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1 	Introduction
In this paper, our views on the remaining issues of L1-SINR RRM requirements [1] are provided. For measurement accuracy, the side condition of CMR and IMR is clarified. Regarding the repetition configuration, some unreasonable cases shall be excluded. For delay requirement, our views on P factor and N factor are also provided. Finally, the corresponding measurement restriction is also discussed. 
2 Discussion
2.1. Side condition
In last meeting, it has agreed that Es/Iot side condition of CMR for CMR+NZP-IMR scenario is different from the side condition for CMR+ZP-IMR scenario. To avoid misunderstanding, the side condition on CMR and IMR shall be explicitly specified. As following, two tables of SSB based L1-SINR are provided for reference, and noting that the clarification also shall be provided for CSI-RS based L1-RSRP.
Example Table 1 : L1-SINR absolute accuracy for CMR and NZP-IMR scenario in FR1
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	SSB Ês/Iot
	NZP-IMR Ês/Iot
	Io Note 1 range

	
	
	
	
	NR operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	TBD
	TBD
	0 
	0 
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	TBD
	TBD
	N/A
	TBD

	
	
	
	
	NR_FDD_FR1_B
	TBD
	TBD
	N/A
	TBD

	
	
	
	
	NR_TDD_FR1_C
	TBD
	TBD
	N/A
	TBD

	
	
	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	TBD
	TBD
	N/A
	TBD

	
	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	TBD
	TBD
	N/A
	TBD

	
	
	
	
	NR_FDD_FR1_G
	TBD
	TBD
	N/A
	TBD

	
	
	
	
	NR_FDD_FR1_H
	TBD
	TBD
	N/A
	TBD

	TBD
	TBD
	0 
	0 
	Note 2
	Note 2
	Note 2
	Note 2
	TBD

	Note: TBD




Example Table 2: L1-SINR absolute accuracy for CMR and ZP-IMR in FR2
	Accuracy
	
	Conditions

	Normal condition
	Extreme condition
	SSB Ês/Iot
	ZP-IMR Ês/Iot
	Io Note 2 range

	
	
	
	
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	dB
	dBm / SCSSSB Note 1
	dBm/BWChannel

	
	
	
	
	SCSSSB = 120kHz
	SCSSSB = 240kHz
	

	TBD
	TBD
	≥-3
	N/A
	TBD
	TBD

	TBD
	TBD
	≥-3
	N/A
	
	

	Note: TBD



[bookmark: P1]Proposal 1: The side condition on CMR and IMR shall be separately specified.
2.2. Repetition configuration 
In last meeting, the repetition configuration for ZP-IMR and NZP-IMR has been discussed. 
For ZP-IMR, it can observe that a CSI-IM resource set has no repetition parameter, according to clause 6.3.2 in TS 38.331 shown as below.
	CSI-IM-ResourceSet ::=              SEQUENCE {
    csi-IM-ResourceSetId                CSI-IM-ResourceSetId,
    csi-IM-Resources                    SEQUENCE (SIZE(1..maxNrofCSI-IM-ResourcesPerSet)) OF CSI-IM-ResourceId,
    ...
}


[bookmark: P2]Proposal 2: ZP-IMR is never configured as “repetition=ON” or “repetition=OFF”.

