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1 Introduction
Notes and offline agreements from the Wednesday offline summary on UL MIMO follow.

1.1.1 MIMO
1.1.1.1 Multi-antenna scheme
Physical control channel related issues are to be discussed in the agenda item for scheduling/HARQ aspects.

1.1.1.1.1 Remaining details on codeword mapping 

Limit to 1 contribution per 1 company/organization/university
R1-1713386
CW to layer mapping and frequency domain interleaving
Qualcomm Incorporated

R1-1713573
Finalizing Layer Mapping
Samsung

R1-1713909
Remaining Details on Resource Element Mapping
NTT DOCOMO, INC.

R1-1714270
Remaining details for codeword to layer mapping for DL and UL
Ericsson
R1-1712228
Codeword to layer mapping in NR
Huawei, HiSilicon
R1-1712284
Remaining details of codeword mapping and interleaving
ZTE

R1-1712363
On codeword mapping
CATT

R1-1712536
Remaining details on CW to MIMO layer mapping
Intel Corporation

R1-1712670
Discussion on codeword to resource mapping
Lenovo, Motorola Mobility

R1-1712703
Codeword to Layer Mapping for NR
AT&T

R1-1712829
On remaining details of codeword mapping
vivo

R1-1713135
Discussion on codeword mapping
LG Electronics

R1-1713688
codeword mapping in NR
MediaTek Inc.

R1-1713808
Discussion on codeword mapping
ETRI

R1-1714203
Discussion on Codeword Mapping
Potevio

1.1.1.1.2 Codebook based transmission for UL 
From R1-1714665 “Summary of Issues and WFs on Codebook based transmission for UL”:

Proposal 2: For 2-Tx case, support the codebook structure in the following table.

· FFS: 4 Tx case, e.g. single stage vs. two stage, whether both antenna selection and antenna combination should be supported.

· The codebook sub-set restriction can be used to support the selection of antenna combination and antenna selection based codebook.

· FFS: the codebook sub-set restriction is configured by explicit signalling or determined by waveform and/or number of antenna ports of PT-RS
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From R1-1715076:

· In NR , the following UL codebook configurations are supported.
· TPMI is wideband at least for 2 Tx
· For DFT-s-OFDM, LTE UL codebooks are used. 
· For 2Tx, for CP-OFDM, NR DL 2Tx codebook (below) is used.:
· 
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· FFS whether or not non-unity amplitude scaling coefficients are added for CP-OFDM
· Note: Indicated SRI(s) in UL grant is (are) used for panel selection or multi-panel transmission. 
Offline Agreement:

For DFT-S-OFDM, use rank 1 precoders from table below for 2 Tx with wideband TPMI only
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Offline Agreement:

For CP-OFDM
· At least TPMIs 0-3 for rank 1 and 0 to 1 for rank 2 are used

· One of the two following Antenna port selection mechanisms is supported; 
· Decide among the two alternatives in RAN1# 90bis

Alt 1: TPMI indices 4 and 5 for rank 1, and 2 for rank 2, from the above table are used for CP-OFDM
Alt 2: SRI indicates selected antenna ports

Offline Agreement
For 2 Tx, use single stage DCI with a semistatically configured size to convey TPMI, SRI, TRI in Rel-15
Offline Agreement
Total combined DCI size of TPMI, TRI, and SRI does not vary with PUSCH resource allocation for single stage DCI
Offline Agreement:
Specify UE capability identifying if UL MIMO capable UE can support coherent transmission 

FFS: if UE capability identifies if coherent transmission is supported on all of, vs. none of, vs. on a subset, of its transmit chains
FFS: how UL MIMO precoding design takes into account the above capability
Limit to 1 contribution per 1 company/organization/university
R1-1713387
Codebook based UL transmission
Qualcomm Incorporated
R1-1713574
Codebook-Based UL Transmission
Samsung

R1-1714271
UL MIMO for codebook based transmission
Ericsson
R1-1712285
Codebook based UL transmission
ZTE

R1-1712364
Discussion on codebook based UL MIMO transmission
CATT

R1-1712537
On codebook based UL tansmission
Intel Corporation

R1-1712704
On Uplink Transmision with Codebook for NR
AT&T

R1-1712830
Discussion on codebook based UL transmission
vivo

R1-1713136
Discussion on codebook based transmission for UL
LG Electronics

R1-1713241
On uplink codebook design
Guangdong OPPO Mobile Telecom

R1-1713689
Codebook based transmission in UL
MediaTek Inc.

