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1 Opening of the meeting (Day 1: 9:00 AM)
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 Codeword mapping 

Including codeword-to-layer mapping, codeword to resource mapping and interleaving

Limit to 1 contribution per 1 company/organization/university
R1-1710642
Finalizing Layer Mapping
Samsung

R1-1710446
Codeword to layer mapping in NR
Huawei, HiSilicon

R1-1711007
Codeword to layer mapping for DL and UL
Ericsson

R1-1711152
CW to layer mapping and frequency domain interleaving
Qualcomm Incorporated
R1-1710426
Remaining details of codeword mapping for NR MIMO
AT&T

R1-1710517
Remaining details on CW to MIMO layer mapping
Intel Corporation
Continue discussion offline – Youngwoo (SS)/Leiming (HW)
R1-1711935
Agreements:
· Companies are encouraged to provide evaluation results especially for URLLC, intra-slot frequency hopping, dynamic TDD and high speed train scenarios
· Practical simulation assumptions e.g. CBG based HARQ, pre-emption indication, DMRS, interleaver should be considered.
· For both CP-OFDM and DFT-S waveforms
· Evaluation should be done considering both slot and mini-slot.
Agreements:
· NR supports higher layer signalling for the maximum number of MCS/RV/NDI in DCI for PDSCH

· FFS HARQ ID 
· Unless indicated otherwise, UE assumes single MCS/RV/NDI in DCI, i.e. up to four MIMO layers

· NR supports higher layer signalling for the maximum number of CQIs in UCI

· Unless indicated otherwise, UE assumes single CQI in UCI, i.e. up to four MIMO layers in RI report

· FFS subband CQI
· FFS Whether or not the actual number of CQIs is also RI dependent

· Note: This higher layer signalling can be the other signalling related to RI/PMI reporting (e.g. RI restriction)

· FFS applicability on single/multi TRP
R1-1711665
WF on MIMO layer to CW correspondence

Intel
R1-1709904
Discussion on Remaining Details of Codeword Mapping
Beijing Xinwei Telecom Techn.

R1-1710050
On codeword mapping
CATT

R1-1710175
Codeword mapping and interleaving
ZTE

R1-1710255
Remaining details on DMRS ports and number of layers indication 
NEC Corporation

R1-1710275
Discussion on codeword mapping
LG Electronics

R1-1710594
On  codeword to RE mapping scheme
Lenovo, Motorola Mobility

R1-1710611
Discussion on codeword mapping
ETRI

R1-1710815
codeword mapping in NR
MediaTek Inc.

R1-1711072
Discussion on codeword mapping
NTT DOCOMO, INC.

1.1.1.1.2 Codebook based transmission for UL 

Limit to 1 contribution per 1 company/organization/university
R1-1710643
Codebook-Based UL Transmission
Samsung

R1-1710518
On codebook based UL tansmission
Intel Corporation

R1-1710051
Considerations on codebook based UL transmission
CATT
R1-1711610
 UL MIMO for codebook based transmission
Ericsson

Revision of R1-1711008


R1-1711073
Codebook design for uplink
NTT DOCOMO, INC.
Continue discussion offline – Yushu (Intel)
R1-1711674 
Summary of Issues and WFs on Codebook based transmission for UL
Intel
R1-1711881 
Summary of Issues and WFs on Codebook based transmission for UL
Intel
Conclusion:
· To better understand the tradeoff of uplink cell throughput gain vs. the overhead of control signalling for down-selection, determine the control signalling for frequency-selective precoding after the codebook is defined
R1-1711874
NR UL MIMO Signaling Mechanism
Ericsson, Nokia, Alcatel-Lucent Shanghai Bell, Qualcomm, CATT, ZTE

R1-1711792
WF on codebook based UL transmission
MediaTek, Nokia, Shanghai Bell
R1-1710140
On uplink codebook design
Guangdong OPPO Mobile Telecom.

R1-1710176
Codebook based UL transmission
ZTE

R1-1710276
Discussion on codebook based transmission for UL
LG Electronics

R1-1710447
Codebook based transmission for UL MIMO
Huawei, HiSilicon

R1-1710816
Codebook based transmission in UL
MediaTek Inc.

R1-1710920
TPMI Indication for Frequency Selective UL Precoding 
InterDigital, Inc.