For NZP-IMR, repetition parameter is expected. In our understanding, L1-RSRP and L1-SINR should be configured with the repetition parameter, and the NZP CSI-RS without the repetition parameter will be regarded as CSI-RS for tracking or for CSI acquisition. Thus, L1-SINR measurement doesn’t apply if NZP-IMR is not configured with repetition parameter.
[bookmark: P3]Proposal 3: For L1-SINR measurement, the requirement doesn’t apply if NZP-IMR is not configured with repetition parameter. 
Based on the above discussion, we can further discuss the following cases: 
· Case 1) SSB based CMR and ZP-IMR 
· Case 2) NZP CSI-RS based CMR with “repetition = ON” and ZP-IMR.
· Case 3) NZP CSI-RS based CMR with “repetition = OFF” and ZP-IMR.
· Case 4) SSB based CMR and NZP-IMR with “repetition = ON”
· Case 5) SSB based CMR and NZP-IMR with “repetition = OFF”
· Case 6) NZP CSI-RS based CMR with “repetition = ON” and NZP-IMR with “repetition = OFF”
· Case 7) NZP CSI-RS based CMR with “repetition = ON” and NZP-IMR with “repetition = ON”
· Case 8) NZP CSI-RS based CMR with “repetition = OFF” and NZP-IMR with “repetition = OFF”
· Case 9) NZP CSI-RS based CMR with “repetition = OFF” and NZP-IMR with “repetition = ON”
In our view, case 4 & 9 are not reasonable, based on the following justification: 
· In Case 4, CMR is SSB and IMR is configured with “repetition = ON”. Per RAN 1 agreement, CMR and IMR is 1-to-1 mapped, and thus the IMR configured with “repetition=ON” needs multiple corresponding SSBs to be 1-to-1 mapped, for the sake of UE Rx beam training. However, different SSB implies different Tx beam direction, which conflicts with the assumption of “repetition=ON”, where UE assumes the same TX are applied for the CSI-RS resources. Thus, case 4 is an error configuration. 
· In case 9, CMR is configured with “repetition = OFF” while the IMR is configured with “repetition = ON”, where assuming UE performs UE RX beam training based on IMR. However, the RX beam training should be based on the desired CMR rather than IMR, and thus the motivation of case 9 is unclear.  
Therefore, the configuration of case 4 and case 9 should be excluded.
[bookmark: P4][bookmark: O9]Proposal 4: No requirement for the following cases:
· SSB based CMR and NZP-IMR configured with “repetition = ON” (case 4) 
· NZP CSI-RS based CMR configured with “repetition = OFF” and NZP-IMR configured with “repetition = ON” (case 9)
In other words, requirements can be defined for the remaining cases. The minor difference within the remaining cases are whether UE selects its best Rx beam based on CMR only, both CMR and IMR, or from the help of other reference signals. 
2.3. Delay requirement
In the last meeting, the delay requirement has been discussed and the framework is similar to L1-RSRP, based on P factor and N factor. Our views for P factor and N factor are provided as follows.
2.3.1. N factor
Firstly, according to clause 5.2.1.2 in TS 38.214, CMR and IMR have the same time domain behavior for one CSI-report, shown as follows.
	The time domain behavior of the CSI-RS resources within a CSI Resource Setting are indicated by the higher layer parameter resourceType and can be set to aperiodic, periodic, or semi-persistent. For periodic and semi-persistent CSI Resource Settings, the number of CSI-RS Resource Sets configured is limited to S=1. For periodic and semi-persistent CSI Resource Settings, the configured periodicity and slot offset is given in the numerology of its associated DL BWP, as given by BWP-id. When a UE is configured with multiple CSI-ResourceConfigs consisting the same NZP CSI-RS resource ID, the same time domain behavior shall be configured for the CSI-ResourceConfigs. When a UE is configured with multiple CSI-ResourceConfigs consisting the same CSI-IM resource ID, the same time-domain behavior shall be configured for the CSI-ResourceConfigs. All CSI Resource Settings linked to a CSI Report Setting shall have the same time domain behavior.


[bookmark: O10][bookmark: O1]Observation 1: For a L1-SINR CSI-report, CMR and IMR have same time domain behavior, i.e. they are periodic, semi-persistent periodic or aperiodic at a time point.
Therefore, for N and P factor, we do not need to consider the scenario which CMR and IMR have different time domain behavior. In addition, CMR and IMR are 1-to-1 mapping, thus CMR and IMR should share the same N factor, in order to provide the same number of resources for measurement. 
[bookmark: P6]Proposal 5: For a L1-SINR CSI-report, CMR and IMR share same N factor.
On the other hand, according to the repetition configuration discussion in section 2.2, no requirement shall be applied for the following cases.
· SSB based CMR and NZP CSI-RS based IMR with “repetition=ON”.
· NZP CSI-RS based CMR with “repetition=OFF” and NZP CSI-RS based IMR with “repetition=ON”.
With above cases removed, then the principle to decide N factor is completely determined by CMR configuration. In Table 1 , we provide our view on the remaining cases on the N factor. 
[bookmark: _Ref36896660]Table 1. N factor for different remaining cases
	Cases
	Comment on N factor

