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R1-1813848
Spokane, USA, November 12th – 16th, 2018
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-182067. Please refer to the WID for detailed scoping
Evaluation methodology, if necessary, can be discussed in each respective sub-agenda.
R1-1812644
Type II CSI feedback and overhead reduction
Apple Computer Trading Co. Ltd

Late submission
1.1.1.1 CSI Enhancement for MU-MIMO Support

R1-1813002
Summary of CSI enhancement for MU-MIMO
Samsung

Agreement
For Rel-16 NR, agree on Alt1 (DFT-based compression) in Table 1 of R1-1813002 as the adopted Type II rank 1-2 overhead reduction (compression) scheme as formulated in Alt1.1 of R1-1813002

· Note: The same DFT-based compression scheme is extended for Type II port selection codebook

· Codebook subset restriction (CBSR) is supported when DFT-based compression is utilized for Type II codebooks with overhead reduction (compression) scheme
· FFS: detailed signaling mechanism 

· Note: Additional compression scheme(s) are not precluded 

Agreement 
In RAN1 NR-AH 1901, decide (agree on) at least the following aspects of DFT-based compression:

· Frequency-domain compression unit: same subband size as CQI vs. RB (or multiple of RBs) different from CQI

· Basis subset selection for the 2L beams: common (including the possibility of reporting a subset of 2LM 
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 coefficients) vs. independent

Agreement
For RAN1 NR-AH 1901:

· Identify the remaining details required to finalize Type II rank 1-2 compression, e.g. range of values and configuration for each DFT-based compression parameter, CBSR utilization, detailed UCI design (such as reporting of coefficients associated with strongest beam/polarization)

· Companies are encouraged to evaluate the options A, B, C, D, and E (“other schemes”) summarized in Table 3 of R1-1813002 for potential support for Type II rank 1-2 overhead reduction 

R1-1814201
Outcome of offline session for CSI enhancement for MU-MIMO support
Samsung

Agreement: 

In RAN1 NR-AH 1901, select one of the following alternatives for precoder/PMI FD compression unit, taking into account UPT vs. overhead and complexity 

· Alt1. Subband (SB), wherein the SB size for precoder/PMI compression is the same as the CQI subband size

· Alt2. X resource blocks (RBs), different from CQI subband size. Three sub-alternatives 

· Alt2.1 X = 1

· Alt2.2 X = CQI SB size / R where R>1 is a predetermined integer 

· Only one R value is supported. FFS: the value of R

· Alt2.3 X = {2, 4} where X is higher-layer configured 

Assume Rel.15 3-bit amplitude and Rel.15 8PSK co-phasing for
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 quantization for evaluation purposes.
Agreement
The first offline agreement in section 2.2 of R1-1814201 on ‘Basis subset or linear combination (LC) coefficient selection for the 2L beams’ is agreed.

Agreement: 

In RAN1 NR-AH 1901, select one of the following alternatives for DFT basis oversampling factor(s) O3:

· Alt1. O3 = 4

· Alt2. O3 = 1 (critically sampled)

· Alt3. O3 is fixed for and depends on a given length of the DFT vector (N3) and/or bandwidth part, exact dependence is FFS

Assume Rel.15 3-bit amplitude and Rel.15 8PSK co-phasing for 

 quantization for evaluation purposes.
Agreement: 

In RAN1 NR-AH 1901, companies are encouraged to evaluate the following alternatives for compression basis (

) subset selection scheme across different layers when RI=2. Select one of the following alternatives in RAN1#96: 
· Alt1. Basis subset selection (

) for the 1st is the same as that for the 2nd layer 
· Alt2. Basis subset selection (

) for the 1st can be different from 2nd layer

Assume Rel.15 3-bit amplitude and Rel.15 8PSK co-phasing for 

 quantization for evaluation purposes.
For next meeting
In RAN1 NR-AH 1901, companies are encouraged to study the following issues for finalizing the remaining details on DFT-based compression in RAN1#96:
· Supported values for the number of FD compression units before compression, or the DFT vector length (N3), by considering, e.g.

