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1. Introduction
In RAN1-NR meeting in January 2017, RAN1 agreed on candidate transmission schemes for uplink (UL) [1]. 
	Agreements:
· Support at least the following UL transmission schemes for data in NR

· Scheme A: Codebook based UL transmission

· Support frequency selective precoding for CP-OFDM when the number of transmission port is greater than X (FFS: Value of X).

· Study codebook design including single-stage and multi-stage, e.g., W1W2 structure, codebook 

· Study the following DL signaling, e.g.,

· One level DCI

· Two level DCI

· MAC CE

· DCI associated with PDSCH (like UCI associated with PUSCH in LTE)

· Scheme B: Non-codebook based UL transmission

· Support frequency selective precoding for CP-OFDM when the number of transmission port is greater than Y (FFS: Value of Y).

· Support the indication of DL measurement RS for UE to calculate candidate precoder

· Study the mechanisms for UL precoder determination, e.g. precoded SRS based, non-precoded SRS based, hybrid precoded and non-precoded SRS based

· Diversity-based transmission schemes

· FFS: Whether the scheme has specification impact or not

· FFS: Merging of the schemes

· Support rank determination by gNB

· Support PRB bundling for CP-OFDM

· Study configurability of PRG size for CP-OFDM

· Study the PRG size

· FFS: Single port transmission is supported for the UE capable for multiple antenna port transmission.


In this contribution, we discuss the details of non-codebook precoder design, because they have not been clarified yet.
2. Discussion

First we discuss whether the scheme other than codebook based precoding and diversity transmission is needed. In LTE-A, since UE has limited number of antenna elements, e.g., 4 elements, a codebook can cover all antenna patterns. On the other hand, in NR, UE is assumed to have multi-panels where each panel is equipped with multi-antenna elements and their deployment can vary from UE to UE. This makes it difficult to cover all antenna patterns in a predefined codebook because there will be large number of antenna patterns. Hence, more flexible scheme than codebook based precoding should be introduced so that UE with large number of antenna elements and/or panels can achieve full precoding gain. Non-codebook based precoding can be used for this purpose. 
When considering non-codebook based precoding, there are two options: UE-centric and TRP-centric. Regarding the first option, when UE holds beam correspondence, UE can determine its Tx beam based on downlink (DL) measurement, e.g., Rx beam can be used as Tx beam. It can reduce signaling overhead from the network, e.g., signaling of TPMI. Since channel quality may differ before and after Tx beam change, TRP may not be able to grant appropriate MCS to UE right after the beam change. But MCS can be adjusted in HARQ process. As a result it wouldn’t be a major problem. As for the second option, as described in [2], UE selects its candidate Tx beams, sweep them, and then TRP indicates the best beam to UE. With this method, TRP can control UE Tx beam, which would help TRP managing inter-cell interference. TRP will be able to grant appropriate MCS according to UL measurement. However this increases signaling overhead, e.g., TPMI signaling. And the major benefit of reciprocity based transmission will be lost. In addition, as the number of UE antenna elements is smaller than that of TRP, UE Tx beam gain would be much smaller than TRP. Taking this into account, we are skeptical that TPMI signaling brings larger gain than its overhead. Furthermore it has spec. impact.
In conclusion, in order to earn full reciprocity gain, we propose that UE should be allowed to determine its Tx beam without TPMI signaling for non-codebook precoding.

Proposal 1: For non-codebook scheme, UE should be allowed to determine its Tx beam without TPMI signaling.
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