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1 Introduction

In RAN#78 meeting, NSA specifications of NR were declared as complete and frozen. It has been agreed that RAN1 shall continue to focus on stabilizing basic and essential functionality for the scope of the December drop in this RAN1 AH1801 meeting.  There are some issues on CSI measurement which need to be refined or updated in the specification. We provide our TPs on CSI measurement related issues in this contribution.

2 CSI derivation for multiple resources
In the current CSI framework, CRI report can be used for CSI reporting, when multiple resources are configured in the corresponding resource set and report quantity is set to ‘CRI/RI/PMI/CQI’, ‘CRI/RI/i1’, ‘CRI/RI/i1/CQI’, ‘CRI/RI/CQI’ or ‘CRI/RI/LI/PMI/CQI’. In these cases, how CRI and the remaining CSI parameters are derived based on multiple resources hasn’t been decided. The intention of configuring multiple resources in one resource set and CRI feedback is to implement the case like LTE Class B K>1. Hence we can reuse the approach in LTE Class B K>1.
TP 1: For TS 38.214 Subclause 5.2.1.4 Report configurations
	When the UE is configured 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’, and multiple resources are configured in the corresponding resource set for channel measurement, the UE shall derive the CSI parameters other than CRI conditioned on the CRI.
When the UE is configured with the higher layer parameter ReportQuantity set to ‘CRI/RSRP’
-
if the UE is configured with the higher layer parameter group-based-beam-reporting set to ‘OFF’, the UE is not required to update measurements for more than 64 [CSI-RS and or SSB] resources, and the UE shall report in a single report nrofReportedRS (higher layer configured) different [CRI and SSBRI (SSB Resource Indicator)] for each report setting. If the higher layer parameter nrofReportedRS is configured to be one, the reported L1-RSRP value is defined by a 7-bit value in the range [-140, -44] dBm with 1dB step size. If the higher layer parameter nrofReportedRS is configured to be larger than one, the UE shall use largest L1-RSRP and differential L1-RSRP based reporting, where the largest value of L1-RSRP uses a 7-bit value and the differential L1-RSRP uses a 4-bit value. The differential L1-RSRP values are computed with 2 dB step size with a reference to the largest L1-RSRP value which is part of the same L1-RSRP reporting instance. 

-
if the UE is configured with the higher layer parameter group-based-beam-reporting set to ‘ON’, the UE may report in a single reporting instance up to number-of-beams-reporting L1-RSRP and CSI reports, where up to number-of-beams-reporting [CSI-RS and or SSB] resources can be received simultaneously by the UE either with a single spatial domain receive filter, or with multiple simultaneous spatial domain receive filters.

For L1-RSRP computation

-
the UE may be configured with CSI-RS resources, SS/PBCH Block resources or both CSI-RS and SS/PBCH Block resource.
-
the UE may be configured with CSI-RS resource setting up to 16 CSI-RS resource sets having up to 64 resources within each set. The total number of different CSI-RS resources over all resource sets is no more than 128.




3 Linkage among CSI reporting, CSI-RS and CSI-IM
In the current CSI framework, each aperiodic CSI report can be linked to one, two or three CSI resource settings for aperiodic CSI reporting. This linkage should also be applied to periodic and semi-persistent CSI reporting to make the whole CSI framework work. 
In the case of two or three CSI resource settings, one of them can be a CSI-IM resource setting for interference measurement. For CSI-IM, ZP CSI-RS based IMR is used to calculate interference power corresponding to each resource used for channel measurement. Then there should be a resource level association between CMR and CSI-IM. Otherwise CSI-IM based interference measurement does not work. This association has not been reflected in the current specifications.
In addition, in RAN1#91, it has been agreed that UE is not expected to be indicated with CMR subset and IMR subset with overlapping resources. This agreement has not been captured in the current specification.
It’s also agreed in RAN1#91 that UE assumes the same spatial QCL assumption for ZP/NZP-CSI-RS based IMR resource as the one configured for NZP CSI-RS resource for CM. It should be a general restriction for CSI measurement. However, in the current spec, it’s captured under semi-persistent CSI. Further, it should be a resource-level association. Last but not least, NR can allow allocating CSI-RS/CSI-IM and PDSCH in the same symbol for the same UE. Then UE should assume same QCL assumptions for PDSCH and CSI-RS/CSI-IM in the same symbol. It needs to be clarified in the specifications.
TP 2: For TS 38.214 Subclause 5.2.1.3 Measurement link
	Each Link MeasLinkConfig in the higher layer-configured CSI measurement setting contains the CSI Reporting Setting indication, CSI Resource Setting Indication, and MeasQuantity an indication of the quantity to be measured which can be either channel measurement or interference measurement. ReportConfigMax indicates the maximum number of report configurations, ResourceConfigMax indicates the maximum number of resource configurations, MeasLinkConfigMax indicates the maximum number of link configurations, ResourceSetMax indicates the maximum number of resources sets per resource configuration, CSI-RS-ResourcePerSetMax indicates the maximum number of NZP-CSI-RS resources per NZP-CSI-RS resource set, NZP-CSI-RS-ResourceMax indicates the maximum number of NZP-CSI-RS resources, CSI-IM-ResourcePerSetMax indicates the maximum number of CSI-IM resources per CSI-IM resource set, CSI-IM-ResourceMax indicates the maximum number of CSI-IM resources, and AperiodicReportTrigger contains trigger states for dynamically selecting one or more aperiodic reporting configurations.   
Each ReportConfig is linked to periodic, or semi-persistent, or aperiodic resource setting(s): 