· Whether one compression is performed across the entire CSI reporting band or a segment of the CSI reporting band

· Supported values for the number of FD components after compression (M for common selection or {Mi} for independent selection)

Agreement: 
For each layer, the following alternatives for quantizing each of the coefficients in 
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 are to be studied for down selection in RAN1#96: 

· Alt1A. Rel.15 3-bit amplitude; Rel.15 QPSK and 8PSK co-phasing 

· Alt1B. Rel.15 3-bit amplitude; Rel.15 QPSK, Rel.15 8PSK, and new 16PSK co-phasing 

· Alt2A. Rel.15 3-bit wideband amplitude for each beam, 2/3-bit differential amplitude for FD coefficients; Rel.15 QPSK and 8PSK co-phasing 

· Alt2B. Rel.15 3-bit wideband amplitude for each beam, 2/3-bit differential amplitude for FD coefficients; Rel.15 QPSK, Rel.15 8PSK, and new 16PSK co-phasing

· Alt2C. Rel.15 3-bit wideband amplitude + Rel.15 QPSK and 8PSK wideband co-phasing for each beam, 2/3-bit differential amplitude and co-phasing for FD coefficients;

· Alt3. A-bit amplitude for each of 2L beams, B-bit amplitude for each of M FD components, 1-bit differential amplitude and 8PSK co-phasing for each of the 2LM FD coefficients

· Alt4. For each beam, 

· B0-bit amplitude and C0-bit phase for coefficients for the P0 strongest coefficients, 

· B1-bit amplitude and C1-bit phase for coefficients for the P1 2nd strongest coefficients, …

· …

· BQ-1-bit amplitude and CQ-1-bit phase for coefficients for the PQ-1 Qth strongest coefficients

· Alternatively, amplitude/phase can be replaced with real/imaginary

· Alt5. Special case of Alt4: Q=2, B0=C0=3; B1=C1=2 on amplitude/phase

R1-1812242
Discussion on CSI enhancement
Huawei, HiSilicon

R1-1812255
CSI Enhancement for MU-MIMO Support
ZTE

R1-1812322
Discussion on CSI enhancement for MU-MIMO support
vivo

R1-1812348
CSI enhancement for MU-MIMO
MediaTek Inc.

R1-1812511
Discussion on Type II CSI compression
Intel Corporation

R1-1812580
Discussions on overhead reduction for Type II codebook
LG Electronics

R1-1812634
Considerations on Type II CSI enhancement
CATT

R1-1812645
Discussion on CSI Reporting
NEC

R1-1812806
Enhancements on type II CSI feedback for MU-MIMO
OPPO

R1-1812849
On Type2 CSI Enhancements for MIMO
AT&T

R1-1813001
CSI enhancement for MU-MIMO
Samsung

R1-1813130
Enhancements on Type-II CSI reporting
Fraunhofer IIS, Fraunhofer HHI

R1-1813270
On CSI enhancement for MU-MIMO support
Ericsson

R1-1813332
Type II CSI feedback overhead reduction
NTT DOCOMO, INC.

R1-1813357
Type II CSI overhead reduction
Motorola Mobility, Lenovo

R1-1813387
Discussion on CSI enhancement for MU-MIMO
China Unicom

R1-1813441
CSI enhancement for MU-MIMO support
Qualcomm Incorporated

R1-1813488
CSI feedback overhead reduction for MU-MIMO enhancements
Nokia, Nokia Shanghai Bell

1.1.1.2 Enhancements on Multi-TRP/Panel Transmission 
R1-1814002
Summary of AI: 7.2.8.2 Enhancements on Multi-TRP/Panel Transmission
Huawei, HiSilicon

Agreement

For multi-TRP/panel transmission, both multiple PDCCH and single PDCCH designs are supported in Rel-16
· Applies for eMBB

R1-1814003
Summary of AI: 7.2.8.2 Enhancements on Multi-TRP/Panel Transmission of Offline Discussion
Huawei, HiSilicon

Agreement 
For multiple-PDCCH based multi-TRP/panel DL transmission, at least following enhancements can be studied for eMBB: 

· Multiple PDCCH enhancements/restrictions, including following 

· #1: PDSCH scheduling restriction/indication, e.g. 

· The number of layers per PDSCH and the maximal of layers across all coordination TRPs 

· no/partial/full PDSCH overlapping at T/F domains, considering 

· associated rate matching mechanism 

· the maximum number of overlapped PDSCH per BWP per symbol
· PDSCH mapping types 
· PDSCH scrambling 

· #2: Configurations and monitoring of multiple PDCCH, e.g. 