R1-1711153
Codebook based UL transmission
Qualcomm Incorporated

R1-1711284
Codebook Based Transmission and Codebook Design for UL MIMO
Nokia, Alcatel-Lucent Shanghai Bell
1.1.1.1.3 Non-codebook based transmission for UL

Limit to 1 contribution per 1 company/organization/university
R1-1709923
Non-codebook based transmission for UL MIMO
Huawei, HiSilicon

R1-1710177
Non-Codebook based and Hybrid based UL transmission
ZTE

R1-1710644
Discussion on Non-Codebook-Based UL Transmission
Samsung

R1-1711154
Non-codebook based UL transmission
Qualcomm Incorporated

Continue discussion offline – Jun (Nokia)
R1-1711884
Summary of issues on UL non-codebook based transmissions
Nokia, ASB
R1-1711750
WF on UL non-codebook based transmission
Huawei, HiSilicon, DOCOMO, Sharp, LGE, Ericsson, China Telecom, Deutsche Telekom, Xinwei, Vodafone, CeWiT, China Unicom, Tejas Networks, CATR, IITH, IITM, Panasonic, ZTE, InterDigital, AT&T, SoftBank, KDDI

Also supported by Fujitsu, Mitsubishi

Agreements:
· For PUSCH precoder determination in non-codebook-based UL MIMO, support at least one of the followings: 
· Alt.1: Signalling of SRI(s) only, without TPMI indication in the UL grant
· Alt.2: Signalling of TRI only, without TPMI indication in the UL grant
· Alt.3: Signalling of TRI and a single SRI, without TPMI indication in the UL grant
· Alt. 4: signalling of a single TRI, a single CRI without TPMI indication in the UL grant
· To down-select in the next meeting considering single- vs. multi-panel (companies are encouraged to perform more evaluations)
· Note: this may depend UE’s capability in terms of calibration
R1-1710052
On non-codebook based UL transmission
CATT

R1-1710277
Discussion on non-codebook based transmission for UL
LG Electronics

R1-1710519
On non-codebook based UL transmission
Intel Corporation

R1-1711009
UL MIMO for non-codebook based transmission
Ericsson

R1-1711074
Beam determination for non-codebook based transmission for uplink
NTT DOCOMO, INC.

R1-1711285
Non-codebook based UL-MIMO transmission
Nokia, Alcatel-Lucent Shanghai Bell

1.1.1.1.4 Diversity transmission for UL
Limit to 1 contribution per 1 company/organization/university
R1-1710427
UL diversity transmision for NR
AT&T
R1-1710178
Diversity based uplink transmission schemes
ZTE
Continue offline discussion – Cristina (Mitsubishi)
R1-1711845
Summary of AI 5.1.2.1.4 Diversity transmission for UL
Mitsubishi
Conclusion:

· Companies are strongly encouraged to perform analysis and simulations for diversity transmission for both CP-OFDM and DFT-s-OFDM based UL considering various scenarios

· Aim to conclude in the next meeting

R1-1710921
STBC-based Transmission for Uplink Transmit Diversity 
InterDigital, Inc.

R1-1711286
UL-MIMO diversity-based transmission
Nokia, Alcatel-Lucent Shanghai Bell

R1-1710053
Considerations on transmission diversity scheme in UL
CATT

R1-1710278
Discussion on diversity transmission for UL
LG Electronics

R1-1710448
Diversity-based transmission for UL
Huawei, HiSilicon

R1-1710520
On diversity based UL transmission
Intel Corporation

R1-1710645
Diversity transmission for UL
Samsung

R1-1710886
UL diversity transmission for DFTsOFDM
Mitsubishi Electric RCE

R1-1711010
Robust Transmission Scheme for PUSCH
Ericsson

R1-1711155
On UL diversity transmission scheme
Qualcomm Incorporated

1.1.1.1.5 PRB bundling for DL

Limit to 1 contribution per 1 company/organization/university
R1-1709905
Further Discussion on DL PRB Bundling
Beijing Xinwei Telecom Techn.

