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Title: Chairman’s notes of AI 7.2.8 Enhancements on MIMO for NR
Source: Ad-hoc Chair (Samsung)
1.1.1 Enhancements on MIMO for NR
NR_eMIMO-Core; WID in RP-182863. Please refer to the WID for detailed scoping
Evaluation methodology, if necessary, can be discussed in each respective sub-agenda.
1.1.1.1 CSI Enhancement for MU-MIMO Support

R1-1901075
Summary of CSI enhancement for MU-MIMO
Samsung
Agreement

On FD compression unit, agree on Alt1 (PMI subband size = CQI subband size) as the default, along with Alt2.2 (PMI subband size = CQI subband size / R) as secondary

· The value of R is fixed to 2

· FFS: Whether secondary implies a separate UE capability or restricted use cases

· Include issues such as limitation on the number of FD compression units, CPU occupation, latency constraint and/or BW constraint
· FFS: Whether FD compression unit is higher-layer configured or reported by the UE

Agreement
On basis/coefficient subset selection for the first layer, the following is supported:

· Common selection for all beams with size-K0 subset of 2LM reported 

· The value of K0 is configured via higher-layer signaling

· The number of reported non-zero coefficients can be smaller than or equal to K0
· FFS: Whether the value of M is configurable

Working Assumption
On the choice of oversampling factor O3, O3 = 4 is supported  

R1-1901396
Summary of Tuesday Offline Session on MU-MIMO CSI Enhancement
Samsung
Agreement 

On FD compression unit, the FD compression unit is higher-layer configured
Agreement
On basis/coefficient subset selection for the first layer, support the following: 

· Size-K0 subset design: down select in RAN1#96 from the following alternatives 

· Alt1. Unrestricted subset (size=2LM)

· Alt2. Polarization-common subset (size=LM)

· Alt3. Restricted subset (for a given subset of beams and FD basis, size=2L+M)
· The value of K0: 
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  where two values of β are supported  
· Down select in RAN1#96 from
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· The UCI consists of two parts: 

· Information pertaining to the number(s) of non-zero coefficients is reported in UCI part 1
· Note: This does not imply whether this information consists of single or multiple values 
· The payload of UCI part 1 remains the same for different RI value(s)
· Bitmap is used to indicate non-zero coefficient indices

Agreement
On the values of L, support L={2,4}

· Decide whether to support L=3 and/or L=6 in the future meetings considering the performance-overhead trade-off for different RI values and/or different number of antenna ports 

Agreement
Two values of M are supported. In RAN1#96, down select between the following alternatives (
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· Alt1. 
 
· Alt2. 

· FFS: support for p=1/8 and/or p=3/4 in addition to 1/4 and 1/2 

Agreement:

 The value of M is higher-layer configured 

· FFS: Whether UE reporting smaller value of M (in addition to the configured M) is supported 

Agreement

Values of N3: For
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Values of N3: For 
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 and NSB is # CQI subbands, when , downselect among the following alternatives in RAN1#96

· Alt1: N3
 is smallest multiple of 2, 3, or 5 which is  
· Alt2: N3 is a multiple of 2, 3, or 5. Segment into 2 parts with overlapping between 2 parts. Note: no padding is needed to align the DFT size with the multiple of 2, 3, or 5

R1-1901403
Summary of Email Discussion on MU-MIMO CSI Enhancement
Samsung
For further study for evaluation of MU-CSI

Use the following criteria and guideline to compare Alt1 and Alt2 for down selection of N3 when 
[image: image25.wmf]()13

SB

NR

´>

.
Table 1 Criteria for evaluation
	Criteria
	Comment

	Performance-overhead tradeoff (UPT vs. overhead)
	· On Alt1, whenever padding is necessary, companies should describe their (assumed) padding scheme/algorithm.

· On Alt2, companies should describe their (assumed) segmentation scheme.

· For both alternatives, gNB receiver operation (e.g. how to handle padding or segmentation and the associated precoders/PMIs) can also be stated.

