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1
Introduction
In the RAN1 NR AH meeting, there were some agreements on channel reciprocity usage for CSI acquisition [1]:
Agreements:

· Study the following DL CSI feedback for different degree of channel reciprocity, 

· For full channel reciprocity 

· Explicit interference feedback: e.g., Interference covariance matrix, diagonal elements of interference covariance matrix

· Implicit interference feedback: e.g., Interference PMI feedback

· Explicit channel feedback: e.g., CSI of multiple TRPs

· For partial channel reciprocity (e.g., more Rx ports than Tx ports at UE)

· Partial CSI feedback for eNB to acquire full CSI 

· Study whether or not to support CSI-RS and SRS transmission in the same slot (e.g., for fast CSI acquisition)

· Study if a limitation on the number of SRS and/or CSI-RS ports due to UE complexity, slot duration of different numerology are needed.

In this contribution we analyze the possibility of channel reciprocity and different utilization methods, and give our preferences.
2
Channel reciprocity categorization
Channel reciprocity has been extensively discussed in the LTE stage, so when considering the context of 5G new radio, the new things mainly include two aspects, one is beam reciprocity, and another is TDD popularity in high frequency band. Genearly, beam reciprocity belongs to long term channel reciprocity, and in case of TDD popularity, it seems some optimizations of TDD system may be considered. Regarding the channel reciprocity utilization, there are different level degrees to dig it out. In this section, some detailed analysis are provided to give one clearer picture of channel reciprocity. 
2.1 
Long term reciprocity vs short term reciprocity
Long term channel recirprocity is robust to instant channel variation and antenna calibration errors, even only partial channel reciprocity available. More specifically, long term channel reciprocity will cover beam direction, long term precoding vector and some channel statistics information. In TDD system, beam reciprocity is one basic long term reciprocity property, where in DL, one DL beam can be associated to one UL beam, similarly, one UL beam can be associated with one DL beam. Typically, using SRS can achieve DL beam direction or DL precoding vector. In this sense, long term reciprocity can be used with more confidence. In case of short term channel reciprocity, it is vulnerable to calibration error and TX/RX asymmetricity. Though channel itself reciprocity is possibley holding, interference and CQI are still needed to feed back and report. Therefore, it should be careful to design one robust way to utilize short term channel reciprocity.   

Observation 1: Long term channel reciprocity is robust in real application, while for short term channel reciprocity utilization, it should be targeted to overcome instant calibration error, TX/RX asymmetricity and other non-ideal factors.   
2.2 
Full channel reciprocity vs Partial channel reciprocity  

Normally full channel reciprocity is referring to symmetrical TX/RX RF paths in UE side. Ideally, DL full channel information can be acquired via UL signals. Even if full channel reciprocity is available, in order to get one correct CQI, necessary interference information should be fed back from UE. In case of partial channel reciprocity, additional CSI reporting will be needed to get one complete precoding vector. However, how to combine the additional CSI reporting and partial channel information to get one complete precoding vector(s) is not mature. Typically, if UE TX port number is less than RX port number, DL transmission layer number should be equal or less than UE TX port number. In this sense, partial channel reciprocity is not robust in real application. One effective way is to use its long term reciprocity property. For example, according to UL SRS transmission, DL long term precoded vector can be acquired and then using precoded CSI-RS to estimate DL CQI/PMI/RI. In another aspect, UE receiver is not visible to base station. If MU-MIMO is used, due to complex channel information processing and CQI compensation, correct CQI calculation in gNB side is questionable even if full channel reciprocity is available. Hence, in order to get accurate CQI, using precoded CSI-RS is one option to get instant CQI measurement. The used precoding vector can be linked to single user precoding vector, and also be linked to MU-MIMO precoding vector. In this context, LTE R13 class B mode is one starting point to utilize channel reciprocity. 
Observation 2: Even if full channel reciprocity is available, UE receiver processing is not reflected in gNB CQI calculation. 

Observation 3: For partial channel reciprocity, long term CSI information can be used to keep transmission robust.
Proposal: In order to get accurate CQI estimation, precoded CSI-RS can be considered to replace instant interference feedback in channel reciprocity case. 
3
Conclusions
In this contribution, channel reciprocity categorization has been disussced, meanwhile, different usage for channel reciprocity are also analysed. In sum, we have the following observations and proposal:
Observation 1: Long term channel reciprocity is robust in real application, while for short term channel reciprocity utilization, it should be targeted to overcome instant calibration error, TX/RX asymmetricity and other non-ideal factors.   

Observation 2: Even if full channel reciprocity is available, UE receiver processing is not reflected in gNB CQI calculation. 

Observation 3: For partial channel reciprocity, long term CSI information can be used to keep transmission robust.
Proposal: In order to get accurate CQI estimation, precoded CSI-RS can be considered to replace instant interference feedback in channel reciprocity case. 
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