R1-1711287
On details of PRB Bundling
Nokia, Alcatel-Lucent Shanghai Bell
R1-1711156
Discussion on PRB bundling for DL
Qualcomm Incorporated
Continue offline discussion – Peng (Xinwei)
R1-1711960
Summary of Issues on DL PRB bundling
Xinwei
R1-1711990
WF on DL PRB Bundling
Xinwei, Huawei, HiSilicon, Qualcomm
Agreements:
· For DL data transmission:
· PRB bundling size values include
· Case 1: one or more values down-selected from the following set
· {[1], 2, 4, 8 and 16};
· FFS the relationship with RBG size; 
· Case 2: values equal to consecutively scheduled bandwidth in frequency;
· For UE-specific PRB bundling size indication, support dynamically indicated PRB bundling size with up to 1 bit overhead;
· FFS implicit indication to reduce configuration overhead, e.g., based on DMRS configuration etc;
· FFS the usage of above 1 bit, e.g. whether to switch between Case 1 and Case 2 or between two configured Case 1 values;
· FFS other aspects related to MU-MIMO pairing and  higher-layer signaling
R1-1710521
On PRB bundling for DL
Intel Corporation

R1-1709925
PRB bundling size for DL data precoding
Huawei, HiSilicon

R1-1710054
PRB bundling for DL transmission
CATT

R1-1710179
On PRB Bundling
ZTE

R1-1710360
Discussion on PRB bundling size for NR DL
Spreadtrum Communications

R1-1710646
PRB bundling for NR DMRS
Samsung

R1-1710922
PRG Size Indication in NR 
InterDigital, Inc.

R1-1711011
PRB bundling
Ericsson

1.1.1.1.6 Multi-TRP and Multi-panel transmission
Limit to 1 contribution per 1 company/organization/university for UL and DL, independently
DL

R1-1711013
DL multi-TRP and multi-panel transmission
Ericsson
Agreements:
· The maximum supported number of unicast and dynamically scheduled NR-PDSCHs a UE can be expected to simultaneously receive is 2 on a per component carrier basis in case of one bandwidth part for the component carrier
· FFS in case of two or more bandwidth parts for the component carrier

· FFS the max number of corresponding NR-PDCCHs
R1-1710180
Multi-TRP Transmission and interference coordination
ZTE
UL

R1-1710648
Discussions on NR UL multi-panel/multi-TRP
Samsung

R1-1710522
Discussion on uplink multi-panel and multi-TRP operation
Intel Corporation
R1-1711667
WF on multiple PDSCH approach of supporting NC-JT
Intel
Agreements:
· Send LS to RAN2 (cc RAN3) to inform about RAN1 agreement from RAN1#89 on the support of multiple PDSCHs transmission to the UE to support NC-JT operation
· Include in the LS the following content 
· RAN1 agreement from RAN1#89
· RAN1 is considering different scenarios including TRPs connected with ideal and non-ideal backhaul link, TRPs with same and different cell IDs, etc. to provide an increased throughput for users covered by different TRPs, and greater radio link reliability through dual connectivity-like operation
· RAN1 thinks that the above agreement may have impact on RAN2 specification
· Actions: RAN1 asks RAN2 to take into account the above agreement in RAN2’s work and provide any information that may be relevant for future RAN1’s work on this topic
LS draft and endorsed in R1-1711820. Final LS agreed in R1-1712000
Continue discussion offline – Xin (CATT)
R1-1711857 
Summary of views on multi-TRP & multi-panel transmission
CATT
R1-1709924
Multiple NR-PDCCH for Multiple TRP transmission
Huawei, HiSilicon

R1-1710055
Considerations on multi-panel/multi-TRP transmission
CATT

R1-1710141
Considerations on the multi-TRP/Multi-pannel design to support the reception of multiple PDCCH
Guangdong OPPO Mobile Telecom.

R1-1710235
Discussion on multiple NR-PDCCHs in NC-JT scheme
Fujitsu

R1-1710279
Discussion on cooperative transmission
LG Electronics

R1-1710428
On the details of multi-TRP and multi-panel transmission
AT&T

R1-1710451
CSI acquisition details for NCJT
Huawei, HiSilicon

R1-1710523
Support of downlink NC-JT in NR
Intel Corporation

R1-1710647
Discussions on NR DL network coordination
Samsung

R1-1710814
Multi-TRP and panel transmission
MediaTek Inc.

R1-1710923
DCI Design for Multi-TRP/Panel Transmission for DL 
InterDigital, Inc.