R1-1713766
Codebook based transmission for UL MIMO
Huawei, HiSilicon

R1-1713910
Codebook based transmission for uplink
NTT DOCOMO, INC.

R1-1714135
TPMI Indication for Frequency Selective UL Precoding 
InterDigital, Inc.

R1-1714235
UL Codebook Based Transmission and Codebook Design
Nokia, Nokia Shanghai Bell

1.1.1.1.3 Non-codebook based transmission for UL
R1-1715018  Summary of issues on UL non-codebook based transmissions
Offline Proposal:

R1-1714945: WF on Non-Codebook based UL Transmission
Huawei, HiSilicon, DOCOMO, Ericsson, InterDigital, LGE, Sharp, China Telecom, ZTE, Sanechips, Nokia, NSB, AT&T, China Unicom, Spreadtrum, Fujitsu, CeWiT, Intel, IITM, Mitsubishi, MediaTek, [CATT]
· For PUSCH precoder determination in non-codebook-based UL MIMO, support Alt.1, (i.e., at least SRI(s) only without TPMI indication in the UL grant) for wideband indication.
· Note: the network is aware what precoded transmissions inferred from SRS transmission(s) can be simultaneously conducted by the UE. 
· FFS signaling and/or configuration details
· FFS: If sub-band indication is supported, down-select Alt. 1-3 for it
Limit to 1 contribution per 1 company/organization/university
R1-1712229
Non-codebook based transmission for UL MIMO
Huawei, HiSilicon
R1-1712365
Discussion on non-codebook based UL MIMO transmission
CATT

R1-1712705
On Non Codebook based UL Transmisions
AT&T

R1-1712286
Non-Codebook based and Hybrid based UL transmission
ZTE

R1-1712538
On non-codebook based UL transmission
Intel Corporation

R1-1712831
Discussion on non-codebook based UL transmission
vivo

R1-1713137
Discussion on non-codebook based transmission for UL
LG Electronics

R1-1713242
Design of uplink non-codebook transmission
Guangdong OPPO Mobile Telecom

R1-1713388
Non-codebook based UL transmission
Qualcomm Incorporated

R1-1713575
Discussion on Non-Codebook-Based UL Transmission
Samsung

R1-1713690
Non-codebook based transmission in UL
MediaTek Inc.

R1-1713911
Beam determination for non-codebook based transmission for uplink
NTT DOCOMO, INC.

R1-1714236
Non-codebook based UL-MIMO transmission
Nokia, Nokia Shanghai Bell

R1-1714272
UL MIMO for non-codebook based transmission
Ericsson
1.1.1.1.4 Diversity transmission for UL
Limit to 1 contribution per 1 company/organization/university
R1-1713767
Diversity-based transmission for UL
Huawei, HiSilicon

R1-1714136
On the Performance of Uplink Transmit Diversity Schemes 
InterDigital, Inc.

R1-1714603
On UL diversity transmission scheme
Qualcomm Incorporated (R1-1713389)
R1-1712269
UL diversity transmission for DFTsOFDM
Mitsubishi Electric RCE

R1-1712287
Diversity based uplink transmission schemes
ZTE

R1-1712366
Further discussion on transmit diversity scheme in UL
CATT

R1-1712539
On diversity based UL transmission
Intel Corporation

R1-1712706
UL Diversity based Transmisson Scheme for NR
AT&T

R1-1712832
Discussion on diversity transmission for UL
vivo

R1-1713138
Discussion on diversity transmission for UL
LG Electronics

R1-1713576
Diversity transmission for UL
Samsung

R1-1714204
Discussion on diversity transmission for UL
Potevio

R1-1714237
UL-MIMO diversity-based transmission
Nokia, Nokia Shanghai Bell

R1-1714273
Robust Transmission Scheme for PUSCH
Ericsson
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