· CORESET/search space configurations (including configuration details) for multi-TRP reception 

· The number of BD/CCE for multi-TRP reception  

· Independent DCI (strive to reuse Rel-15 DCI format/field) or dependent DCI (e.g. two-step DCI) considering 

· Associated DCI format/fields

· Applicability to non-ideal backhaul and ideal backhaul 

· #3: PDCCH/PDSCH processing/preparation timing for supporting multiple PDCCH

· UL control enhancement 

· #4: UL ACK/NACK feedback for multiple TRP/panels, e.g. 

· separated A/N payload/DAI for PDSCH transmitted by different resources

· whether need to or how to handle intra-UE A/N and PUSCH overlapping at time domain 

· whether/how to do joint A/N payload considering the applicability of backhaul assumption 

· #5: CSI reporting enhancement for multiple TRP/panels, e.g. 

· CSI processing/timing, separated CSI reporting/reporting resources, and CSI multiplexing with A/N 

· Whether/how to use joint CSI reporting and associated reporting resource

· Whether and how to enhance HARQ, e.g.

· Increasing the number of HARQ

· Other enhancements are not excluded.
· Note that for the sake of discussion, the UE may assume that the UE may receive DL transmission from multiple TRP within a CP with single/multiple FFT windows. Companies are encouraged to clarify time/frequency synchronization assumptions for proposed multi-TRP/panel DL transmission.

· Note that CSI measurement enhancement for NCJT considering backhaul condition and semi-static network coordination are not excluded. Companies are encouraged to evaluate CSI measurement schemes in Ad-Hoc and RAN1#96. 

Agreement
Study for URLLC reliability/robustness enhancement with multi-TRP/panel/beam, including the case of ideal backhaul

· For PDSCH/PUSCH where the same TB is transmitted including
· #1: the number of TRP/panel/beams

· #2: Configuration/indication mechanism of TB repetition

· Other enhancements are not excluded.

· For PDCCH/PUCCH
· #1: the number of TRP/panel/beams

· #2: Repetition/Diversity of DCI/UCI
· Other enhancements are not excluded.
FFS: Non-ideal backhaul case
R1-1812243
Enhancements on multi-TRP/panel transmission
Huawei, HiSilicon

R1-1812256
Enhancements on Multi-TRP/Panel Transmission
ZTE

R1-1812323
Discussion on enhancements on multi-TRP/panel transmission
vivo

R1-1812349
Enhancements on multi-TRP/Panel transmission
MediaTek Inc.

R1-1812509
Discussion on multi-TRP/multi-panel transmission
Intel Corporation

R1-1812581
Enhancements on multi-TRP/panel transmission
LG Electronics

R1-1812635
Multi-TRP/panel transmission enhancement for Rel-16
CATT

R1-1812656
Discussion on multi-TRP transmission
NEC

R1-1812747
Considerations on Multi-TRP Panel and Transmission
Sony

R1-1812784
Discussion of multi-TRP/panel transmission
Lenovo, Motorola Mobility

R1-1812807
Enhancements on multi-TRP and multi-panel transmission
OPPO

R1-1812850
Overview of Multi-TRP/Panel Enhancements
AT&T

R1-1812887
Discussion on DL multi-TRP transmission
CMCC

R1-1812920
Considerations on PDCCH design for NCJT design
Apple Inc.

R1-1813003
Enhancements on multi-TRP/panel transmission
Samsung

R1-1813066
Discussion on Multi-TRP transmission
Spreadtrum Communications

R1-1813093
Discussion on Multi-TRP/Panel Transmission
China Telecommunications

R1-1813135
On multi-TRP enhancements for NR MIMO in Rel. 16
Panasonic

R1-1813239
Aspects of Multi-TRP Transmission 
InterDigital, Inc.

R1-1813271
On multi-TRP and multi-panel
Ericsson

R1-1813278
Discussion on Multi-TRP transmission
CHTTL

R1-1813333
Enhancements on multi-TRP/panel transmission
NTT DOCOMO, INC.