R1-1710969
NR-PDCCH for multi-TRP transmission
China Telecommunications

R1-1711012
UL multi-panel transmission
Ericsson

R1-1711157
On multi-TRP and multi-panel transmission
Qualcomm Incorporated

R1-1711288
On the maximum number of PDSCH/PDSCHs to be supported for multi-TRP transmission
Nokia, Alcatel-Lucent Shanghai Bell
1.1.1.1.7 Rate matching

Limit to 1 contribution per 1 company/organization/university
R1-1710649
On PDSCH rate matching for NR
Samsung

R1-1711014
On rate matching
Ericsson

Agreements:

· A UE is configured with resources for PDSCH rate matching

· FFS details

· A UE is configured with resources for PUSCH rate matching

· FFS details
Continue discussion offline – Kunil (LGE)
R1-1711841
Summary of views on resource for PDSCH and PUSCH rate matching
LGE
R1-1710181
Discussion on rate matching
ZTE

R1-1710280
Discussion on rate matching
LG Electronics

R1-1709933
Rate matching for data channel
Huawei, HiSilicon

R1-1710429
On the need of per RE level PDSCH rate-matching and RE mapping signalling
AT&T

R1-1710524
Rate matching for NR
Intel Corporation

R1-1711158
On PDSCH and PUSCH RE mapping
Qualcomm Incorporated
1.1.1.1.8 Other 
R1-1711159
Transmission scheme for broadcast PDSCH
Qualcomm Incorporated
Agreements:
· For NR in Rel-15, DL transmission scheme 2 is not explicitly supported for broadcast PDSCH in specification 

R1-1709926
Discussion on transmission parameter sets
Huawei, HiSilicon

R1-1710182
On transmission setting
ZTE

R1-1710650
Discussion on transmission parameter sets
Samsung

R1-1710651
Discussion of number of PDSCHs in NR-CoMP
Samsung

R1-1710652
Multi-TA procedures for Multi-TRP
Samsung

R1-1711441
On the feedback overhead reduction for multi-subband UL MIMO
Huawei, HiSilicon

R1-1711444
Continuous precoding for NR DMRS in time domain
Samsung
1.1.1.2 Beam management
1.1.1.2.1 Beam management details 

Limit to 1 contribution per 1 company/organization/university for UL and DL, independently
R1-1710654
DL beam management for NR
Samsung
R1-1711160
Beam management for NR
Qualcomm Incorporated

R1-1710183
DL beam management for NR MIMO
ZTE

R1-1709928
UL beam management
Huawei, HiSilicon

R1-1711016
UL beam management details
Ericsson
Continue offline discussion – Sundar (Qualcomm)
R1-1711965
Beam management offline summary
Qualcomm
Agreements:

· RAN1 to study the relation (if any) between a measurement and/or reporting on a reference signal and a subsequent beam indication for beam management purposes

· Study the indicator(s) used for PDCCH and PDSCH 

· Study whether there is a relationship between the indicator types e.g. same type of indicator or different types

· Study L1-RSRP reporting of multiple beams considering

· Differential L1-RSRP for multiple beams

· Reference RSRP for L1-RSRP differential report,e.g., predefined or configurable

· Bit-width of reporting, 

· Number of groups/beams per group 

· UCI design of the beam reporting, 

· FFS: Other issues

Agreements:
· RAN1 agrees that the certain number of beam failure recovery request  transmissions is NW configurable by using some parameters

· Parameters used by the NW could be:

· Number of transmissions

· Solely based on timer

· Combination of above

· FFS: whether beam failure recovery procedure is influenced by the RLF event

Agreements:
· In case of unsuccessful recovery from beam failure, UE sends an indication to higher layers, and refrains from further beam failure recovery

· Relationship between RLF and unsuccessful beam failure recovery indication (if any) e.g. whether beam failure recovery procedure influences or is influenced by the RLF event

· Send LS to inform RAN2 – to be done next meeting
Proposals:
· Support L1-RSRP reporting of measurements on SS block for beam management procedures
· Supported by: QC, SS, E///, vivo, DCM, Lenovo, MotM, Oppo, Spreadtrum, LGE, Sharp, Nokia, ASB, MTK, ZTE, AT&T, CEWiT

· Objected by: IDC, Intel, HW, HiSi, CATT

Conclusion:

· No consensus to support L1-RSRP reporting of measurements on SS block for beam management procedures in Rel-15

R1-1709906
Discussion on DL Beam Management
Beijing Xinwei Telecom Techn.

R1-1710056
Further consideration on downlink beam management
CATT

R1-1710057
Considerations on UL beam management
CATT

R1-1710142
Discussion on the DL Beam Management
Guangdong OPPO Mobile Telecom.

R1-1710143
Discussion on the UL Beam Management
Guangdong OPPO Mobile Telecom.