· Bandwidth = 20 MHz and/or 50 MHz, 30kHz SCS, R=1 and/or 2, different N3 values (ranging from small to large)

	Specification and/or implementation complexity
	· Additional specification components, e.g. for Alt2, consider the benefit(s) over using 2 reporting settings

· Additional effort to implement PMI search algorithm and UCI processing


R1-1900016
Discussion on CSI enhancement
Huawei, HiSilicon

R1-1900086
CSI Enhancement for MU-MIMO Support
ZTE

R1-1900136
Discussion on type II CSI compression and feedback parameters
vivo

R1-1900216
CSI enhancement for MU-MIMO
MediaTek Inc.

R1-1900265
Enhancements on overhead reduction for type II CSI feedback
OPPO

R1-1900338
Discussions on Type II CSI enhancement
CATT

R1-1900360
Enhancements on Type-II CSI reporting
Fraunhofer IIS, Fraunhofer HHI

R1-1900433
On Type2 CSI Enhancements  for MIMO
AT&T

R1-1900501
Type II CSI feedback compression
Intel Corporation

R1-1900566
CSI enhancement for MU-MIMO
Samsung

Withdrawn

R1-1900567
Summary of CSI enhancement for MU-MIMO
Samsung

Withdrawn

R1-1900621
Discussion on overhead reduction for Type II codebook
LG Electronics

R1-1900663
Discussion on CSI reporting
NEC

R1-1900690
CSI Enhancements for MU-MIMO
Nokia, Nokia Shanghai Bell

R1-1900702
Discussion on Type II CSI overhead reduction
Spreadtrum Communications

R1-1900748
Consideratio on CSI enhancement for MU-MIMO support
Apple Inc.

R1-1900757
On CSI enhancements for MU-MIMO
Ericsson

R1-1900904
CSI enhancement for MU-MIMO support
Qualcomm Incorporated

R1-1900943
Considerations on Type II CSI enhancement
Motorola Mobility, Lenovo

R1-1900977
Type II CSI feedback overhead reduction
NTT DOCOMO, INC.

R1-1901074
CSI enhancement for MU-MIMO
Samsung

R1-1901075
Summary of CSI enhancement for MU-MIMO
Samsung

1.1.1.2 Enhancements on Multi-TRP/Panel Transmission 
R1-1901371
Summary of AI: 7.2.8.2 Enhancements on Multi-TRP/Panel Transmission of Offline Discussion
Huawei, HiSilicon
Agreement
For multi-DCI based multi-TRP/panel transmission, the total number of CWs in scheduled PDSCHs, each of which is scheduled by one PDCCH, is up to X and also the total number of MIMO layers of scheduled PDSCHs is up to reported UE MIMO capability, if resource allocation of PDSCHs are overlapped.

· X=2

· FFS: X=3

Agreement
For multiple-PDCCH based multi-TRP/panel transmission for eMBB, for the purposes of PDCCH detection, UE does not assume any dependency amongst the multiple PDCCHs

Agreement

For multiple-PDCCH based multi-TRP/panel downlink transmission for eMBB, 
· Separate ACK/NACK payload/feedback for received PDSCHs is supported

· FFS: Details on PUCCH carrying separate ACK/NACK payload/feedback
· FFS: Whether to additionally support joint ACK/NACK payload/feedback for received PDSCHs

R1-1901412
Summary of AI: Update of Offline Discussion for Multi-TRP/Panel Transmission and General plan for RAN1 96
Huawei, HiSilicon
Agreement
For a UE supporting multiple-PDCCH based multi-TRP/panel transmission and each PDCCH schedules one PDSCH, at least for eMBB with non-ideal backhaul, down-select one alternative from following in RAN1 96 

· Alt 1: the UE may be scheduled with full/partially/non-overlapped PDSCHs at time and frequency domain by multiple PDCCHs

· Alt 2:  the UE can be only scheduled with full/non-overlapped PDSCHs at time and frequency domain by multiple PDCCHs

· Alt 3: the UE may be scheduled with full/partially/non-overlapped PDSCHs at time and frequency domain by multiple PDCCHs with following restrictions:

· Same DMRS configuration with respect to actual number of front loaded DMRS symbol(s), the actual number of additional DMRS, the DMRS symbol location and DMRS configuration type shall be assumed by the UE for full/partially overlapping PDSCHs. 

