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1. Introduction
At the RAN plenary meeting 3GPPRAN#78 first 5G NR specs were approved. In this contribution possible corrections to the NR specifications related to CSI acquisition are discussed. In addition, some proposals on the UE capability signaling needed to consider practical implementation of NR CSI feedback are provided.
2. Discussion
According to the agreement from 3GPPRAN1-NR#2 meeting [1] the value of X which corresponds to offset between aperiodic CSI triggering and aperiodic CSI-RS in slots is fixed to 0. 
	Agreements:
· For aperiodic CSI-RS triggering offset X, X is fixed to zero. 
· For aperiodic CSI reporting on PUSCH, Y is indicated by DCI.
· DCI to be used for indicating the timing for PUSCH is also used to indicate Y.
· This applies to both UCI only and UCI+Data PUSCH
· The set of values is configured by higher layer
· The candidate set of values of Y is selected according to restricted conditions inferred from configuration of CSI related settings.
· The condition include at least;
· CSI parameter
· Number of CSI-RS antenna ports if PMI is included
· CSI-RS location
· Frequency granularity of CSI
· FFS: number of simultaneous CSI calculations
· FFS on mechanisms to relax CSI report timing according to number of simultaneous CSI calculations
· FFS different or same candidate Y value for the cases of UCI multiplexed with data and UCI only 


However, according to section 5.2.1.5.1 TS 38.214 [2], the value of X is configured by higher layer parameter AperiodicNZP-CSI-RS-TriggeringOffset. Hence, the corresponding text in the section 5.2.1.5.1 of TS 38.214 should be modified, for example the following wording can be used.
	[bookmark: _Hlk500779216]When aperiodic CSI-RS is used with aperiodic reporting, the CSI-RS offset is configured per resource set in the higher layer parameter AperiodicNZP-CSI-RS-TriggeringOffset. The CSI-RS triggering offset X is measured in0 slots.


It was agreed by RAN1 that Type II part 1 CSI can be carried on Long PUCCH, however the periodicity type for this case was not agreed. Since full Type II reporting is possible only for the aperiodic CSI, there is no need to configure periodic Type II part 1 CSI reporting on Long PUCCH. Hence, we propose to support Type II part 1 only for semi-persistent CSI reporting.
Proposal 1: Type II part 1 is supported only for semi-persistent CSI reporting.
For NR aperiodic CSI reporting it is possible that multiple CSI reports for one or multiple carriers are requested with one DCI. Considering the above statement, triggering of multiple aperiodic CSI reports with multiple DCIs is not needed. Hence, it is better to clarify it in the section 5.2.1.2.1 of TS 38.214. For example, the following wording can be used. 
Proposal 2: Capture the following sentence in the section 5.2.1.5.1 of TS 38.214:
	A UE is not expected to receive more than one aperiodic CSI report request for a given slot.


Parameters for UE capability signaling
According to current TS 38.214 specification, a maximum of 256 CSI-RS antenna ports (8 CSI-RS resources * 32 CSI-RS antenna ports) in one CSI-RS resource set can be configured for the UE. Support of such a large number of CSI-RS antenna ports is not desirable from the UE complexity perspective. Thus, the upper bound on the total number of CSI-RS ports within one CSI-RS resource set should be defined. In our view it is reasonable to limit the total number of CSI-RS ports in one CSI-RS resource set to maximum of . 
Proposal 3: Limit the total number of CSI-RS ports in one Resource Set to maximum of .
The complexity of CSI calculation depends on the number of CSI-RS ports and number of CSI-RS resources. So two parameters should be defined for the signaling of the UE capabilities: first, maximum number of CSI-RS resources in a CSI-RS resource set denoted as ; second, maximum number of CSI-RS ports in one CSI-RS resource defined per different number of CSI-RS resources  within CSI-RS resource set denoted as  (e.g. 32 ports in case of 1 resources, 32 ports in case of 2 resources, 24 ports in case of 3 resources, etc.). 
Proposal 4: Support UE capability signalling for the following parameters 
· Maximum number of CSI-RS resources in a CSI-RS resource set 
· Maximum number of CSI-RS ports per CSI-RS resource per different number of CSI-RS resources  in a Resource Set 
Support of multiple CSI-RS resource settings and resource sets can also lead to large number of CSI-RS ports and CSI-RS resources across all the configured resource settings which may introduce strict requirements on the UE memory size needed to store the corresponding measurements. Therefore, some constrains for the total number of CSI-RS ports and CSI-RS resources per each CC should be also considered. 
Proposal 5: Support UE capability signalling for maximum total number of CSI-RS resources per CC and maximum total number of CSI-RS ports per CC
During the email discussion “[91-NR-06] Email discussion regarding CSI timing offset for PUSCH” it was agreed to support minimum requirements for CSI calculation time for different CSI complexity types and subcarrier spacing. Similar approach can be defined for the number of CSI reports (denoted as ) UE is capable to update for different CSI complexity types and subcarrier spacing. If different complexity types are reported by the UE in the same instance, the number of CSI reports which should be updated may follow corresponding UE capability for the highest complexity type with lower  value. Since multiple CSI reports is supported for periodic, semi-persistent and aperiodic CSI, the UE capability for  should be applicable for all the CSI reporting types.
Proposal 6: UE capability for the number of CSI reports UE is capable to update  should be defined separately for each CSI complexity type and SCS
· If different complexity types are reported in the same time instance, then the UE capability for the number of updated CSI reports is determined according to the UE capability for the higher complexity type
· UE capability for  is common for periodic, semi-persistent and aperiodic CSI reporting
3. Conclusion
In this contribution possible corrections to the NR specifications and parameters for UE capability signaling were discussed. The following proposals were made: 
Proposal 1: Type II part 1 is supported only for semi-persistent CSI reporting.
Proposal 2: Capture the following sentence in the section 5.2.1.5.1 of TS 38.214:
	A UE is not expected to receive more than one aperiodic CSI report request for a given slot.


Proposal 3: Limit the total number of CSI-RS ports in one Resource Set to maximum of .
Proposal 4: Support UE capability signalling for the following parameters 
· Maximum number of CSI-RS resources in a CSI-RS resource set 
· Maximum number of CSI-RS ports per CSI-RS resource per different number of CSI-RS resources  in a Resource Set 
Proposal 5: Support UE capability signalling for maximum total number of CSI-RS resources per CC and maximum total number of CSI-RS ports per CC
Proposal 6: UE capability for the number of CSI reports UE is capable to update  should be defined separately for each CSI complexity type and SCS
· If different complexity types are reported in the same time instance, then the UE capability for the number of updated CSI reports is determined according to the UE capability for the higher complexity type
· UE capability for  is common for periodic, semi-persistent and aperiodic CSI reporting
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