R1-1710184
UL beam management for NR MIMO
ZTE

R1-1710281
Discussion on DL beam management
LG Electronics

R1-1710282
Discussion on UL beam management
LG Electronics

R1-1710361
Differential RSRP report for beam management
Spreadtrum Communications

R1-1710399
Beam management and beam reporting
vivo

R1-1710430
DL beam management details
AT&T

R1-1710449
General views on DL beam management
Huawei, HiSilicon

R1-1710525
Details for UL Beam Management
Intel Corporation

R1-1710526
Details for DL Beam Management
Intel Corporation

R1-1710595
Discussion of RS for DL beam management
Lenovo, Motorola Mobility

R1-1710653
UL beam management
Samsung

R1-1710776
Comparisons on Beam Reporting in NR
CMCC

R1-1710808
Discussions on NR DL beam management
MediaTek Inc.

R1-1710809
Efficient UL beam management with imperfect beam correspondence
MediaTek Inc.

R1-1710851
Considerations on DL beam management
Sony

R1-1710852
Considerations on UL beam management
Sony

R1-1710924
On Beam Management for DL Control and Data Channels 
InterDigital, Inc.

R1-1710925
On Efficient UL Beam Management 
InterDigital, Inc.

R1-1711015
On DL beam indication
Ericsson

R1-1711075
View on Beam Management Details
NTT DOCOMO, INC.

R1-1711289
On the utilization of SS block for beam management
Nokia, Alcatel-Lucent Shanghai Bell

R1-1711290
SRS transmission for beam management
Nokia, Alcatel-Lucent Shanghai Bell

R1-1711334
Considerations on UE Beamforming Management
ASUSTEK COMPUTER (SHANGHAI)

R1-1711336
Discussion on group based beam reporting
China Unicom

R1-1711473
View on Multi-Beam Management
KT Corp.
1.1.1.2.2 Mechanism to recover from beam failure
Limit to 1 contribution per 1 company/organization/university
R1-1710810
Mechanism for flexible beam failure recovery
MediaTek Inc.
R1-1710527
Discussion for Mechanism to Recover from Beam Failure
Intel Corporation

R1-1711291
Beam Recovery in NR
Nokia, Alcatel-Lucent Shanghai Bell

R1-1710283
Discussion on beam failure recovery
LG Electronics

R1-1711076
Further views on mechanism to recover from beam failure
NTT DOCOMO, INC.
Discuss discussion offline – Chia-Hao (MTK)
R1-1711897
Offline Discussion Summary on Beam Recovery MediaTek
R1-1711717
WF on using SS block for beam recovery ZTE, Ericsson, NTT DOCOMO, MediaTek, Spreadtrum, vivo, OPPO, Qualcomm, Xinwei, LG Electronics, AT&T, Lenovo, CMCC, China Unicom, China Telecom, ASTRI, Samsung, Nokia, ASB, III, MTI, Sharp, National Instruments
Proposals:

· In addition to periodic CSI-RS, SS-block within the serving cell can be used for new candidate beam identification
· Supported by: ZTE, Ericsson, NTT DOCOMO, MediaTek, Spreadtrum, vivo, OPPO, Qualcomm, Xinwei, LG Electronics, AT&T, Lenovo, CMCC, China Unicom, China Telecom, ASTRI, Samsung, Nokia, ASB, III, MTI, Sharp, National Instruments
· Objected by: IDC, HW, HiSi, Intel
Continue discussion next meeting
R1-1709907
Discussion on Beam Failure Recovery
Beijing Xinwei Telecom Techn.

R1-1709929
General views on beam failure recovery
Huawei, HiSilicon

R1-1710058
Consideration on DL beam failure and recovery
CATT

R1-1710144
On Beam Recovery Mechanism
Guangdong OPPO Mobile Telecom.

R1-1710185
Discussion on beam recovery mechanism
ZTE

R1-1710236
Discussion on beam failure recovery procedure
Fujitsu

R1-1710251
Discussion on beam failure recovery request
NEC Corporation

R1-1710364
Discussion on beam failure recovery
Spreadtrum Communications

R1-1710400
Beam failure recovery procedure
vivo

R1-1710431
Considerations on beam failure recovery mechanism
AT&T

R1-1710596
Discussion of beam recovery procedure
Lenovo, Motorola Mobility

R1-1710655
Beam failure recovery
Samsung

R1-1710926
On Remaining Details of Beam Failure Recovery 
InterDigital, Inc.

