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1. [bookmark: _Ref4683067] Introduction 
In this contribution, we discuss maintenance of enhancements on multi-beam operation and provide the text proposals on remaining issues.

2. L1-SINR measurement and reporting
2.1. Ports 3000 and 3001 for L1-SINR 
At the RAN1#100b-e meeting, the following TP was agreed for the definition of CSI-SINR when used for L1-SINR. 
The current version of TS 38.215 v16.2.0
	5.1.6      CSI signal-to-noise and interference ratio (CSI-SINR)
< Unchanged parts are omitted >
For CSI-SINR determination CSI reference signals transmitted on antenna port 3000 according to TS 38.211 [4] shall be used. If CSI-SINR is used for L1-SINR, CSI reference signals transmitted on all configured antenna ports can be used for CSI-SINR determination.
< Unchanged parts are omitted >



However, the agreed text is not clear. For example, in the sentence ‘CSI reference signals transmitted on all configured antenna ports can be used for CSI-SINR determination’, does it mean all of the antenna ports configured for the UE can be used for CSI-SINR determination, or all of the antenna ports of the CSI-RS resource are used for CSI-SINR determination?
The current version of TS 38.214 v16.2.0
	[bookmark: _Toc11352100][bookmark: _Toc20317990][bookmark: _Toc27299888][bookmark: _Toc29673153][bookmark: _Toc29673294][bookmark: _Toc29674287][bookmark: _Toc36645517]5.1.6.1.2	       CSI-RS for L1-RSRP and L1-SINR computation
< Texts are omitted >
If the UE is configured with a CSI-ReportConfig with reportQuantity set to "cri-RSRP", "cri-SINR" or "none" and if the CSI-ResourceConfig for channel measurement (higher layer parameter resourcesForChannelMeasurement) contains a NZP-CSI-RS-ResourceSet that is configured with the higher layer parameter repetition and without the higher layer parameter trs-Info, the UE can only be configured with the same number (1 or 2) of ports with the higher layer parameter nrofPorts for all CSI-RS resources within the set. If the UE is configured with the CSI-RS resource in the same OFDM symbol(s) as an SS/PBCH block, the UE may assume that the CSI-RS and the SS/PBCH block are quasi co-located with 'QCL-TypeD' if 'QCL-TypeD' is applicable. Furthermore, the UE shall not expect to be configured with the CSI-RS in PRBs that overlap with those of the SS/PBCH block, and the UE shall expect that the same subcarrier spacing is used for both the CSI-RS and the SS/PBCH block.
< Texts are omitted >


According to the current version of TS 38.213 above, when NZP CSI-RS is used for L1-RSRP or L1-RSRP, the number of antenna ports is 1 or 2. In our view, the definition of CSI-RSRP when used for L1-RSRP in section 5.1.2 is quite clear. For clarity and specification consistency, it can be reused for L1-SINR. Therefore, we would like propose the following TP to capture this as follows.
Text proposal for TS 38.215 v16.2.0
	5.1.6      CSI signal-to-noise and interference ratio (CSI-SINR)
< Unchanged parts are omitted >
For CSI-SINR determination CSI reference signals transmitted on antenna port 3000 according to TS 38.211 [4] shall be used. If CSI-SINR is used for L1-SINR, CSI reference signals transmitted on all configured antenna ports 3000, 3001 can be used for CSI-SINR determination.
< Unchanged parts are omitted >



2.2. L1-SINR reporting without dedicated interference measurement 
At the RAN1#100b-e meeting, L1-SINR measurement behaviour with dedicated interference measurement was defined in highlighted parts of TS 38.214 and TS 38.215 as follows. 
The current version of TS 38.214 v16.2.0
	5.2.1.4.1	       Resource Setting configuration
< Texts are omitted >
For CSI measurement(s) other than L1-SINR, a UE assumes: 
-	each NZP CSI-RS port configured for interference measurement corresponds to an interference transmission layer.
-	all interference transmission layers on NZP CSI-RS ports for interference measurement take into account the associated EPRE ratios configured in 5.2.2.3.1; 
-	other interference signal on REs of NZP CSI-RS resource for channel measurement, NZP CSI-RS resource for interference measurement, or CSI-IM resource for interference measurement. 
For L1-SINR measurement with dedicated interference measurement resources, a UE assumes:
-	the total received power on dedicated NZP CSI-RS resource for interference measurement [and/] or dedicated CSI-IM resource for interference measurement corresponds to interference and noise.
< Texts are omitted >