· The UE is not expected to have more than one TCI state with DMRS ports within the same CDM group for full/partially overlapping PDSCHs 

· Full scheduling information for receiving a PDSCH is indicated and carried only by the corresponding PDCCH.  

Other restrictions are not excluded, for example BWP switching
Agreement
TCI indication framework shall be enhanced in Rel-16 at least for eMBB: 

· Each TCI code point in a DCI can correspond to 1 or 2 TCI states 

· When 2 TCI states are activated within a TCI code point, each TCI state corresponds to one CDM group, at least for DMRS type 1 

· FFS design for DMRS type 2

· FFS: TCI field in DCI, and associated MAC-CE signaling impact

Agreement

For multi-TRP specification support for URLLC, support at least one of following schemes for transmitting the same transport block from multiple TRPs. Study following schemes for further down-selection for one or more schemes in next meetings

· Scheme 1 (SDM):  n (n<=Ns) TCI states within the single slot, with overlapped time and frequency resource allocation

· Scheme 2 (FDM): n (n<=Nf) TCI states within the single slot, with non-overlapped frequency resource allocation

· Scheme 3 (TDM): n (n<=Nt1) TCI states within the single slot, with non-overlapped time resource allocation

· Scheme 4 (TDM): n (n<=Nt2) TCI states with K different slots. 

· For further study:

· Details on restriction related to MCS, modulation order for PDSCHs from different TRPs w.r.t. schemes 1 to 4.

· Whether to support mini-slot PDSCH repetitions 

· Signalling mechanism 

· Companies to consider how the schemes apply for FR1 and FR2

· Whether the number of repetitions can be larger than the number of TCI states (n)
· Further clarification for each scheme can be elaborated in RAN1 96 

· Baseline scheme in addition to Rel-15 single-TRP scheme for evaluations

· SFN transmission based on Rel-15 from multi-TRP with single TCI state
· Companies to provide details on assumption on time/frequency synchronization and TRS transmission across TRPs
· Note that supporting multiple schemes in Rel-16 is not excluded.  

· Note that control signalling mechanism for PDSCH reliability/robustness enhancement schemes can be discussed separately.

R1-1900017
Enhancements on multi-TRP/panel transmission
Huawei, HiSilicon

R1-1900087
Enhancements on Multi-TRP/Panel Transmission
ZTE

R1-1900137
Discussion on multi PDCCH based multi TRP transmission.
vivo

R1-1900217
Enhancements on multi-TRP/Panel transmission
MediaTek Inc.

R1-1900266
Enhancements on multi-TRP and multi-panel transmission
OPPO

R1-1900339
Consideration on multi-TRP/panel transmission
CATT

R1-1900377
Considerations on Multi-TRP/Panel Transmission
sony

R1-1900386
Discussion of multi-TRP transmission
Lenovo, Motorola Mobility

R1-1900418
Discussion on DL multi-TRP transmission
CMCC

R1-1900434
Overview of Multi-TRP/Panel Enhancements
AT&T

R1-1900502
On multi-TRP/multi-panel transmission
Intel Corporation

R1-1900568
Enhancements on multi-TRP/panel transmission
Samsung

Withdrawn

R1-1900622
Enhancements on multi-TRP/panel transmission
LG Electronics

R1-1900672
Discussion on multi-TRP transmission
NEC

R1-1900677
On multi-TRP enhancements for NR MIMO in Rel. 16
Panasonic

R1-1900691
Enhancements on Multi-TRP/Panel Transmission
Nokia, Nokia Shanghai Bell

R1-1900711
Discussion on Multi-TRP transmission
Spreadtrum Communications

R1-1900728
On multi-TRP and multi-panel
Ericsson

R1-1900737
Enhancements on multi-TRP/panel transmission for ultra-reliable communications
Fraunhofer HHI

R1-1900749
Considerations on PDCCH design for NCJT design
Apple Inc.

R1-1900808
Enhanced Reliability for Multi-TRP Transmission
InterDigital, Inc.