R1-1711017
Mechanism to recover from beam failure
Ericsson

R1-1711161
Beam recovery procedures
Qualcomm Incorporated

R1-1711234
Discussion on mechanisms for beam failure recovery
Sharp

1.1.1.2.3 Other
R1-1710186
Beam grouping evaluation for beam management
ZTE
R1-1710662
On SS-block based beam management
Samsung
R1-1711292
BPL definition and Spatial QCL time indication
Nokia, Alcatel-Lucent Shanghai Bell
R1-1709927
Beam indication for DL control channel
Huawei, HiSilicon

R1-1709930
Procedure details for beam failure recovery
Huawei, HiSilicon

R1-1710005
Considerations on timing advance design in NR
Huawei, HiSilicon

R1-1710145
Beam association relationship between data and control channels
Guangdong OPPO Mobile Telecom.

R1-1710228
Further discussion on channel reciprocity and beam correspondence
MTI

R1-1710450
Multi-beam transmission for DL control channel
Huawei, HiSilicon

R1-1710459
Discussion on UL SRS transmission power
Huawei, HiSilicon

R1-1710473
Network-based mechanism for millimeter-wave link recovery
Huawei, HiSilicon

R1-1710528
On Timing Advance for multi-beam operation
Intel Corporation

R1-1710656
Measurement and reporting for beam management
Samsung

R1-1710657
Discussion on Group based reporting
Samsung

R1-1710658
Discusssion on Tx beam grouping configuration
Samsung

R1-1710659
Discussion on beam indication for PDSCH
Samsung

R1-1710660
L1 RSRP reporting for beam management
Samsung

R1-1710661
L1-RSRP measurement duration
Samsung

R1-1710663
DL beam management configuration
Samsung

R1-1710664
QCL associations for beam management RS
Samsung

R1-1710665
Aperiodic BSI reporting
Samsung

R1-1710666
Beam management for PDCCH
Samsung

R1-1711018
Beam management in C-DRX
Ericsson

R1-1711019
On the use of SS for beam management
Ericsson

R1-1711020
Further results on beam management without beam indication
Ericsson

R1-1711021
Performance of beam grouping
Ericsson

R1-1711022
On beam grouping
Ericsson

R1-1711023
Analysis of beam indication signalling options
Ericsson

R1-1711293
On beam grouping and reporting
Nokia, Alcatel-Lucent Shanghai Bell

R1-1711294
On Multi-beam Downlink Control Channel Operation
Nokia, Alcatel-Lucent Shanghai Bell

R1-1711295
Multi-beam Uplink Control Channel Operation
Nokia, Alcatel-Lucent Shanghai Bell

R1-1711401
Measurement RS for beam management
Huawei, HiSilicon

R1-1711402
Relationship between beam failure recovery and RLF
Huawei, HiSilicon

R1-1711403
Robust transmission for UL control channel
Huawei, HiSilicon

R1-1711410
Cross-carrier beam management
Huawei, HiSilicon

R1-1711445
System level evaluation results for beam management
Samsung

R1-1711446
Link level evaluation results for beam management
Samsung

R1-1711447
Link level simulation assumptions for beam management
Samsung

R1-1711448
System level simulation assumptions for beam management
Samsung
1.1.1.3 CSI acquisition
1.1.1.3.1 CSI framework
Including beam management framework

Limit to 1 contribution per 1 company/organization/university
R1-1709931
Discussion on CSI Framework Design
Huawei, HiSilicon

R1-1711024
Further details of CSI framework
Ericsson
R1-1710059
Summary of email discussion [89-17] NR CSI framework
CATT
Offline to come up with overhead numbers based on R1-1710059 – Rakesh (CATT)
Continue offline discussion – Xiaoyi (AT&T)
R1-1711893
Offline discussion summary on CSI framework 
AT&T
Agreements:
· For aperiodic CSI-RS triggering offset X, X is fixed to zero. 

· For aperiodic CSI reporting on PUSCH, Y is indicated by DCI.

· DCI to be used for indicating the timing for PUSCH is also used to indicate Y.

· This applies to both UCI only and UCI+Data PUSCH

· The set of values is configured by higher layer

· The candidate set of values of Y is selected according to restricted conditions inferred from configuration of CSI related settings.

· The condition include at least;

· CSI parameter

· Number of CSI-RS antenna ports if PMI is included

· CSI-RS location

· Frequency granularity of CSI

· FFS: number of simultaneous CSI calculations

· FFS on mechanisms to relax CSI report timing according to number of simultaneous CSI calculations

· FFS different or same candidate Y value for the cases of UCI multiplexed with data and UCI only 

R1-1711077
Discussion on CSI framework
NTT DOCOMO, INC.

