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1. Introduction
In RAN1#NR Adhoc meeting, following agreements were made on UL transmission schemes for data: 
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.
Scheme B is non-codebook based UL transmission scheme, in this contribution we further discuss scheme B. 
2. Discussion
In has been agreed in RAN1#86 that there are multiple ways of implementing non-codebook based UL transmission, e.g., reciprocity based (based on DL RS) transmission only for calibrated UEs; UE–aided and BS-centric mechanism where UE recommends candidate UL precoders to BS based on DL RS measurement, and BS determines the final precoder; UE–centric and BS-aided mechanism where BS provides CSI (e.g. channel response, interference-related information) to the UE, and the UE determines the final precoder based on the information from the BS.
Assuming channel reciprocity holds at UE, UE can measure DL reference signal to derive optimum precoder for UL data transmission, however, since the UE doesn’t have knowledge of interference at TRP, gNB should indicate channel rank and some sort of CQI or MCS to the UE. On the other hand, since there is no codebook defined how gNB derives CQI or MCS is a question. One option could be, gNB indicates channel rank and interference related information (such as quantized interference covariance matrix), then the UE determines precoder and MCS for UL data transmission. Performance, complexity, overhead etc should be carefully considered in the system design.
In UE-aided and BS-centric mechanism, UE recommends candidate precoder/s to gNB and gNB determines the final precoder which is indicated to UE. The UE can recommend the precoder through precoded SRS, gNB selects one of the precoded SRS and indicates to the UE for UL data transmission. Or, UE simply transmits non-precoded SRS in UL and gNB determines the precoder based on measurement of SRS which is indicated to the UE in the form of quantized precoding matrix, gNB also indicates rank and MCS (or interference related information). 
In UE-centric and BS-aided mechanism, gNB provides channel and interference information measured in UL to the UE, the UE decides the transmission rank, final precoder and MCS. The signaling overhead is large compared to UE-aided BS-centric mechanism. 
Performance, complexity and overhead should be carefully studied while designing the system. Since multiple SRS transmission with same or different precoding has been agreed, UE-aided and BS-centric mechanism seems a better candidate.

Observations: Performance, complexity and overhead should be carefully studied while designing the system.
Regarding frequency selective precoding, it was agreed to support frequency selective precoding for CP-OFDM when the number of transmission port is greater than Y (FFS: Value of Y). For the UEs capable of supporting channel reciprocity, the PRG size can be up to UE implementation. For UE-aided and BS-centric mechanism the PRG size can be configurable, whether it is dynamic or semi-static indication is FFS. However, the PRG size shall not be too small which causes very large signaling overhead.

Proposal: The PRG size in UL is configurable, whether it is dynamic or semi-static indication is FFS.
3. Conclusions

In this contribution we discussed few mechanisms of non-codebook based UL transmission, we have following observation and proposal:
Observations: Performance, complexity and overhead should be carefully studied while designing the system.

Proposal: The PRG size in UL is configurable, whether it is dynamic or semi-static indication is FFS.
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