R1-1900835
Discussion on multi-TRP/panel techniques for URLLC
Sharp

R1-1900841
Enhancements on Multi-TRP/Panel Transmission
Beijing Xiaomi Electronics

R1-1900905
Multi-TRP Enhancements
Qualcomm Incorporated

R1-1900978
Enhancements on multi-TRP/panel transmission
NTT DOCOMO, INC.

R1-1901076
Enhancements on multi-TRP/panel transmission
Samsung

R1-1901133
Discussion on URLLC reliability/robustness enhancement with multi-TRP/panel
CAICT

R1-1901153
Enhancements on multi-TRP or panel transmission
ASUSTEK COMPUTER (SHANGHAI)

R1-1901206
On Beam Failure Recovery for SCell
Convida Wireless

1.1.1.3 Enhancements on Multi-beam Operation
R1-1901348
Feature lead summary of Enhancements on Multi-beam Operations
LG Electronics

Agreement 

For UL beam management latency reduction in controlling PUCCH spatial relation, the maximum RRC configurable number of spatial relations for PUCCH (i.e., maxNrofSpatialRelationInfos) is increased to be 64 per BWP.

· FFS: RRC and/or MAC CE signaling overhead reduction related to this.

Agreement

For latency and overhead reduction for DL beam management,

· No new CSI-RS design and no new term such as ‘sub-time unit’ or ‘sub-symbol’ are introduced in Rel-16, i.e., no support of sub-time unit for beam management RS shorter than 1 OFDM symbol

Companies can provide further evaluation results and proposals for faster DL beam operation other than those requiring sub-time unit
R1-1901364
Summary on SCell BFR and L1-SINR based beam selection
Intel

Agreement

For L1-SINR, interference can be measured based on dedicated resource(s) for interference measurement.

· FFS: UE assumes interference signal on the REs of the RS for signal part and REs for dedicated resource(s) for interference measurement similar to specified in 38.214

· FFS: whether resource(s) for interference measurement can be NZP based or ZP based or both

· FFS: whether/how to reuse NZP CSI-RS resource(s) configured for channel measurement as resource(s) for interference measurement 

Agreement

Specification support will be provided for gNB to derive at least the failed CC index during SCell BFR procedure
· FFS: Whether the information is implicitly derived or explicitly conveyed by the UE
· FFS: Whether new beam information should be included

· FFS: Details on triggering for transmitting BFRQ

Agreement

· SCell BFD is based on periodic 1-port CSI-RS, which can be configured explicitly by RRC or implicitly by TCI state. 

· Down-select one of the following alternatives in RAN1#96:

· Alt 1: SCell BFD RS is in current CC

· Alt 2: SCell BFD RS is in current CC for explicit configuration and can be in current CC or another CC for implicit configuration

· Alt 3: SCell BFD RS can be in current CC or another CC for both explicit and implicit configuration

· SCell BFD is measured based on hypothetical BLER

R1-1901430
Updated feature lead summary of Enhancements on Multi-beam Operations
LG Electronics
Agreement
An identifier (ID), agreed in RAN1#95, that can be used at least for indicating panel-specific UL transmission is to be down-selected or merged from the following alternatives in next RAN1 meeting:

· Alt.1: an SRS resource set ID, where FFS on further association to other RS (if needed)

· Alt.2: an ID, which is directly associated to a reference RS resource and/or resource set 

· Alt.3: an ID, which can be assigned for a target RS resource or resource set

· Alt.4: an ID which is additionally configured in spatial relation info

R1-1901443
Summary on SCell BFR and L1-SINR based beam selection
Intel
Agreement
Down-select at least one of the following alternatives:
· Alt 1: For SCell BFR, BFRQ can be transmitted if UE declares beam failure and identifies a new candidate beam.

· UE reports new beam information by or after BFRQ

· Alt 2: For SCell BFR, BFRQ can be transmitted if UE declares beam failure.

· UE only indicates beam failure happens by BFRQ

· Note: new beam identification can be done by using DL BM procedure

· Alt 3: For SCell BFR, BFRQ can be transmitted if UE declares beam failure

· UE may report new beam information during BFR procedure 

· FFS: impact of new beam identification threshold

· Note: It is up to UE whether to do beam failure detection and new beam identification in parallel or not

· For Alt1 and Alt3, reference signals for new candidate DL beam(s) are configured, which are based on CSI-RS and/or SSB.

