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Introduction
During the last meeting [1], RAN4 made several agreements regarding L1-SINR and kept some issues open. We discuss those open issues during this meeting. 
Sharing Factor and Beam Sweeping Factor in L1-SINR evaluation period

	Agreement:
· For SSB/CSI-RS-based CMR+IMR, the value of P, and whether or not a single P value for both CMR and IMR
· Option-1: Define a single P for both CMR and IMR. A L1-SINR measurement occasion is considered as available only when the CMR and the associated IMR are non-overlapped with measurement gap or SMTC window.
· Option-2: No requirement when CMR or IMR is fully overlapped with MG. The variable P used for defining L1-SINR measurement period could can be defined as the maximum value between PCMR and PIMR, where
· PCMR is the scaling factor for CMR according to the principles of defining variable P for L1-RSRP measurement.
· PIMR is the scaling factor for IMR according to the principles of defining variable P for L1-RSRP measurement.




RAN4 needs to down select between option 1 and option 2.
According to the definition of L1-SINR, UE first needs to find the ratio of signal power to the noise plus interference power at a single time instance to determine L1-SINR. Thereafter, UE can filter these L1-SINR values. From 38.215:
	Definition of L1-SINR
	SS signal-to-noise and interference ratio (SS-SINR), is defined as the linear average over the power contribution (in [W]) of the resource elements carrying secondary synchronisation signals divided by the linear average of the noise and interference power contribution (in [W]). If SS-SINR is used for L1-SINR reporting with dedicated interference measurement resources, the interference and noise is measured over resource(s) indicated by higher layers as described in TS 38.214 [6]. Otherwise, the interference and noise are measured over the resource elements carrying secondary synchronisation signals within the same frequency bandwidth



RAN4 has already agreed that there will be one-to-one mapping between CMR and IMR from the perspective of defining RAN4 requirements. If either CMR or IMR get overlapped with the measurement gap or SMTC window, the one-to-one mapping does not hold. 
Observation 1: According to 38.215, SS signal-to-noise and interference ratio (SS-SINR), is defined as the linear average over the power contribution (in [W]) of the resource elements carrying secondary synchronisation signals divided by the linear average of the noise and interference power contribution (in [W]).
Observation 2: If either CMR or IMR get overlapped with the measurement gap or SMTC window, the one-to-one mapping does not hold.
Proposal 1: Define a single P for both CMR and IMR. A L1-SINR measurement occasion is considered as available only when the CMR and the associated IMR are non-overlapped with measurement gap or SMTC window.
Applicability of L1-SINR with different repetition configurations
RAN4 made the following agreement during the last meeting [2]:

	Agreement:
· 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”

· For SSB-based CMR+IMR, scaling factor N under different conditions of “repetition” field of IMR:
· For SSB-based CMR+IMR L1-SINR measurement, the scaling factor of N=8. 
· For IMR (NZP CSI-RS) with “repetition = ON”, FFS no requirement shall be applied;
· For IMR (NZP CSI-RS) with “repetition” not present, FFS no requirement shall be applied;




According to RAN2 agreements, if repetition parameter is not configured, UE should assume “repetition = off”. 38.331 describes the “repetition” IE in the following way [4]:
repetition
Indicates whether repetition is on/off. If the field is set to off or if the field is absent, the UE may not assume that the NZP-CSI-RS resources within the resource set are transmitted with the same downlink spatial domain transmission filter and with same NrofPorts in every symbol (see TS 38.214 [19], clauses 5.2.2.3.1 and 5.1.6.1.2). Can only be configured for CSI-RS resource sets which are associated with CSI-ReportConfig with report of L1 RSRP or "no report".
Hence, it is valid not to configure the repetition parameter and L1-SINR measurement requirements should be applicable when NZP-IMR is not configured with repetition parameter.
RAN4 already agreed that CMR and IMR should be mapped through a one-to-one manner to define NZP-IMR requirements. But UE may need to use different set of RX beams to receive SSB and NZP-IMR with repetition = ON. Hence, SSB based CMR should not be configured with NZP-IMR with repetition = ON.
Observation 3: According to RAN2 spec, if repetition parameter is not configured, UE should assume “repetition = off”. Hence, it is valid not to configure the repetition parameter of NZP-IMR.
Observation 4: UE may need to use different set of RX beams to receive SSB and NZP-IMR with repetition = ON.
Proposal 2: 
· L1-SINR measurement requirement is applicable if NZP-IMR is not configured with repetition parameter.

· For SSB-based CMR+IMR L1-SINR measurement, 
· For IMR (NZP CSI-RS) with “repetition = ON”, no requirement shall be applied.
· For IMR (NZP CSI-RS) with “repetition” not present, requirement shall be applied.

Conclusion
Observation 1: According to 38.215, SS signal-to-noise and interference ratio (SS-SINR), is defined as the linear average over the power contribution (in [W]) of the resource elements carrying secondary synchronisation signals divided by the linear average of the noise and interference power contribution (in [W]).
Observation 2: If either CMR or IMR get overlapped with the measurement gap or SMTC window, the one-to-one mapping does not hold.
Observation 3: According to RAN2 spec, if repetition parameter is not configured, UE should assume “repetition = off”. Hence, it is valid not to configure the repetition parameter of NZP-IMR.
Observation 4: UE may need to use different set of RX beams to receive SSB and NZP-IMR with repetition = ON.
Proposal 1: Define a single P for both CMR and IMR. A L1-SINR measurement occasion is considered as available only when the CMR and the associated IMR are non-overlapped with measurement gap or SMTC window.
Proposal 2: 
· L1-SINR measurement requirement is applicable if NZP-IMR is not configured with repetition parameter.

· For SSB-based CMR+IMR L1-SINR measurement, 
· For IMR (NZP CSI-RS) with “repetition = ON”, no requirement shall be applied.
· For IMR (NZP CSI-RS) with “repetition” not present, requirement shall be applied.
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