The current version of TS 38.215 v16.2.0
	5.1.6      CSI signal-to-noise and interference ratio (CSI-SINR)
< Texts are omitted >
CSI signal-to-noise and interference ratio (CSI-SINR), is defined as the linear average over the power contribution (in [W]) of the resource elements carrying CSI reference signals divided by the linear average of the noise and interference power contribution (in [W]). If CSI-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 CSI reference signals reference signals within the same frequency bandwidth.
< Texts are omitted >



However, compared with CMR + IMR case, L1-SINR measurement for the CMR only is not clear in section 5.2.1.4.1 in TS 38.214 and section 5.1.6 in TS 38.215, i.e., whether to exclude the power contribution of the co-channel serving CSI-RS is not clear. Therefore, we propose to add some details of the L1-SINR measurement to make the definition of L1-SINR measurement more clear. The interference and noise contribution measured shall be the total power measured on CMR excluding the power contribution of the co-channel serving CSI-RS. Otherwise, it may result in misunderstanding for L1-SINR measurement acquisition in CMR only case.
Text proposal for TS 38.214 v16.2.0
	5.2.1.4.1	       Resource Setting configuration
< Unchanged parts are omitted >
For CSI measurement(s) other than L1-SINR, a UE assumes: 
-	each NZP CSI-RS port configured for interference measurement corresponds to an interference transmission layer.
-	all interference transmission layers on NZP CSI-RS ports for interference measurement take into account the associated EPRE ratios configured in 5.2.2.3.1; 
-	other interference signal on REs of NZP CSI-RS resource for channel measurement, NZP CSI-RS resource for interference measurement, or CSI-IM resource for interference measurement. 
For L1-SINR measurement with dedicated interference measurement resources, a UE assumes:
-	the total received power on dedicated NZP CSI-RS resource for interference measurement [and/] or dedicated CSI-IM resource for interference measurement corresponds to interference and noise.
For L1-SINR measurement without dedicated interference measurement resources, a UE assumes:
-	the total received power on dedicated NZP CSI-RS resource for channel measurement excluding the power of the NZP CSI-RS corresponds to interference and noise.
< Unchanged parts are omitted >



2.3. Resource setting for semi-persistent or periodic L1-SINR reporting
At the RAN1#100b-e meeting, the following TP was agreed for resource setting configuration for semi-persistent or periodic L1-SINR reporting. 
The current version of TS 38.214 v16.2.0
	5.2.1.4.1	       Resource Setting configuration
< Texts are omitted >
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 or for channel and interference measurement for L1-SINR computation.
--	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 or higher layer parameter nzp-CSI-RS-ResourceForInterference) is used for interference measurement performed on CSI-IM or on NZP CSI-RS.
< Texts are omitted >



However, this change also allows the use of NZP-IMR for the existing semi-persistent or periodic reporting for CSI acquisition in Rel-15. In our view, NZP-IMR should be only used for semi-persistent or periodic L1-SINR reporting because there was no agreement that NZP-IMR can be used for semi-persistent or periodic reporting for CSI acquisition. Thus, we have the following TP as follows.
Text proposal for TS 38.214 v16.2.0
	5.2.1.4.1	       Resource Setting configuration
< Unchanged parts are omitted >
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 or for channel and interference measurement for L1-SINR computation.
-	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 or higher layer parameter nzp-CSI-RS-ResourceForInterference) is used for interference measurement performed on CSI-IM or on NZP CSI-RS. For L1-SINR computation, the second Resource Setting (given by higher layer parameter csi-IM-ResourcesForInterference or higher layer parameter nzp-CSI-RS-ResourceForInterference) is used for interference measurement performed on CSI-IM or on NZP CSI-RS.
< Unchanged parts are omitted >




3. Conclusion
In this document, we provided the text proposals for remaining issues on multi-bema operation.