	CMR
	IMR
	

	SSB 

	ZP CSI-RS
	N=8. L1-SINR is not different than L1-RSRP on the N factor. Because UE train Rx beam based on CMR

	
	NZP CSI-RS with “repetition=OFF”
	

	NZP CSI-RS with “repetition=ON” 
	ZP CSI-RS
	N=ceil(maxNumberRxBeam / Nres_per_set) for periodic and semi-persistent CSI-RS resource; N=1 for apriodic CSI-RS resource, where Nres_per_set for CMR and IMR shall be the same due to proposal 12

	
	NZP CSI-RS with “repetition=OFF”
	

	
	NZP CSI-RS with “repetition=On”
	

	NZP CSI-RS with “repetition=OFF” 
	ZP CSI-RS
	N=1, for periodic, semi-persistent and aperiodic CSI-RS resource and the requirement is applied if CMR is given QCL relation, which is associated with NZP CSI-RS configured as “repetition=ON” or SSB.

	
	NZP CSI-RS with “repetition=OFF”
	



[bookmark: P7]Proposal 6: The N factor approach for L1-RSRP can be applied to L1-SINR, i.e., decided by CMR.
On top of the above configurations, QCL information of CSI-RS based CMR should be provided. According to Rel-15 CSI-RS based L1-RSRP requirement, the requirements apply only if the QCL information is configured for all the resources in the resource set and for each resource has QCL-TypeD with SSB or another CSI-RS in resource set configured with repetition ON. By following the same logic, for CSI-RS based CMR, the requirement applies only if its QCL is provided.
[bookmark: P5]Proposal 7: For CSI-RS based CMR scenario, the requirement applies only if the QCL information of the CSI-RS is provided. 

2.3.2. P factor
For L1-SINR delay requirement, it is a little different to L1-RSRP because there are two resources should be considered. Since CMR or IMR cannot be measured for L1-SINR if CMR or IMR is overlapped with MG or SMTC (in FR2), P factor is designed to extend the measurement period. Based on the WF [1], there are some assumptions shown as below need to follow for measurement requirement.
	· For L1-SINR measurement report with averaging over multiple shot for CMR+IMR scenario
· CMR+IMR scenario (SSB-based CMR + IMR, and CSI-RS-based CMR+IMR): 
· In RAN4 requirement, only CMR periodicity = IMR periodicity is assumed;
· Measurement period: For L1-SINR measurement report with averaging over multiple shot for CMR+IMR scenario
· only using CMR periodicity to define measurement period



First of all, it is noting that the L1-SINR requirement doesn’t apply when CMR or IMR is fully overlapped with MG, since MG is used to perform inter-frequency measurement.
[bookmark: P8]Proposal 8: No requirement when CMR or IMR is fully overlapped with MG.
Similar to N factor, the P factor approach for L1-RSRP can be applied to L1-SINR. The measurement time for CMR and IMR can be individually determined. Because the sharing factor P for CMR and IMR could be different, i.e. the measurement time for CMR and IMR could also be different, the measurement period for L1-SINR can be based on the maximum measurement time between CMR and IMR.
[bookmark: P9]Proposal 9: Measurement time of L1-SINR is based on the maximum measurement time among CMR and IMR.
One example in FR2 is provided as below, where CMR is partially overlapped with SMTC and IMR is partially overlapped with MG, so ,  and thus . 
[image: ]
Fig. 1 The example for P factor
For the CA scenario in FR2, the SMTC configurations across multiple CCs could be different and it will impact the measurement time of CMR and IMR in each CC. However, the discussion on the L1/L3 measurement requirement for FR2 CA is still ongoing in R15. Thus, the discussion on the P factor for CA scenario in FR2 should wait for R15 conclusion.
[bookmark: P10]Proposal 10: FFS how to extend single carrier requirements to CA case, e.g., under the assumption the offset of SMTC occasion cross multiple CCs are the same.

