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1. Introduction

In RAN1 #86 [1] the following agreements were made on CSI measurements and reporting.

Agreements:
· A simplified CSI acquisition framework should be studied in NR, which could support

· CSI measurement based on CSI-RS (if supported)
· Implicit and explicit CSI feedback

· CSI acquisition based on different degree of reciprocity

· Other features to be supported

· The implicit CSI feedback methods should be studied in NR

· Codebook design

· Interference measurement based on interference measurement resource which could be one or more of the following options

· ZP CSI-RS (if supported)
· NZP CSI-RS (if supported)
· DMRS (if supported)

· Other resources are not precluded

· CSI feedback based on DMRS (if supported)
· The explicit CSI feedback methods should be studied in NR

· Feedback of channel covariance matrix

· Feedback of channel matrix 

· Feedback of  channel eigenvector

· Both quantized and unquantized/analog feedback
· Other methods are not precluded
· CSI measurement and reporting with the following components should be studied in NR

· Wideband/long-term CSI

· Subband/short-term CSI

· Explicit CSI

· Implicit CSI
· Configuration of the above components individually or jointly is FFS

In this document we further elaborate on the opportunities for CSI acquisition based on different degrees of reciprocity, specifically for Massive MIMO operation in NR.
2. Discussion
Aspects of channel reciprocity based CSI feedback have been discussed in contributions for RAN1 #86, e.g. [2], [3], [4].

As stated in [2], instead of designing codebooks for large arrays, the base station can get channel information through UL sounding reference transmission. However it was also noted that interference information is not reciprocal, so interference feedback should be reported by UE.

On these aspects, in [3] it is noted that in some scenarios there is a considerable risk that the quality of CSI measurements is affected by SRS interference, and that such scenarios might be mitigated by coordination among TRPs within a cluster. Also [4] highlights this issue and suggests that SRS design should take into account the pilot contamination problem. The number of orthogonal SRSs should be maximized and coordination of SRSs across neighboring cells may be considered.
Observation 1: Although significant benefits are available by using channel reciprocity based CSI feedback potential issues have been identified, e.g. on interference information and the need for TRP coordination.
We would like to highlight the opportunity of UE reporting of interference feedback or other support signalling by UE in the case of utilization of reciprocity mode operation. Specifically the opportunity of UE reporting may support both methods to identify SRS interference situations and to mitigate SRS interference, as well as reducing the impact of the interference aspects of UL vs DL operations. Such UE assistance could be trigger based. The UE assistance may e.g.be initiated based on trigger events for certain UE or TRP radio environment conditions. In case such conditions occurs, UE could report interference characteristics or other support signalling to TRP. We suggest RAN1 to study UE reporting of interference feedback or other support signalling for CSI reporting optimizations.
Proposal 1: RAN1 to study UE reporting of interference feedback or other support signalling for CSI reporting optimizations.

In [3] it is also mentioned that dynamics of SRS design should be introduced e.g. in frequency and time, for NR to configure SRS transmissions based on different scenarios. We would like to emphasize that these dynamics also may be utilized for an NR system to configure the variable SRS design to accommodate almost blank SRS periods in order to analyse potential interference situations. We support this specific proposal in [3] regarding dynamics of SRS design and suggest RAN1 to study the potential of SRS interference analysis by means of aperiodic SRS signalling.
Proposal 2: RAN1 to study potential for coordination between TRPs for SRS interference analysis in conjunction with aperiodic SRS reporting.
3. Conclusion 
In this contribution we have discussed the channel reciprocity based operation for Massive MIMO operation in NR, and conclude on the following observations and proposals:

Observation 1: Although significant benefits are available by using channel reciprocity based CSI feedback potential issues have been identified, e.g. on interference information and the need for TRP coordination.
Proposal 1:  RAN1 to study UE reporting of interference feedback or other support signalling for CSI reporting optimizations.
Proposal 2: RAN1 to study potential for coordination between TRPs for SRS interference analysis in conjunction with aperiodic SRS reporting.
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