R1-1813442
Multi-TRP Enhancements
Qualcomm Incorporated

R1-1813489
Enhancements on Multi-TRP/Panel Transmission
Nokia, Nokia Shanghai Bell

R1-1813510
Discussion on multi-TRP/panel transmission
KDDI Corporation

1.1.1.3 Enhancements on Multi-beam Operation
R1-1813944
Feature lead summary of Enhancements on Multi-beam Operations
LG Electronics

Agreement 
In Rel-16, an identifier (ID) that can be used at least for indicating panel-specific UL transmission is supported, where detailed usages for the panel-specific UL transmission are FFS
· The ID should be defined considering the possibility to reuse/modification of Rel-15 specification support or introducing new ID

· Note: RAN1 to avoid unnecessary specification support requiring UE to explicitly disclose its UL antenna panel implementation
· FFS: Whether UE capability signalling is introduced for panel-specific UL transmission
R1-1813978
Summary on SCell BFR and Beam Measurement
Intel
Agreement

RAN1 has identified the following scenarios to be important for SCell BFR

· Scenario 1: SCell with both uplink and downlink

· Scenario 2: SCell with downlink only

· PCell can be in FR1 or FR2 for scenarios above

Agreement
· Support L1-SINR measured from
· For signal part, SSB and/or NZP CSI-RS

· FFS: For interference part

· Companies are encouraged to provide simulation results on how to measure/define L1-SINR, e.g. whether interference is measured from dedicated IMR

· For example, take Rel-15 L1-RSRP and/or SINR specified in 38.215 as a comparative reference for evaluation purposes

R1-1814122
Updated feature lead summary of Enhancements on Multi-beam Operations
LG Electronics
Agreement: 
Decide (agree on) either one of the followings in RAN1 NR-AH 1901:

· Alt.1: Support sub-time unit for beam management RS shorter than 1 OFDM symbol in a reference numerology.

· No new RS for beam management is introduced in Rel-16.
· FFS: details including IFDMA-based, DFT-based, larger subcarrier spacing based, etc, or limited to only for P-3.

· Alt.2: No support of sub-time unit for beam management RS shorter than 1 OFDM symbol.

R1-1814145
Summary 2 on SCell BFR and Beam Measurement
Intel
Agreement
For interference part, down-select at least one from the following alternative:

· Alt 1: 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

· Alt 2: The same reference signal as signal part as specified in 38.215

· Alt 3: Alt1 when SSB is used for signal part, Alt2 when CSI-RS is used for signal part

· Companies are encouraged to provide simulation results for down-selection

R1-1812244
Enhancements on multi-beam operation
Huawei, HiSilicon

R1-1812257
Enhancements on Multi-beam Operation
ZTE

R1-1812324
Discussion on enhancements on multi-beam operation
vivo

R1-1812350
Enhancements on Multi-beam operations
MediaTek Inc.

R1-1812416
Discussion on beam failure recovery for SCell
Fujitsu

R1-1812507
On beam management enhancement
Intel Corporation

R1-1812582
Discussion on multi-beam based operations and enhancements
LG Electronics

R1-1812636
Enhancement on multi-beam operation
CATT

R1-1812646
Discussion on Beam Failure Recovery
NEC

R1-1812748
Considerations on multi-beam operation
Sony

R1-1812785
Discussion of multi-beam operation
Lenovo, Motorola Mobility

R1-1812837
Discussion on Multi-beam Operation Enhancement
OPPO

R1-1812868
Enhancements on multi-beam operation
AT&T

R1-1812888
Enhancements on Multi-beam Operation
CMCC

R1-1812921
Considerations on beam measurement and reporting enhancement
Apple Inc.

R1-1813004
Enhancements on multi-beam operation
Samsung

R1-1813067
Discussion on multi-beam operation
Spreadtrum Communications

R1-1813132
Enhancements on UE multi-beam operation
Fraunhofer IIS, Fraunhofer HHI

R1-1813240
On multi-beam operation enhancements 
InterDigital, Inc.

R1-1813267
Enhancements on Multi-beam Operation
Ericsson

R1-1813334
Discussion on multi-beam enhancement
NTT DOCOMO, INC.

R1-1813340
Enhancements on beam management
Beijing Xiaomi Electronics

R1-1813344
Discussion on enhancements on multi-beam operation
ITRI

R1-1813373
Non-codebook based UL transmission enhancement in Rel. 16
CEWiT

R1-1813383
Views on multi-beam operation
Mitsubishi Electric Co.

Withdrawn

R1-1813384
Views on multi-beam operation
Mitsubishi Electric Co.

