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Introduction
In RAN1#90, some agreements on 2 Tx codebook have been achieved. The remaining issues for UL codebook based transmission are as follows:
1. Antenna selection for 2Tx case
2. Codebook for 4Tx case
3. DL control signaling 

Remaining Issues for 2 Tx case
The following 2 alternatives are proposed for antenna selection for CP-OFDM:
· Alt-1: TPMI based antenna selection: CATT, vivo, OPPO, Docomo, AT&T, Nokia, Intel, Ericsson (only for allocated RBs for a PUSCH transmission)
· Alt-2. SRI based antenna selection: ZTE, Sanechips
There are two offline agreements in NR AH#3 according to R1-1716921.
Offline Agreement:
· For codebook based transmission, a total of up to 4 SRS ports can be indicated using SRI(s): 		
· The total number of indicated SRS ports can be 2, or 4: 	
· Note: codebook design can be independent of the total number of ports indicated by SRI(s)

Offline Agreement:
· For single SRS resource case with CP-OFDM with 2 ports 
· Use Alt 1 from RAN1#90: include TPMIs 4 & 5 for rank 1 and TPMI 2 for rank 2, except the scale factor is FFS

We made the following proposal according to majority companies’ views and the offline agreement:
Proposal 1: 
· For codebook based transmission, a total of up to 4 SRS ports can be indicated using SRI(s): 		
· The total number of indicated SRS ports can be 2, or 4: 	
· Note: codebook design can be independent of the total number of ports indicated by SRI(s)

· For single SRS resource case with CP-OFDM with 2 ports 
· Use Alt 1 from RAN1#90: include TPMIs 4 & 5 for rank 1 and TPMI 2 for rank 2, except the scale factor is FFS

4Tx codebook  
There are two major opening issues for 4Tx codebook: one is whether to support both antenna selection and antenna combination; the other is whether to support dual-stage codebook. Companies’ views are shown as follows:
The 4Tx codebook should support both antenna selection and antenna combination: vivo, OPPO, CATT, LG, Nokia, Intel
Regarding single vs dual-stage codebook structure, proposals can be summarized as follows.
· Single-stage: OPPO, CATT, Docomo, Qualcomm
· Dual-stage: Huawei, HiSilicon, LG, Samsung, Intel

We made the following proposal according to companies’ views:
Proposal 2: 
· For CP-OFDM, the 4Tx codebook should support both antenna selection and combining.
· For wideband precoding, single-stage codebook is used.
· For subband precoding, dual-stage codebook is used: the first stage is used for antenna selection and the second stage is used for antenna combining.


DL Control Signaling
In terms of the DL control signaling, there are the following opening issues:
· How to indicate the SRI, TPMI and RI in DCI
· Single stage DCI vs. dual stage DCI for frequency selective precoding
· Subband TPMI indication for frequency selective precoding

Companies’ views are shown as follows:
Combining the indication of SRI wideband TPMI and TRI in DCI:
· Supported: Ericsson, Intel, ZTE, Sanechips
· Objected: LG

Proposal 3: 
· Support at least the joint encoding of wideband TPMI and TRI in DCI to save the overhead, and down-select one alternative from the following in this meeting:
· Alt1: joint encoding of SRI, wideband TPMI and TRI
· Alt2: independent coding of SRI and joint coded wideband TPMI and TRI


For frequency selective precoding, the following options are proposed:
· Single-stage DCI: LG, Docomo, Ericsson, Nokia
· Dual-stage DCI: Huawei, HiSilicon, AT&T, Lenovo, Motorola

For subband TPMI indication, there are the following options:
· Couple TPMI & RA: CATT, Samsung, Huawei, HiSilicon, Nokia, Ericsson, Lenovo, Motorola
· Decouple TPMI & RA: ZTE, Sanechips, Intel
· Wide-band and mid-band indication: IDC
Samsung also proposed two configurations of TPMI: precoder from a codebook and precoder/beam group from a codebook. 

Listed WF
[bookmark: _GoBack]R1-1718897,  “WF on 4Tx UL codebook for DFTs-OFDM”, LG Electronics, CATT, Intel

Proposals
After reviewing the contributions, we make the following proposals:
Proposal 1: 
· For codebook based transmission, a total of up to 4 SRS ports can be indicated using SRI(s): 		
· The total number of indicated SRS ports can be 2, or 4: 	
· Note: codebook design can be independent of the total number of ports indicated by SRI(s)

· For single SRS resource case with CP-OFDM with 2 ports 
· Use Alt 1 from RAN1#90: include TPMIs 4 & 5 for rank 1 and TPMI 2 for rank 2, except the scale factor is FFS

Proposal 2: 
· For CP-OFDM, the 4Tx codebook should support both antenna selection and combining.
· For wideband precoding, single-stage codebook is used.
· For subband precoding, dual-stage codebook is used: the first stage is used for antenna selection and the second stage is used for antenna combining.

Proposal 3: 
· Support at least the joint encoding of wideband TPMI and TRI in DCI to save the overhead, and down-select one alternative from the following in this meeting:
· Alt1: joint encoding of SRI, wideband TPMI and TRI
· Alt2: independent coding of SRI and joint coded wideband TPMI and TRI
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