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1 	Introduction
In this paper, our views on the remaining issues of L1-SINR RRM requirements [1] are provided, including the repetition configuration, P factor, N factor and scheduling restriction. 
2 Discussion
2.1. Repetition configuration
[bookmark: P1]In the last meeting, the repetition configuration of NZP-IMR has been discussed and some cases have been determined as no requirement in RAN4. However, the requirement for NZP-IMR which is not configured with repetition parameter has not concluded. 
According to TS 38.214 clause 5.2.1 as following, UE may expect that both of NZP-CSI-RS based CMR and NZP-IMR are configured with higher layer parameter repetition. Therefore, L1-SINR measurement does not apply if NZP-IMR is not configured with repetition parameter.
TS 38.214 clause 5.2.1
	For L1-SINR measurement:
-	When two Resource Settings are configured, ... the number of NZP CSI-RS resource for interference measurement.
-	UE may apply 'QCL-TypeD' assumption of the SSB or 'QCL-TypeD' configured to the NZP CSI-RS resource for channel measurement to measure the associated CSI- IM resource or associated NZP CSI-RS resource for interference measurement configured for one CSI reporting
-	UE may expect that the NZP CSI-RS resource set for channel measurement and the NZP-CSI-RS resource set for interference measurement, if any, are configured with the higher layer parameter repetition.


[bookmark: _Ref37233198][bookmark: _Ref37233210]
[bookmark: _Ref40193714][bookmark: _Ref40193728]Observation 1: UE may expect that both of NZP-CSI-RS based CMR and NZP-IMR shall be configured with higher layer parameter repetition.
[bookmark: O9]Proposal 1: No requirement for NZP-CSI-RS based CMR + NZP-IMR while NZP-IMR is not configured with repetition parameter. 
2.2. Delay requirement
In the last meeting, the delay requirement has been discussed and the N factor for NZP-CSI-RS-based CMR + IMR has been defined. The remaining part of N factor and P factor are discussed in this section.
2.2.1. N factor
For SSB-based CMR + IMR, all companies agreed with the scaling factor is N=8 in the last meeting. However, some companies have different views on the applicable scenarios of N factor as follows.
WF in RAN4#94-e-bis [1]
	For SSB-based CMR+IMR, scaling factor N under different conditions of “repetition” field of IMR:
·  N=8. 
· For NZP CSI-RS with“repetition = ON”, FFS no requirement shall be applied;
· For NZP CSI-RS with“repetition”not present, FFS no requirement shall be applied;


For the first sub-bullet, to our understanding, no requirement shall be applied for NZP-IMR with “repetition=ON”. Because CMR and IMR are 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, it is an error configuration and it has been agreed in the WF [1] as following. 
WF in RAN4#94-e-bis [1]
	· For L1-SINR measurement with dedicated configured NZP-IMR, the expected UE behaviour and possibility of “repetition=on”:
· (a) For L1-SINR measurement, if NZP-IMR is not configured with repetition parameter:
· FFS whether or not L1-SINR measurement requirement is applicable. 
· (b) For L1-SINR measurement, no requirement for the following cases:
· SSB based CMR and NZP-IMR configured with “repetition = ON”
· NZP CSI-RS based CMR configured with “repetition = OFF” and NZP-IMR configured with “repetition = ON”
· NZP CSI-RS based CMR configured with “repetition = ON” and NZP-IMR configured with “repetition = OFF”


[bookmark: _Ref40193729][bookmark: O10][bookmark: O1]Proposal 2: No requirement shall be applied for SSB based CMR + NZP-IMR with “repetition = ON”.
For the second sub-bullet, no requirement shall be applied for NZP-IMR not configured repetition parameter. Because, L1-SINR should be configured with the repetition parameter, as discussed in section 2.1. If the NZP CSI-RS is not configured with the repetition parameter, it will be regarded as CSI-RS for tracking or for CSI acquisition. 
[bookmark: _Ref40193730]Proposal 3: No requirement shall be applied for SSB based CMR + NZP-IMR not configured parameter “repetition”.

2.2.2. P factor
First, to our understanding, the “1-to-1 mapping” agreement is applied from signaling perspective, i.e. CMR and IMR should be 1-to-1 mapping in the CSI-ReportConfig, as attached the R1 agreement for reference, but how to pair the IMR/CMR samples is up to UE implementation.
	1. Agreement
1. For NZP-IMR based interference measurement, option 1a is supported
· In a CSI-reportConfig, gNB configures a list of N CMR(s) and another list of N IMR(s), and they are 1:1 mapped
· For each SINR, interference is measured based on each associated NZP-IMR only
· UE may assume that the NZP CSI-RS resource for channel measurement and NZP CSI-RS resource(s) for interference measurement configured for one CSI reporting are QCLed with respect to 'QCL-TypeD’
· FFS: Whether QCL-TypeD can be configured to each NZP IMR
· FFS: Each NZP CSI-RS port configured for interference measurement corresponds to an interference transmission layer
· FFS: Additional support of option 2a (without RRC signalling impact)



[bookmark: _Ref39591847]Observation 2: CMR and IMR should be 1-to-1 mapping in the CSI-ReportConfig, but how to pair the IMR/CMR samples is up to UE implementation.
First, it is noting that the L1-SINR requirement shall not apply when CMR or IMR is fully overlapped with MG, since MG is used to perform inter-frequency measurement.
[bookmark: _Ref40193739]Proposal 4: 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. Since 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: _Ref39591466]Proposal 5: The variable P used for defining L1-SINR measurement period could can be defined as the maximum value between  and , where
·  is the scaling factor for CMR according to the principles of defining variable P for L1-RSRP measurement.
·  is the scaling factor for IMR according to the principles of defining variable P for L1-RSRP measurement. 

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-RSRP 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: _Ref39591859][bookmark: P10]Proposal 6: 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.
2.3. 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”.  
[bookmark: _Ref39591861]Proposal 7: 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:
Observation 1: UE may expect that both of NZP-CSI-RS based CMR and NZP-IMR shall be configured with higher layer parameter repetition.
Proposal 1: No requirement for NZP-CSI-RS based CMR + NZP-IMR while NZP-IMR is not configured with repetition parameter.
Proposal 2: No requirement shall be applied for SSB based CMR + NZP-IMR with “repetition = ON”.
Proposal 3: No requirement shall be applied for SSB based CMR + NZP-IMR not configured parameter “repetition”.
Observation 2: CMR and IMR should be 1-to-1 mapping in the CSI-ReportConfig, but how to pair the IMR/CMR samples is up to UE implementation.
Proposal 4: No requirement when CMR or IMR is fully overlapped with MG.
Proposal 5: The variable P used for defining L1-SINR measurement period could can be defined as the maximum value between  and , where
·  is the scaling factor for CMR according to the principles of defining variable P for L1-RSRP measurement.
·  is the scaling factor for IMR according to the principles of defining variable P for L1-RSRP measurement. 
Proposal 6: 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 7: 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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