R1-1813443
Enhancements on Multi-beam Operation
Qualcomm Incorporated

R1-1813490
Enhancements on Multi-beam Operation
Nokia, Nokia Shanghai Bell

R1-1813575
Discussion on enhancements on multi-beam operation
ASUSTEK COMPUTER (SHANGHAI)

R1-1813624
On Beam Failure Recovery for SCell
Convida Wireless

1.1.1.4 Full TX Power UL transmission
R1-1814013
Feature lead summary on Full TX Power UL transmission
vivo

R1-1814045
Summary of offline discussion
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

· This specification support is a UE optional feature

· FFS: Whether this applies for the entire codebook or subset of codebook

Agreement

Full TX power UL transmission, one additional option (option 5) is added
Option5: For the precoders with 0 entries, the linear value 
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 of a PUSCH transmission power is scaled by a ratio (Rel-16.  The value of (Rel-16 is selected up to UE implementation within the range of [(Rel-15, 1],  where (Rel-15 is the ratio of the number of antenna ports with a non-zero PUSCH transmission power to the number of configured antenna ports for the PUSCH transmission scheme as defined in NR Rel-15 specification.  

· UE is required to maintain consistent (Rel-16 value on different occasions of PUSCH transmissions with the same precoder for PUSCH
Agreement

Full TX power UL transmission, option 4 is updated as follows

Option 4: Up to UE implementation with UE capability signalling of full power transmission in UL (no specification impact)

For guidance in future RAN1 discussions:

Understanding of antenna virtualization for ease of discussion (not for specification):

· A UE forms an antenna port by transmitting on one or more TX chains (each with a power amplifier)

R1-1812258
Full TX Power UL transmission
ZTE

R1-1812325
Discussion on full TX power UL transmission
vivo

R1-1812351
Full Tx power UL transmission
MediaTek Inc.

R1-1812508
On full power uplink transmission
Intel Corporation

R1-1812583
Discussions on full Tx power uplink transmission
LG Electronics

R1-1812637
Enhancement on full Tx power UL transmission
CATT

R1-1812687
Possible enhancement to allow full power transmission for UL MIMO with multiple PAs
Huawei, HiSilicon

R1-1812838
Discussion on the Full TX power UL transmission
OPPO

R1-1812852
On Full Transmit Power for UL Tranmission
AT&T

R1-1812922
Considerations on supporting full Tx power UL transmission
Apple Inc.

R1-1813005
View on full power UL transmission
Samsung

R1-1813065
Discussion on full TX power UL transmission
Spreadtrum Communications

R1-1813241
On Solutions for UL Full TX Power 
InterDigital, Inc.

R1-1813261
Full TX Power UL transmission
Ericsson

R1-1813444
Full Tx power for UL transmissions
Qualcomm Incorporated

R1-1813491
On the Full TX Power UL transmission
Nokia, Nokia Shanghai Bell

R1-1813584
Discussion of TX power in non-codebook based UL transmission
Lenovo, Motorola Mobility

1.1.1.5 Low PAPR RS
R1-1814012
Feature lead summary of low PAPR RS
Ericsson

Agreement

The working assumption from RAN1#95 on low PAPR RS for Rel-16 NR is confirmed as an agreement 
· For PDSCH DMRS and PUSCH DMRS for CP-OFDM, DMRS enhancements are specified in Rel.16 to reduce the PAPR to the same level as for data symbols for all port combinations given by 38.212

· For the Rel-16 DMRS enhancement, each CDM group can be configured with different cinit
· For Type 1, the two cinit (configured by nSCID=0,1, respectively) in Rel-15 are used for port(s) in each of the two CDM groups, respectively

· For Type 2, introduce the CDM group index in cinit 
· FFS: How CDM group index is derived?

· For Type 1 and Type 2, simultaneously use dynamic TRP selection (or MU-MIMO pairing with different nSCID) and CDM group specific cinit is supported

· The following solution categories are precluded 
· Modification of OCC 

· Modification to PN sequence generation, such as subsampling a longer sequence

· Note: Concerns raised by MediaTek that preclusion of the above solutions will negatively impact power imbalance issue

· Carefully consider backward compatibility issues and the total number of cinit configured per UE

· For PUSCH/PUCCH DMRS for pi/2 modulation, new DMRS sequences are specified in Rel.16 to reduce the PAPR to the same level as for data symbols

· Carefully consider channel estimation performance and cross correlation performance

· For the next meeting:

· CSI-RS PAPR reduction
· Whether to specify a solution to reduce the PAPR to the same level as for data symbols for all CSI-RS configurations given by 38.211

· Power imbalance issues
· Power imbalance between PAs, between OFDM symbols, between RE in same OFDM symbol 

· Whether is it in scope of WI and if so, whether to specify a solution

Conclusion

For CSI-RS, there is no consensus to specify low PAPR related specification features in Rel-16

