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1	Introduction
In RAN#85, it was agreed to revise the WID for Enhancements on MIMO for NR, and the revision includes the following RRM core requirements. 
	· Extend specification support in the following areas [RAN1]
[…]
· Enhancements on multi-beam operation, primarily targeting FR2 operation:
· Perform study and, if needed, specify enhancement(s) on UL and/or DL transmit beam selection specified in Rel-15 to reduce latency and overhead 
· Specify beam failure recovery for SCell with DL/UL as well as DL-only, where PCell can be operating in FR1 as well as FR2 
· Specify measurement and reporting of either L1-RSRQ or L1-SINR
[…]
· Specify core requirements associated with the items specified by RAN1 [RAN4]
· Specify RRM requirements
· Identify impact on RF requirements for the reduced PAPR pi/2-BPSK DMRS and, if needed, specify RF requirements 
· Identify impact on RF requirements for the uplink full power transmission and, if needed, specify RF requirements 



In this contribution we discuss the view on L1-SINR requirements from RAN4 RRM point of view. 
2	Discussion
Firstly, RAN1 agreed to specify L1-SINR only although WID [1] mentions it is either L1-RSRQ or L1-SINR as shown in the RAN1 agreement. In our understanding, L1-SINR is estimated based on L1-RSRP and noise/interference estimation. In Rel-15, L1-RSRP is used for 1) the candidate beam detection after the beam failure detection and 2) L1-RSRP reporting as a part of CSI reporting. Moreover L1-RSRP is estimated based on 1) SSB and 2) CSI-RS. 
On the other hand, RAN1 agreed L1-SINR estimation is based on SSB and CSI-RS, but it is used only for CSI reporting. 
Observation 1: RAN1 agreed to specify L1-SINR only. 
Observation 2: L1-SINR is only used to CSI reporting.
Observation 3: L1-SINR measurement is performed with both SSB and CSI-RS. 
In our understanding, L1-SINR can be specified for both FR1 and FR2 although WID mentions the multi-beam operation enhancement is primarily targeting FR2 operation.
Since UE needs the noise/interference information to estimate L1-SINR, RAN1 agreed with two options in principle for noise/interference estimation for CSI-RS based L1-SINR measurements. The first option is the case the network configures the dedicated resources for interference estimation, i.e., interference measurement resources or IMR. Another option is the case network does not configure the dedicated resources for interference measurement. For SSB based L1-SINR measurement, the network must configure the dedicated IMR.  
Observation 4: For CSI-RS based L1-SINR measurements, UE estimates noise/interference for both cases the network configures IMR or not.
Observation 5: For SSB based L1-SINR measurements, UE estimates noise/interference with the assumption the network configures IMR. 
From the definition point of view the difference between L1-RSRP and L1-SINR is that L1-SINR need to estimate noise/interference. Although noise/interference estimation may require longer measurement period compared with the RSRP measurement, we think the L1-SINR measurement period should be same as L1-RSRP measurement period.
Proposal 1: RAN4 specifies L1-SINR measurement requirements for CSI reporting in both FR1 and FR2. For the detailed measurement period, the existing SSB/CSI-RS based L1-RSRP measurement requirements are used as the baseline.
When UE is configured to report L1-SINR as a part of CSI reporting, UE needs to report the measured L1-SINR value to the network. RAN1 agreed to reuse the existing SS-SINR measurement port mapping table specified in TS38.133 10.1.16.1, and the reporting range is also -23 to 40dB. We therefore propose to update the table in order to be used by L1-SINR reporting.  
Observation 6: For L1-SINR reporting, RAN1 agreed to reuse the existing “SS-SINR measurement report mapping” table and the reporting range is -23dB to 40dB.
Proposal 2: RAN4 update “Table 10.1.16.1-1: SS-SINR measurement report mapping” in TS38.133 in order to be used for L1-SINR reporting. 
Finally, RAN4 needs to specify the accuracy requirements as well as L1-RSRP reporting. RAN1 is also discussing how to estimate interference, e.g. interference estimation is based on NZP-CSI-RS if configures as IMR. From RAN4 measurement performance requirement point of view, however, RAN4 may configure IMR as the simulation assumption if agreed but it is up to UE implementation how to estimate interference/noise. 