· FFS: whether the CSI-RS and/or SSB can be in another CC

· FFS: signaling details, e.g. RRC and/or MAC CE

Agreement
For SCell BFR

· Decide BFRQ solution for BFR on SCell with DL only first, PCell in FR1+FR2

· Above is to facilitate RAN1 discussion but not to prioritize certain scenarios
R1-1900018
Enhancements on multi-beam operation
Huawei, HiSilicon

R1-1900088
Enhancements on Multi-beam Operation
ZTE

R1-1900138
Discussion on multi beam operation.
vivo

R1-1900218
Enhancements on multi-beam operation
MediaTek Inc.

Late submission

R1-1900257
Enhancement on multi-beam operation
Fujitsu

R1-1900294
Discussion on Multi-beam Operation Enhancements
OPPO

R1-1900340
Enhancemnets on multi-beam operation
CATT

R1-1900359
UE panel-specific UL transmission
Fraunhofer IIS, Fraunhofer HHI

R1-1900378
Considerations on multi-beam operation
sony

R1-1900387
Discussion of multi-beam operation
Lenovo, Motorola Mobility

R1-1900419
Enhancements on Multi-beam Operation
CMCC

R1-1900450
Enhancements on multi-beam operation
AT&T

R1-1900503
On beam management enhancement
Intel Corporation

R1-1900569
Enhancements on multi-beam operation
Samsung

Withdrawn

R1-1900623
Discussion on multi-beam based operations and enhancements
LG Electronics

R1-1900634
Views on multi-beam operation
Mitsubishi Electric Corp

R1-1900637
Enhancements on Multi-beam Operation for UL beam management
China Telecommunications

R1-1900664
Discussion on multi-beam operation
NEC

R1-1900692
Enhancements on Multi-beam Operation
Nokia, Nokia Shanghai Bell

R1-1900700
Discussion on multi-beam operation
Spreadtrum Communications

R1-1900750
Considerations on beam measurement and reporting enhancement
Apple Inc.

R1-1900809
On multi-beam operation enhancement 
InterDigital, Inc.

R1-1900820
Enhancements on UL Multi-beam Operation 
MTI

R1-1900842
Enhancements on beam management
Beijing Xiaomi Electronics

R1-1900906
Enhancements on Multi-beam Operation
Qualcomm Incorporated

R1-1900979
Discussion on multi-beam enhancement
NTT DOCOMO, INC.

R1-1900990
Discussion on enhancements on multi-beam operation
ITRI

R1-1901077
Enhancements on multi-beam operation
Samsung

R1-1901141
Discussion on multi-beam operation
KDDI

R1-1901154
Enhancements on multi-beam operation
ASUSTEK COMPUTER (SHANGHAI)

R1-1901164
Enhancements to multi-beam operation
Ericsson

1.1.1.4 Full TX Power UL transmission
R1-1901356
Summary of offline discussion on Full TX Power UL transmission
vivo
Agreement

Full TX power UL transmission with multiple power amplifier is supported at least for codebook based UL transmission for non-coherent and partial/non-coherent capable UEs. The support of this feature is indicated by the UE as part of UE capability signalling. For power class 3:
· UE capability 1: for the UE to support full Tx power in UL transmission, full rated PAs on each Tx chain is supported with a new UE capability 

· FFS: detailed power scaling description 

· Note: Full Tx power means UE delivers total power of 23dBm for PC3

· UE capability 2: for the UE to support full Tx power in UL transmission, no Tx chain is assumed to deliver full power with the new UE capability 

· FFS: detailed design
· UE capability 3: for the UE to support full Tx power in UL transmission, subset of Tx chains with full rated PAs is supported with a new UE capability

FFS: Whether all three capabilities will be specified or a subset will be specified

FFS: UE capability signalling/reporting details

Note: Two or more of the above capabilities could be merged depending on the further details
Send LS to RAN4 to provide their view on PC 2 applicability of the new UE capability (Rakesh, vivo).
R1-1901395
[draft] LS on new UE capability for Full TX power UL transmission
vivo
The LS is endorsed in principle with revisions. LS is endorsed in R1-1901440
R1-1901444
Offline discussion on full power UL MIMO PUSCH Power Scaling
Ericsson 
R1-1900019
Enhancements on UL MIMO with multiple PAs to allow full power transmission
Huawei, HiSilicon

R1-1900089
Full TX Power UL transmission
ZTE

R1-1900139
Discussion on full TX power for codebook based UL transmission.
vivo

R1-1900219
Full TX Power UL transmission
MediaTek Inc.