2.4. Measurement restriction
In the last meeting, the measurement restriction has been discussed. For the CMR only scenario, because it has one measurement resource, the approach of measurement restriction requirement of L1-RSRP can be reused. Some wording changes would be needed, e.g. replace “L1-RSRP” by “CMR of L1-SINR”. 
[bookmark: P11]Proposal 11: For CMR only scenario, the approach of measurement restriction for L1-RSRP can be reused.
For the CMR+IMR scenario, longer measurement period is expected when either CMR or IMR is with measurement restriction, while the measurement restriction for CMR and IMR can be determined individually, based on the approach of measurement restriction requirement of L1-RSRP. Similarly, some wording changes would be needed, e.g. replace “L1-RSRP” by “CMR or IMR of L1-SINR”.
[bookmark: P13][bookmark: P12]Proposal 12: For CMR+IMR scenario, longer L1-SINR measurement period is expected when either CMR or IMR is with measurement restriction. The measurement restriction for CMR and IMR can be determined individually, based on the approach of measurement restriction requirement of L1-RSRP. 

2.5. Scheduling restriction
The scheduling restriction due to L1-SINR shall also be studied in RAN4. R15 scheduling restriction due to L1-RSRP can be a good starting point, and some update for L1-SINR would be needed, e.g. replace “L1-RSRP” by “CMR/IMR of L1-SINR”.    
Proposal 13: The scheduling restriction due to L1-SINR shall be further studied in RAN4. It can be based on the framework of scheduling restriction due to R15 L1-RSRP.
3 Summary
In this paper, our views on L1-SINR RRM requirement are provided. We have the following proposals:
Proposal 1: The side condition on CMR and IMR shall be separately specified.
Proposal 2: ZP-IMR is never configured as “repetition=ON” or “repetition=OFF”.
Proposal 3: For L1-SINR measurement, the requirement doesn’t apply if NZP-IMR is not configured with repetition parameter. 
Proposal 4: No requirement for the following cases:
· SSB based CMR and NZP-IMR configured with “repetition = ON” (case 4) 
· NZP CSI-RS based CMR configured with “repetition = OFF” and NZP-IMR configured with “repetition = ON” (case 9)
Observation 1: For a L1-SINR CSI-report, CMR and IMR have same time domain behavior, i.e. they are periodic, semi-persistent periodic or aperiodic at a time point.
Proposal 5: For a L1-SINR CSI-report, CMR and IMR share same N factor.
Proposal 6: The N factor approach for L1-RSRP can be applied to L1-SINR, i.e., decided by CMR.
Proposal 7: For CSI-RS based CMR scenario, the requirement applies only if the QCL information of the CSI-RS is provided. 
Proposal 8: No requirement when CMR or IMR is fully overlapped with MG.
Proposal 9: Measurement time of L1-SINR is based on the maximum measurement time among CMR and IMR.
Proposal 10: FFS how to extend single carrier requirements to CA case, e.g., under the assumption the offset of SMTC occasion cross multiple CCs are the same.
Proposal 11: For CMR only scenario, the approach of measurement restriction for L1-RSRP can be reused.
Proposal 12: For CMR+IMR scenario, longer L1-SINR measurement period is expected when either CMR or IMR is with measurement restriction. The measurement restriction for CMR and IMR can be determined individually, based on the approach of measurement restriction requirement of L1-RSRP. 
Proposal 13: The scheduling restriction due to L1-SINR shall be further studied in RAN4. It can be based on the framework of scheduling restriction due to R15 L1-RSRP.
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