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1	Introduction
RAN4#92bis agreed with the way forward L1-SINR measurement in eMIMO [1]. 
	· L1-SINR measurement procedure:
· FFS measurement period requirement for L1-SINR measurements based on CMR and IMR.
· Scenarios of L1-SINR measurement for RRM requirement:
· In RAN4#93, RAN4 study and conclude which scenario(s) shall be included for L1-SINR measurement requirement and evaluation (i.e., measurement period and measurement accuracy).
· Down-selecting scenarios to define L1-SINR measurement requirement from following possible scenarios: 
· Scenario 1: L1-SINR measured on CMR only (when dedicated IMR is not configured)
· Scenario 1A: CSI-RS based CMR (only with density 3 REs/RB)
· Scenario 2: L1-SINR measured on CMR+IMR (when dedicated IMR is configured)
· Scenario 2A: SSB based CMR + ZP-IMR
· Scenario 2B: CSI-RS based CMR + ZP-IMR
· Scenario 2C: SSB based CMR + NZP-IMR (only with density 3 REs/RB)
· Scenario 2D: CSI-RS based CMR + NZP-IMR (only with density 3 REs/RB)
· Other options are not excluded, depending on RAN1 agreement. 
· At least the following aspects are identified to be needed for consideration: 
· Question-1: Whether to define separate requirements for CMR only and CMR+IMR?
· Question-2: Whether to define separate requirements for SSB-based CMR and CSI-RS based CMR?
· Question-3: Whether to define separate requirements for different IMR configuration?



We show our view on L1-SINR requirements from RAN4 RRM point of view. 
2	Discussion
2.1	Scenarios for L1-SINR measurement requirements
According to RAN1 agreement, L1-SINR is only used for CSI reporting. In this case UE is in CONNECTED mode and the gNB configures CSI-RS for L1-SINR measurement. Therefore we propose RAN4 prioritize CSI-RS based L1-SINR reporting.

Proposal 1: RAN4 prioritizes the following scenarios for L1-SINR measurement requirements:
· Scenario 1A: CSI-RS based CMR (only with density 3 REs/RB for 1-port CSI-RS)
· Scenario 2B: CSI-RS based CMR + ZP-IMR
· Scenario 2D: CSI-RS based CMR + NZP-IMR (only with density 3 REs/RB)
2.2	L1-SINR measurement requirements
The way forward agreed in RAN4#92bis [1] lists several questions. We list our view on the questions as follows:
Question-1: Whether to define separate requirements for CMR only and CMR+IMR?
Ericsson: It depends on the L1-SINR accuracy. RAN4 needs to study the L1-SINR measurement accuracy with CMR only and CMR+IMR. If it is observed the accuracies are identical, RAN4 does not need to have separate requirements.
Question-2: Whether to define separate requirements for SSB-based CMR and CSI-RS based CMR?
Ericsson: It depends on the discussion on the scenario (See 2.1). If RAN4 agree to specify both SSB based L1-SINR and CSI-RS based L1-SINR, RAN4 should define the separate requirements as same as L1-RSRP requirements. 
Question-3: Whether to define separate requirements for different IMR configuration?
Ericsson: It depends on the L1-SINR accuracy. RAN4 needs to study the L1-SINR measurement accuracy with ZP-IMR and NZP-IMR. If it is observed the accuracies are identical, RAN4 does not need to have separate requirements.
Proposal 2: RAN4 study the L1-SINR accuracy with the following assumption:
	Parameters
	Values

	SCS
	15kHz (FR1), 30kHz (FR1), 120kHz (FR2) 

	Channel measurement resource (CMR)
	CSI-RS

	Interference measurement resource (IMR) configuration
	No, ZP-IMR, NZP-IMR

	Side condition (SNR)
	-3dB

	Density (D)
	3

	Number of samples (M)
	1, 3, 5

	Number of PRBs
	48

	Propagation condition
	AWGN



3	Summary
Proposal 1: RAN4 prioritizes the following scenarios for L1-SINR measurement requirements:
· Scenario 1A: CSI-RS based CMR (only with density 3 REs/RB for 1-port CSI-RS)
· Scenario 2B: CSI-RS based CMR + ZP-IMR
· Scenario 2D: CSI-RS based CMR + NZP-IMR (only with density 3 REs/RB)
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Appendix
RAN1 agreements L1-SINR reporting. 
	RAN1#94bis
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
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

Email discussion by September 20th Yushu (Apple) on the details (such as how measurement of interference is done, the mapping relation between CMR/IMR, QCL, etc) of L1-SINR based beam report using the following as a starting point:
For L1-SINR based beam report, in a CSI-reportConfig, if IMR is configured to be based on NZP-IMR only, down-select at least one of the following resource configuration schemes:
· Option 1: CMR and IMR are 1-to-1 mapped
· Option 2: 1 CMR can be mapped to 1 or more than 1 IMRs
· Option 3: 1 IMR can be mapped to 1 or more than 1 CMRs
· Option 4: More than 1 IMRs can be mapped to more than 1 CMRs. 

Agreement
Support gNB to configure L1-SINR based beam report for both non-group based and group based beam reporting.

RAN1#98bis
Agreement
· The bit length is fixed to be 4 bits for differential L1-SINR
· The step size is fixed to be 1 dB for differential L1-SINR

Agreement
The value of k for L1-SINR to determine the priority value of CSI report equals to 0.

Agreement
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)
Note: There is no consensus in RAN1 on the support of option 2b/2c (which introduces IMR index reporting for L1-SINR)
Conclusion
How to measure interference for L1-SINR from configured ZP/NZP IMR resources is up to UE implementation.


Email discussion to collect possible alternatives to define Z, Z’ and CPU occupancy for L1-SINR till 31st Oct – Yushu (Apple).
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