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1. Introduction
In this contribution, we discuss corrections to multi-beam operation that has been introduced in Rel-16 as part of MIMO enhancement WID [1].
2. Discussion 
2.1. Number of CMRs for L1-SINR
According to TS 36.214, the interference measurements on NZP CSI-RS are used for CSI and L1-SINR reporting. However, the conditions of NZP CSI-RS configurations are different. More specifically when NZP CSI-RS is used for CSI, UE does not expect to be configured with more than one NZP CSI-RS resource in the associated resource set within the resource setting for channel measurement. In contrast, according to Rel-16 agreement for L1-SINR, more than one NZP CSI-RS resource can be used for channel measurements when NZP CSI-RS is configured as interference measurement resource. 
	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
…


It is, therefore, necessarily to limit the existing restriction to CSI measurements except for L1-SINR. In addition, the constraint on the number of NZP CSI-RS ports across all NZP CSI-RS resource for interference measurements should be also revisited to allow large values. The TP for TS 38.214 is provided below.
	[bookmark: _Toc11352113][bookmark: _Toc20318003][bookmark: _Toc27299901][bookmark: _Toc29673168][bookmark: _Toc29673309][bookmark: _Toc29674302]5.2.1.4.1	Resource Setting configuration
…
[bookmark: _Hlk32582339]Except for L1-SINR, If if interference measurement is performed on NZP CSI-RS, a UE does not expect to be configured with more than one NZP CSI-RS resource in the associated resource set within the resource setting for channel measurement. Except for L1-SINR, The UE configured with the higher layer parameter nzp-CSI-RS-ResourcesForInterference may expect no more than 18 NZP CSI-RS ports configured in a NZP CSI-RS resource set.
…



2.2. Clarification for ERPE for L1-SINR
According to TS 36.214, the interference measurements on NZP CSI-RS should be performed taking into account EPRE ratios defined in Section 5.2.2.3.1. The corresponding EPRE defines the ratio of CSI-RS ports to the power of PDSCH. Such power ratio should be only relevant to CQI and not be applicable L1-SINR. More specifically, according to definition provided in TS 38.215, the L1-SINR should be calculated as ratio of the total received power of the NZP CSI-RS resource to the total received power of the interference. The TP to TS 38.214 correcting this assumption is provided below. 
	5.2.1.4.1	Resource Setting configuration
…
For CSI measurement(s), a UE assumes: 
-	each NZP CSI-RS port configured for interference measurement corresponds to an interference transmission layer.
[bookmark: _Hlk32583086]-	all interference transmission layers on NZP CSI-RS ports for interference measurement, except for L1-SINR, take into account the associated EPRE ratios configured in 5.2.2.3.1; 
…



2.3. Frequency granularity of L1-SINR report
Similar to L1-RSRP report, L1-SINR should be considered to have wideband granularity. This clarification is necessarily for proper CSI reporting. The TP to TS 38.214 with the corresponding clarification is provided below.
	[bookmark: _Toc11352112][bookmark: _Toc20318002][bookmark: _Toc27299900][bookmark: _Toc29673167][bookmark: _Toc29673308][bookmark: _Toc29674301]5.2.1.4	Reporting configurations
A CSI Reporting Setting is said to have a wideband frequency-granularity if 
-	reportQuantity is set to 'cri-RI-PMI-CQI', or 'cri-RI-LI-PMI-CQI', cqi-FormatIndicator is set to 'widebandCQI' and pmi-FormatIndicator is set to 'widebandPMI', or
-	reportQuantity is set to 'cri-RI-i1' or
-	reportQuantity is set to 'cri-RI-CQI' or 'cri-RI-i1-CQI' and cqi-FormatIndicator is set to 'widebandCQI', or
-	reportQuantity is set to 'cri-RSRP' or 'ssb-Index-RSRP' or 'cri-SINR', or  'ssb-Index-SINR'



2.4. Report Quantity Configurations
L1-SINR report should be provided for the reported CRI and SSBRI. Therefore, similar to L1-RSRP, the mapping of the CRI and SSBRI to the configured NZP CSI-RS or SSB resource IDs should be clarified. The TP to TS 38.214 with the corresponding clarification is provided below.

	[bookmark: _Toc11352114][bookmark: _Toc20318004][bookmark: _Toc27299902][bookmark: _Toc29673169][bookmark: _Toc29673310][bookmark: _Toc29674303]5.2.1.4.2	Report Quantity Configurations
…
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RSRP', 'cri-RI-PMI-CQI ', 'cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI' or 'cri-RI-LI-PMI-CQI', or 'cri-SINR', and resources are configured in the corresponding resource set for channel measurement, then the UE shall derive the CSI parameters other than CRI conditioned on the reported CRI, where CRI k (k ≥ 0) corresponds to the configured (k+1)-th entry of associated nzp-CSI-RSResource in the corresponding nzp-CSI-RS-ResourceSet for channel measurement, and (k+1)-th entry of associated csi-IM-Resource in the corresponding csi-IM-ResourceSet (if configured) or (k+1)-th entry of associated  nzp-CSI-RSResource in the corresponding nzp-CSI-RS-ResourceSet (if configured) for interference measurement. If CSI-RS resources are configured, each resource shall contain at most 16 CSI-RS ports. If CSI-RS resources are configured, each resource shall contain at most 8 CSI-RS ports. 
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'ssb-Index-RSRP', the UE shall report SSBRI, where SSBRI k (k ≥ 0) corresponds to the configured (k+1)-th entry of the associated csi-SSB-ResourceList in the corresponding CSI-SSB-ResourceSet.
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'ssb-Index-SINR', the UE shall derive L1-SINR conditioned on the reported SSBRI, where SSBRI k (k ≥ 0) corresponds to the configured (k+1)-th entry of the associated csi-SSB-ResourceList in the corresponding CSI-SSB-ResourceSet for channel measurement, and (k+1)-th entry of associated csi-IM-Resource in the corresponding csi-IM-ResourceSet (if configured) or (k+1)-th entry of associated  nzp-CSI-RSResource in the corresponding nzp-CSI-RS-ResourceSet (if configured) for interference measurement.
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI', ' cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI' or 'cri-RI-LI-PMI-CQI', then the UE is not expected to be configured with more than 8 CSI-RS resources in a CSI-RS resource set contained within a resource setting that is linked to the CSI-ReportConfig.
If the UE is configured with a CSI-ReportConfig with higher layer parameter reportQuantity set to 'cri-RSRP' or 'none' and the CSI-ReportConfig is linked to a resource setting configured with the higher layer parameter resourceType set to 'aperiodic', then the UE is not expected to be configured with more than 16 CSI-RS resources in a CSI-RS resource set contained within the resource setting. 
…



2.5. SP and P-CSI without IMR
The semi-persistent and periodic CSI report should be also supported for NZP CSI-RS based L1-SINR without IMR. The TP to TS 38.214 with the corresponding clarification is provided below.
	For semi-persistent or periodic CSI, each CSI-ReportConfig is linked to periodic or semi-persistent Resource Setting(s):
-	When one Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is configured, the Resource Setting is for channel measurement for L1-RSRP computation or for channel and interference measurement for L1-SINR.
-	When two Resource Settings are configured, the first Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is for channel measurement and the second Resource Setting (given by higher layer parameter csi-IM-ResourcesForInterference) is used for interference measurement performed on CSI-IM.
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