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Introduction
In RAN1#88, the following agreements were made [1]: 
	Agreements:
· NR supports UL-MIMO scheduling by DCI, which includes at least some of
· Indication of a SRS resource (SRI) which has been transmitted by this UE in previous time instance
· Each configured SRS resource is associated with at least one UL Tx beam/precoder
· FFS: whether to allow the existence of this field only when multiple SRS resources are configured to UE.
· Transmit Rank indicator (TRI)
· Possible values are up to the number of SRS ports configured in the indicated SRI
· Wideband transmit PMI (TPMI), with details FFS including dual-stage codebook (if supported)
· FFS: Possible PMs depend on the number of SRS ports configured in the indicated SRI
· FFS: whether to allow the existence of this field for non-codebook-based UL-MIMO transmission
· FFS: Subband TPMI 
· UL MCS indication
· UL HARQ related information
· UL Resource allocation
· FFS on multiple SRI indication and corresponding indications of TRI(s) and TPMI(s)
· FFS: Joint encoding or separate encoding
Agreements:
· Scheme A: Codebook based UL transmission
· For the previous agreement “Support frequency selective precoding for CP-OFDM when the number of transmission port(s) is equal to or greater than X (FFS: Value of X).”, FFS the value X and the interpretation of transmission port(s)
· Scheme B: Non-codebook based UL transmission
· For the previous agreement “Support frequency selective precoding for CP-OFDM when the number of transmission port(s) is equal to or greater than Y (FFS: Value of Y).”, FFS the value Y and the interpretation of transmission port(s)
Agreements:
· In NR, support UE to report its capability regarding the max number of spatial layers (N) for UL transmission
· NR supports UL codebook for an UE based on the reported capability, at least one of the followings is supported 
· Alt1: Network configures multiple codebooks each corresponding to a # of antenna ports
· Alt2: Network configures a scalable/nested codebook supporting a variable # of antenna ports
· Alt3: Network configures a codebook same as UE capability
· Alt 4: UE recommends a subset of codebook(s)
· This alternative may be absorbed into one or more the above alternatives
· FFS the codebooks corresponding to a given number of TX antenna ports can be fixed in specification or configurable 
· UL codebook structure: at least one of the following two is supported
· Alt 0: single-stage codebook 
· Alt 1: dual-stage codebook 
· Consider using LTE codebooks, the impact of multi-panel, etc. for UL codebook design



Based on the submitted contributions in RAN1#88bis for this agenda item ([2] - [12]), the following issues are identified and summarized in the following sections.   
1. UL codebook structure
2. Number of APs for frequency selective precoding
3. DL control signaling

UL codebook structure 
There two options for the UL codebook structure:
· Single-stage codebook: CATT, Qualcomm, Ericsson, Nokia(#AP <x), Intel
· Two-stage codebook: CATT, LG, Huawei, Samsung, Nokia(#AP>=x)

Number of APs for frequency selective precoding
For the number of APs X where the frequency selective precoding can be applied, the following options. 
· X=2: Huawei, Intel
· X>4: Qualcomm, Nokia, MTK, CATT
There is also another proposal from Huawei that whether to use frequency-selective precoding is a configuration, and the limitation of X ports in the specification is unnecessary.

DL Control Signaling
In terms of the DL subband TPMI indication, there are the following options:
· Single DCI: ZTE
· Two DCIs: CATT, Huawei, Samsung 
· MAC CE: Intel
For the subband TPMI indication, Intel also proposes to transmit the DCI carrying subband TPMI associated with PDSCH.

List of Current WF
The following related WFs are listed below:
WF on codebook based transmission for UL	LG Electronics, CATT, Ericsson, InterDigital, Samsung
· Codebook based transmission for UL is supported at least by following signaling in UL grant:
· SRI+TPMI+TRI, where 
· The TPMI is used to indicate preferred precoder over the SRS ports in the selected SRS resource by the SRI.
· FFS: indication on selection of multiple SRS resources
· No SRI when a single SRS resource is configured.
WF on UL codebook design principle	LG Electronics, Xinwei
· At least phase I, UL codebook is designed by assuming a single panel. 
· Details of codebook design is FFS (e.g. codebook structure, …)
· Support panel selection via indicating a SRI.
WF on UL freq selective precoding	Samsung
· When a UE is configured with UL frequency selective precoding, subband TPMIs are signaled to the UE only for allocated PRBs
· Allocated PRBs are indicated in RA field of the UL-related DCI
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