Agreement

Metrics to consider for new sequence design for the pi/2 BPSK DMRS are the gNB receiver complexity, PAPR relative to data and link level throughput/BLER performance considering frequency domain flatness and autocorrelation properties, interference considering cross correlation properties and when applicable (e.g. PUCCH), orthogonality of sequences
R1-1814109
Feature lead summary #3 of low PAPR RS
Ericsson 
Agreement
For CP-OFDM and for both DMRS type 1 and 2, the following cinit for CDM group λ is used for Rel-16 DMRS sequence generation
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and where nSCID is provided by DCI. Lambda is absolute CDM group index.
For further study:
When 2nd or 3rd CDM group is used, there are two behaviors for a Rel.16 UE: Rel.15 or Rel.16 sequences

· Alt.1 RRC signaling to configure the use of R.15 or R.16 sequence for 2nd and 3rd CDM group

· Alt.2 RRC + DCI signaling to switch between R.15 or R.16 sequence for 2nd and 3rd CDM group

· DCI code points or explicit (new) bit can be used

More analysis of potential benefits needed, downselect next meeting between Alt. 1 and 2 

Agreement

· For sequences with length 30 or larger, DMRS for π/2 BPSK modulation for PUSCH is generated based on Gold-sequence followed by π/2 BPSK modulation followed by transform precoding resulting in a DMRS Type 1 comb structure. 
· For sequences with length 30 or larger, DMRS for π/2 BPSK modulation for PUCCH is generated based on Gold-sequence followed by π/2 BPSK modulation followed by transform precoding. 

· For sequences with allocation length 6,12,18 and 24 CGS is used for DMRS for π/2 BPSK modulation in case of PUSCH and PUCCH 

Agreement 

Support PUCCH DMRS enhancements for PUCCH format 3 and 4
R1-1814205
Joint proposal on Length-12, length-18, and length-24 CG sequences for pi/2 BPSK
Qualcomm, Intel, ZTE, Sanechips, Huawei, HiSilicon, IITH, CEWiT, Reliance Jio, IITM, Tejas Networks
R1-1812259
Low PAPR RS
ZTE

R1-1812326
Discussion on low PAPR RS
vivo

R1-1812352
Low PAPR RS
MediaTek Inc.

R1-1812510
Low PAPR reference signals
Intel Corporation

R1-1812584
Discussions on low PAPR RS
LG Electronics

R1-1812638
Discussion on the RS PAPR issue
CATT

R1-1812657
Discussion on low PAPR RS
NEC

R1-1812688
Discussion on PAPR for CSI-RS and DMRS
Huawei, HiSilicon

R1-1812808
Discussion on RS enhancement for PAPR reduction
OPPO

R1-1812851
Remaining Issues of PAPR in NR
AT&T

R1-1812889
Discussion on low PAPR RS
CMCC

R1-1813006
View on Low PAPR RS
Samsung

R1-1813086
Low PAPR Reference Signals
Indian Institute of Tech (H)

R1-1813136
On low PAPR RS in NR MIMO in Rel. 16
Panasonic

R1-1813262
Further details on RS PAPR reduction
Ericsson

R1-1813445
Lower PAPR reference signals
Qualcomm Incorporated

R1-1813492
Discussion on Low PAPR RS
Nokia, Nokia Shanghai Bell

1.1.1.6 Others

R1-1814008
Feature Lead summary on EVM for NR-eMIMO
Nokia, Nokia Shanghai Bell

Agreement

For evaluation of multi-TRP techniques for URLLC services, companies use one or more of the use cases/evaluation scenarios in TR38.824.

Agreement

For evaluation of multi-beam techniques, include ‘Dense Urban Macro layer only’ scenario in addition to ‘Dense Urban Micro layer only’ scenario in SLS evaluation scenarios.

Agreement

Companies can optionally use a different parameterization of the elevation angles 
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, in addition to the blocking region parameters in TR38.901 Table 7.6.4.1-2
R1-1812260
Details and evaluation on enhanced beam reporting
ZTE

R1-1812261
Evaluation assumptions on multi-TRP/Panel for URLLC
ZTE

R1-1812262
Discussion on UL power control for multi-panel operation
ZTE

R1-1812327
Consideration on multi-TRP transmission for URLLC
vivo

R1-1812328
Discussion on UL non-coherent transmission for URLLC
vivo

R1-1812585
Discussions on supporting rank 3 and 4 for Type II codebook
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