R1-1711296
On the CRI definition and usability in NR
Nokia, Alcatel-Lucent Shanghai Bell
R1-1709908
Discussion on CSI Framework and Semi-persistent CSI-RS Resources and Reports Activation
Beijing Xinwei Telecom Techn.

R1-1710060
Views on CSI framework
CATT

R1-1710187
On CSI framework details
ZTE

R1-1710284
Discussion on CSI framework
LG Electronics

R1-1710432
Discussion on the channels to carry CSI report
AT&T

R1-1710529
On NR CSI framework
Intel Corporation

R1-1710667
CSI Acquisition and Beam Management Framework
Samsung

R1-1710927
On CSI framework for NR 
InterDigital, Inc.

R1-1711162
Details of CSI framework
Qualcomm Incorporated

1.1.1.3.2 Details of CSI acquisition 

Including channel and interference measurement and reporting

Limit to 1 contribution per 1 company/organization/university
R1-1710530
On Details of CSI acquisition
Intel Corporation

R1-1711297
Remaining aspects on interference estimation options and configuration
Nokia, Alcatel-Lucent Shanghai Bell
Continue discussion offline – Yuichi (DCM)
R1-1711924
Summary of CSI Acquisition Details
NTT DoCoMo
R1-1709932
Channel and interference measurement for CSI acquisition
Huawei, HiSilicon

R1-1711025
On CSI acquisition and reporting
Ericsson

R1-1710061
Discussion on details of CSI acquisition
CATT

R1-1710188
Details of CSI acquisition
ZTE

R1-1710285
Discussion on interference measurement
LG Electronics

R1-1710433
On the details of CSI acquisition
AT&T

R1-1710668
Discussions on CSI measurements and reporting for NR
Samsung

R1-1710854
Considerations on interference measurement
Sony

R1-1710928
On CSI acquisition for NR 
InterDigital, Inc.

R1-1711078
On CSI measurement for NR
NTT DOCOMO, INC.

R1-1711163
Details of CSI acquisition
Qualcomm Incorporated

1.1.1.3.3 CSI acquisition for reciprocity based operation
Limit to 1 contribution per 1 company/organization/university
R1-1710669
CSI Reporting for Reciprocity Operation
Samsung

R1-1711298
On the channel reciprocity support for CSI acquisition
Nokia, Alcatel-Lucent Shanghai Bell
Continue offline discussion – Ruyue (ZTE)
R1-1711725
Summary of CSI acquisition for reciprocity based operation
ZTE

R1-1710189
On reciprocity based CSI acquisition
ZTE

R1-1711026
Further discussion on CSI acquisition for reciprocity-based operation
Ericsson

R1-1710062
Views on reciprocity based CSI acquisition
CATT

R1-1710286
Discussion on CSI acquisition for reciprocity based operation
LG Electronics

R1-1710812
CSI acquisition for reciprocity based operation
MediaTek Inc.

R1-1711164
CSI acquisition for reciprocity based operation
Qualcomm Incorporated

R1-1711404
Discussion on reciprocity based CSI acquisition mechanism
Huawei, HiSilicon
1.1.1.3.4 CSI feedback
Including type I/II codebook based scheme and other potential use cases, e.g., semi-open-loop
R1-1710190
CSI feedback mechanism on PUCCH
ZTE

R1-1710672
CSI parameters and multiplexing
Samsung

Continue discussion offline – Mark (Ericsson)
R1-1711904
Summary of views on CSI feedback for Type I and Type II
Ericsson
Agreements:
· Periodic CSI reporting is carried at least on 

· Short PUCCH 

· Long PUCCH

· FFS whether in single-slot only or in multiple slots
Agreements:
· Type I CSI feedback is supported for P/SP/A-CSI and can be carried on either one of PUCCH and PUSCH
· Type I subband CSI can be carried on either one of PUSCH and long PUCCH
· Type II CSI is carried at least on PUSCH
· FFS CSI on PUCCH
CSF for TS2

R1-1711300
CSI feedback in support of semi-open loop transmission
Nokia, Alcatel-Lucent Shanghai Bell

R1-1711405
CSI acquisition for DL robust transmission
Huawei, HiSilicon
Continue discussion offline – Mark (Ericsson)
R1-1711905
Summary of CSI Feedback for Open-loop/Semi-open-loop
Ericsson
R1-1711029
Type I & II CSI reporting
Ericsson

R1-1711079
CSI Feedback Design for NR MIMO
NTT DOCOMO, INC.