-
When one resource setting is configured, the resource setting is for channel measurement for L1-RSRP computation.

-
When two resource settings are configured, the first resource setting is for channel measurement and the second one is for interference measurement performed on CSI-IM or on non-zero power CSI-RS. If interference measurement is performed on CSI-IM, each CSI-RS resource for channel measurement is resource-wise associated with a CSI-IM resource by the ordering of NZP-CSI-RS-ResourceConfigID and CSI-IM-ResourceId in the corresponding resource sets.
-
When three resource settings are configured, the first one resource setting is for channel measurement, the second one is for CSI-IM based interference measurement and the third one is for non-zero power CSI-RS based interference measurement. Each CSI-RS resource for channel measurement is resource-wise associated with a CSI-IM resource by the ordering of NZP-CSI-RS-ResourceConfigID and CSI-IM-ResourceId in the corresponding resource sets.


TP 3: For TS 38.214 Subclause 5.2.1.4.1 Resource setting configuration
	Each trigger state configured using the higher layer parameter ReportTrigger is associated one or multiple ReportConfig where each ReportConfig is linked to periodic, or semi-persistent, or aperiodic resource setting(s) according to Subclause 5.2.1.3.
-



For CSI measurement(s), a UE assumes: 

-    the CSI-RS resource(s) for channel measurement is not overlapped with the CSI-IM resource(s) or non-zero power CSI-RS resource(s) for interference measurement.
-    the CSI-RS resource(s) for channel measurement and the NZP CSI-RS/CSI-IM resource(s) for interference measurement are spatially quasi co-located. 
-    same spatial QCL assumption for PDSCH and NZP CSI-RS/CSI-IM resource(s) in the same symbol.
-
each non-zero power CSI-RS port configured for interference measurement corresponds to an interference transmission layer.
-
all interference transmission layers on non-zero power CSI-RS ports for interference measurement, taking into account the associated EPRE ratios configured in 5.2.2.3.1; and

-
other interference signal on REs of non-zero power CSI -RS resource for channel measurement, non-zero power CSI -RS resource for interference measurement, or CSI-IM resource for interference measurement”


TP 4: For TS 38.214 Subclause 5.2.1.5.2 Semi-persistent CSI

	For a UE configured with the higher layer parameter ResourceConfigType set to ‘semi-persistent’. 

-
when a UE receives an activation command [10, TS 38.321] for CSI-RS resource(s) for channel measurement and CSI-IM/NZP CSI-RS resource(s) for interference measurement associated with configured CSI resource setting(s) in slot n, the corresponding actions in [10, TS 38.321] and the UE assumptions (including quasi-co-location assumptions provided by a reference to a TCI-RS-SetConfig) on CSI-RS/CSI-IM transmission corresponding to the configured CSI-RS/CSI-IM resource configuration(s) shall be applied no later than the minimum requirement defined in [10, TS 38.133]. 

-
when a UE receives a deactivation command [10, TS 38.321] for activated CSI-RS/CSI-IM resource(s) associated with configured CSI resource setting(s) in slot n, the corresponding actions in [10, TS 38.321] and UE assumption on cessation of CSI-RS/CSI-IM transmission corresponding to the deactivated CSI-RS/CSI-IM resource(s) shall apply no later than the minimum requirement defined in [10, TS 38.133].

-




4 Conclusion

In this contribution, we provide TPs on CSI measurement related issue to the current NR specifications.
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