[bookmark: _GoBack]Proposal 3: RAN4 specify L1-SINR accuracy requirements in RRM performance part. The detailed side condition, e.g., IMR configuration, to be discussed in the performance part. 
3	Summary
Observation 1: RAN1 agreed to specify L1-SINR only. 
Observation 2: L1-SINR is only used to CSI reporting.
Observation 3: L1-SINR measurement is performed with both SSB and CSI-RS. 
Observation 4: For CSI-RS based L1-SINR measurements, UE estimates noise/interference for both cases the network configures IMR or not.
Observation 5: For SSB based L1-SINR measurements, UE estimates noise/interference with the assumption the network configures IMR. 
Observation 6: For L1-SINR reporting, RAN1 agreed to reuse the existing “SS-SINR measurement report mapping” table and the reporting range is -23dB to 40dB.
Proposal 1: RAN4 specifies L1-SINR measurement requirements for CSI reporting in both FR1 and FR2. For the detailed measurement period, the existing SSB/CSI-RS based L1-RSRP measurement requirements are used as the baseline.
Proposal 2: RAN4 update “Table 10.1.16.1-1: SS-SINR measurement report mapping” in TS38.133 in order to be used for L1-SINR reporting. 
Proposal 3: RAN4 specify L1-SINR accuracy requirements in RRM performance part. The detailed side condition, e.g., IMR configuration, to be discussed in the performance part. 
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Appendix
RAN1 has already several agreements on L1-SINR reporting. 
	RAN1#94bis (1810 Chengdu)
Agreement
· L1-SINR is supported. L1-RSRQ is not supported.
· Companies to study and provide definition of L1-SINR
· Study the reporting content, e.g.
· Whether CRI/SSBRI is reported
· Whether differential group/non-group reporting is applied
· Whether L1-RSRP is reported
· Study the interference measurement mechanism
RAN1#97 (1905 Reno)
Agreement
· When dedicated IMR is not configured, 
· If CMR is based on CSI-RS, when L1-SINR is configured, and interference measurement is performed using CMR with CSI-RS only with density 3 REs/RB for 1-port CSI-RS is used 
· Spec does not require UE to use SSB for interference measurement
· Note: CSI-RS above is CSI-RS for BM
· When dedicated IMR is configured,
· NW can configure interference measurement for L1-SINR with either of the following options
· ZP-IMR only
· NZP-IMR only 
· (WA) ZP-IMR and NZP IMR (interference measurement is taken on both)
· Maximum Number of ZP IMR is 1
· If IMR is configured based on NZP IMR only, when L1-SINR is configured, interference measurement is performed only with density 3 REs/RB CSI-RS 
· If IMR is configured based on ZP IMR only, when L1-SINR is configured, interference measurement is performed using ZP IMR
· FFS: interference measurement is performed using CMR additionally
· Support of L1-SINR is optional
· FFS: Support of NZP IMR and ZP IMR are separate UE capabilities
· Note: CSI-RS above is CSI-RS for BM
RAN1#98 (1908 Prague)
When gNB configures UE to report SSBRI/CRI and corresponding L1-SINR, the following report format is supported.
	[bookmark: _Hlk20490302]CSI report number
	CSI fields

	CSI report #n
	CRI or SSBRI #1, if reported

	
	CRI or SSBRI #2, if reported

	
	CRI or SSBRI #3, if reported

	
	CRI or SSBRI #4, if reported

	
	SINR #1, if reported

	
	Differential SINR #2, if reported

	
	Differential SINR #3, if reported

	
	Differential SINR #4, if reported


· FFS: range and step size of differential SINR
· Differential SINR #N is determined based on the difference between measured SINR corresponding to the CRI/SSBRI #N and the measured SINR corresponding to CRI/SSBRI #1
· The SINR #1 is the largest SINR among reported SINRs
· The range of SINR is [-23, 40] dB
· The SINR is quantized based on what is specified in 38.133
Agreement
For L1-SINR based beam report, in a CSI-reportConfig, if IMR is configured to be based on ZP-IMR only:
· CMR and IMR are 1-to-1 mapped from signaling perspective
Agreement
Support gNB to configure L1-SINR based beam report for both non-group based and group based beam reporting.
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