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Introduction
In RAN1#NR Adhoc meeting, following agreements were made as principles of DL codebook design to support multi-panel scenarios: 
Agreements:
· At least Type I CSI feedback should support multi-panel scenarios by choosing one of the two following alternatives:
· Alt1: only wideband co-phasing factor across panels
· Alt2: wideband and subband co-phasing factor across panels 
· At least the following criteria should be used:
· Performance-overhead tradeoff
· Description of design goal, e.g. for channel compensation or hardware impairments  
· FFS: How to capture this feature (co-phasing factor across panels) in codebook design
· Examples: in W3 with W1W2W3, W1W3W2 or W3W1W2 structure, W1W2 where multi-panel co-phasing is included in either W1 or W2
· Other examples are not precluded
Agreements:
· NR SRS design should not assume a particular antenna configuration at UE and should support dynamic port/antenna/resource selection by gNB and UE
· In the case of UE selection, it can be disabled/enabled by gNB (if the UE selection is not transparent). FFS whether or not the selection is transparent
· E.g., UE with 4 ports can be configured with 2 ports SRS by gNB
· E.g., UE sends 2 ports SRS even though configured with 4 ports SRS by gNB

In this contribution we discuss the design principles for codebook in UL. 

Discussion
In LTE, since single carrier operation in UL, the codebooks are specially designed to preserve single carrier properties for 2 TX and 4 TX; some elements in the codebook are antenna selection matrices. In NR, especially in high frequency operation, it is already envisioned that UEs will be equipped with large number of antennas and with different structures including multiple panels. It is already agreed that co-phasing across multiple panels is needed either in wideband or subband in DL. If dual codebook structure W1W2 is supported for UL, the co-phase term can also be introduced.
It has been agreed that NR should support dynamic port/antenna/resource selection by gNB and UE for SRS transmission. Dynamic port/antenna selection should also be supported for UL data transmission; in the case of multi-panel antenna structure at UE one panel can be dynamically blocked or unblocked. UL codebook design should also take antenna/panel blocking into account. For example, an UE is equipped with 2 antenna panels, each panel is associated with 4 TXRUs which corresponds to 4 ports; there are 8 ports in total. gNB configures 1 set of 8 TX codebook and 1 set of 4 TX codebook, which can be dynamically indicated for optimal performance. gNB can determine which codebook to use based on UL measurement such as SRS.
Proposal: dynamic antenna/panel selection should be supported for UL data transmission, which can be incorporated in codebook design.

Conclusions
In this contribution we discussed principles of UL codebook design, we have following proposal:
Proposal: dynamic antenna/panel selection should be supported for UL data transmission, which can be incorporated in codebook design.
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