: For L1-RSRP measurement, a cell is considered as known only when UE has performed L3 measurement on the target cell during the last 5 seconds.
3 Summary
In this paper, we provide some views on L1 measurement in LTM. We have the following proposals.
Proposal 1: Align in spec that measurement restriction and scheduling restriction are allowed on adjacent symbol(s) in FR2 even if UE incapable of RTD<CP.
Proposal 2: To avoid misunderstanding, use the wording “measurement and scheduling restriction on symbols overlapping with the SSB symbols to measure” instead of “measurement and scheduling restriction on the same or adjacent OFDM symbol as SSB”.
Proposal 3: In L1-RSRP measurement report, for unmeasured candidate cells, UE reports measured quantity value corresponding to any of the invalid codepoints in Table 10.1.6.1-1.
Proposal 4: UE can perform L1-RSRP measurement no matter inactivity timer is running or not.
Proposal 5: For L1-RSRP measurement, a cell is considered as known only when UE has performed L3 measurement on the target cell during the last 5 seconds.
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