R1-1900295
Discussion on the Full TX power UL transmission
OPPO

R1-1900341
On UL full Tx power
CATT

R1-1900436
On Full Transmit Power for UL Tranmission
AT&T

R1-1900504
On full power uplink transmission
Intel Corporation

R1-1900570
View on full power UL transmission
Samsung

Withdrawn

R1-1900624
Discussion on full Tx power uplink transmission
LG Electronics

R1-1900693
On the Full TX Power UL transmission
Nokia, Nokia Shanghai Bell

R1-1900701
Discussion on full TX power for UL transmission
Spreadtrum Communications

R1-1900810
Full TX Power Utilization for UL 
InterDigital, Inc.

R1-1900907
Full Tx power for UL transmissions
Qualcomm Incorporated

R1-1900926
On full power UL transmission
Ericsson Limited

R1-1901078
View on full power UL transmission
Samsung

1.1.1.5 Low PAPR RS
R1-1901293
Feature lead summary of low PAPR RS
Ericsson
Agreement

The RRC parameters DMRS-DownlinkConfig and DMRS-UplinkConfig are extended to configure the alternative use of Rel. 16 sequence selection and behavior for the 2nd and 3rd CDM group for PDSCH and PUSCH respectively and for CP-OFDM only. DCI is not used to select between Rel.15 and Rel.16 behaviour.

Agreement
For length 12,18, and 24 respectively, NR Rel-16 supports the binary CGS in the Table C1, C2, and C3 respectively followed by pi/2 BPSK modulation followed by DFT as DMRS sequence for π/2 BPSK modulation for both PUSCH and PUCCH.

· The above is applicable to single-symbol DMRS configuration

· FFS: CGS for two-symbol DMRS configuration

Table C1, C2, and C3 can be found in R1-1901362
R1-1901386
Notes from low PAPR RS offline discussion
Ericsson
Agreement

· For pi/2 BPSK Rel.16 sequence design for PUSCH DMRS of length ≥30
· sdf
· Cell ID default scrambling parameter(s) unless configured otherwise

· Use c_init formula from Rel.15 CP-OFDM DMRS and reuse Rel-15 Gold sequence generator
· Open issues for further study:
· Whether new Rel.16 DMRS sequence is used for Msg3 

· For which DCI formats, search spaces and RNTIs the new Rel.16 DMRS sequence configuration is applicable

· Configuration of Rel.16 sequence for pi/2 BPSK PUSCH DMRS
· Alt.A One configuration of Rel.16 sequence applies to all lengths
· Alt.B Independent configuration of Rel.16 sequence for sequence length ≥30  and <30 
· Down-select between Alt.1 and Alt.2 in RAN1#96
· Alt.1  Follow DFT-S-OFDM approach 
· nIDnSCID  is defined as nPUSCH-Identity  
· Only nSCID=0 is applicable

· No change to DCI, only RRC is used to configure 

· Alt.2 Follow CP-OFDM approach 
· nIDnSCID   parameters are configured by RRC as for CP-OFDM DMRS

· DCI is used to indicate nSCID as for CP-OFDM

· 1 bit always present in DCI when Rel.16 DMRS is configured 

· FFS on how to interpret 1 bit in DCI for length<30 

· Possible benefit: gNB can dynamically select sequence to reduce probability of a bad sequence choice (e.g. nulls in PSD)

Agreement:
For length 6 CGS; 8-PSK is used

Decide the associated sequences in the next RAN1 meeting

Conclusion
Multiple companies in RAN1 have identified a power imbalance issue due to the some combinations of Rel.15 DMRS and some MIMO precoding matrices
· For example, it may occur for some cases of two symbol DMRS and two or four layer MIMO for a UE 
· Some companies claim this can be avoided by implementation based solutions for PDSCH and PUSCH
Agreement
For one OFDM symbol DMRS and for PUSCH with pi/2 BPSK modulation, down select among the following alternatives

· Alt.0: Only a single DMRS port is supported (one comb is used)
· Alt.1: One DMRS port per comb is supported (in total 2 ports)
· Alt.2: Support two DMRS ports per comb (in total 4 ports) 
· Study may take UL timing misalignment into account
R1-1900020
Discussion on DMRS sequence design for low PAPR
Huawei, HiSilicon

R1-1900090
Low PAPR RS
ZTE

R1-1900140
Discussion on remaining issues on low PAPR RS.
vivo

R1-1900215
Low PAPR Reference Signals
Indian Institute of Tech (H)

R1-1900220
Low PAPR RS
MediaTek Inc.

R1-1900267
Discussion on RS enhancement for PAPR reduction
OPPO

R1-1900342
Discussion on RS Low PAPR
CATT

R1-1900420
Discussion on low PAPR RS
CMCC

R1-1900435
Remaining Issues of PAPR in NR
AT&T

R1-1900505
Low PAPR reference signals
Intel Corporation

R1-1900571
View on Low PAPR RS
Samsung

Withdrawn

R1-1900625
Discussion on low PAPR RS
LG Electronics

R1-1900673
Discussion on low PAPR RS
NEC

R1-1900678
On low PAPR RS related enhancements for NR MIMO in Rel. 16
Panasonic

R1-1900694
Discussion on Low PAPR RS
Nokia, Nokia Shanghai Bell

R1-1900729
Remaining details on low PAPR RS
Ericsson

R1-1900811
On Low PAPR RS 
InterDigital, Inc.

R1-1900908
Lower PAPR reference signals
Qualcomm Incorporated

R1-1901079
View on Low PAPR RS
Samsung

1.1.1.6 Others

R1-1900091
Details and evaluation results on multi-TRP/Panel for URLLC
ZTE

R1-1900092
Additional considerations on beam management for multi-TRP
ZTE

R1-1900093
Additional details of latency and overhead reduction for beam management
ZTE

R1-1900094
Details and evaluation on UL simultaneous transmission for multi-panel operation
ZTE

R1-1900095
Details and evaluation on L1-SINR measurement and reporting
ZTE

R1-1900096
Discussion on UL power control for multi-panel operation
ZTE

R1-1900141
performance evaluation on type II CSI compression.
vivo

R1-1900142
performance evaluation on multi PDCCH based multi TRP transmission.
vivo

R1-1900143
discussion multi-TRP based URLLC transmission, UL simultaneous TX
vivo

R1-1900268
Enhancements on rank extension for type II CSI feedback
OPPO

R1-1900296
Discussion on the MPE (Maximum Permissible Exposure) issue
OPPO

R1-1900361
Further Enhancements on Type-II CSI Reporting: Doppler-domain Approach
Fraunhofer IIS, Fraunhofer HHI

R1-1900388
Discussion of UL transmission with multi-TRP
Lenovo, Motorola Mobility

R1-1900506
On Type II CSI higher rank extension
Intel Corporation

R1-1900572
SLS evaluation on MU-MIMO CSI: FD compression unit
Samsung

Withdrawn

R1-1900573
SLS evaluation on MU-MIMO CSI: subset selection for FD compression
Samsung

Withdrawn

R1-1900574
SLS evaluation on MU-MIMO CSI: LC coefficient quantization
Samsung

Withdrawn

R1-1900575
Preliminary SLS evaluation on Type II rank 3-4 extension
Samsung

Withdrawn

R1-1900576
Evaluation on SINR metrics for beam selection
Samsung

Withdrawn

R1-1900577
SLS evaluation on Multi-TRP/panel transmission
Samsung

Withdrawn

R1-1900626
Discussion on supporting rank 3 and 4 for Type II codebook
LG Electronics

R1-1900627
Evaluation on quantization methods for Type II overhead reduction
LG Electronics
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