R1-1710063
Discussion on periodic and aperiodic CSI feedback
CATT

R1-1710191
CSI feedback mechanism on PUSCH
ZTE

R1-1710192
Overhead reduction for Type II CSI
ZTE

R1-1710287
Discussion on overhead reduction for Type II codebook
LG Electronics

R1-1710288
Discussions on CSI reporting contents
LG Electronics

R1-1710289
CSI feedback for OL and semi-OL MIMO
LG Electronics

R1-1710290
UL channel utilization for CSI reporting
LG Electronics

R1-1710434
CSI feedback for closed loop and semi open loop transmission schemes
AT&T

R1-1710452
CSI acquisition details for hybrid CSI
Huawei, HiSilicon

R1-1710453
The remaining issues for Type I codebook
Huawei, HiSilicon

R1-1710454
The remaining issues for Type II codebook
Huawei, HiSilicon

R1-1710670
Remaining details of Type I and Type II CSI codebooks
Samsung

R1-1710671
CSI support for transparent precoder cycling
Samsung

R1-1710673
Differential reporting of Type II CSI
Samsung

R1-1710674
On higher rank (3 and 4) Type II CSI
Samsung

R1-1710813
Remaining issues in NR CSI feedback
MediaTek Inc.

R1-1711027
CSI feedback and Transparent PDSCH TxD
Ericsson

R1-1711028
Codebook subset restriction
Ericsson

R1-1711030
Encoding and mapping of CSI parameters
Ericsson

R1-1711031
CSI feedback for multi-TRP
Ericsson

R1-1711080
Feedback Design for CSI Type I
NTT DOCOMO, INC.

R1-1711081
Feedback Design for CSI Type II
NTT DOCOMO, INC.

R1-1711165
On Type I and Type II CSI feedback using PUCCH
Qualcomm Incorporated

R1-1711166
On CSI feedback for open- or semi-open-loop transmission
Qualcomm Incorporated

R1-1711299
Feedback transmission of type II codebook
Nokia, Alcatel-Lucent Shanghai Bell

R1-1711407
Multiple-panel codebook
Huawei, HiSilicon

R1-1711408
Category 2 codebook design for type II codebook
Huawei, HiSilicon

R1-1711409
Codebook design for beamformed CSI-RS
Huawei, HiSilicon

R1-1711566
On semi-persistent CSI reporting on PUSCH
Ericsson
1.1.1.3.5 Other
R1-1710675
Discussion on CSI-RS Resource Activation
Samsung

R1-1710676
Discussions on channel and interference measurements for NR
Samsung

R1-1710677
Discussions on CSI Feedback Signalling Overhead Reduction
Samsung

R1-1711032
On Dynamic Triggering for CSI Reports and CSI-RS
Ericsson

R1-1711033
A comparison of CSI-RS activation schemes based on MAC CE and DCI
Ericsson

R1-1711034
Identifying bounds on parameters in CSI framework
Ericsson

R1-1711035
Frequency parametrization for Type II CSI codebook
Ericsson

R1-1711036
Further details of measurement restriction configuration
Ericsson

R1-1711037
Performance impact of inactive antenna ports
Ericsson

R1-1711038
On partial bands and CSI acquistion
Ericsson

R1-1711039
NR CSI Computation Capability
Ericsson

R1-1711301
On the CSI timing relationhips
Nokia, Alcatel-Lucent Shanghai Bell

R1-1711406
Other remaining issues for CSI framework
Huawei, HiSilicon

R1-1711449
Discussions on service specific CSI for NR
Samsung
1.1.1.4 Reference signals and QCL
1.1.1.4.1 Multiplexing of different types of RSs

Including multiplexing and RE mapping of RSs

Limit to 1 contribution per 1 company/organization/university for DL and UL, independently
R1-1710193
Discussion on multiplexing of different RSs
ZTE
R1-1710064
Discussion on RS multiplexing
CATT

R1-1710435
Multiplexing of CSI-RS with PDSCH in mixed numerology scenarios
AT&T
Agreements:
· In NR, for a given BWP, support the case where CSI-RS for CSI acquisition and beam management is always transmitted with the same numerology as the PDSCH of the UE if PDSCH is present
· FFS the case when PDSCH is not present
R1-1710678
Discussions on multiplexing of different types of RSs for DL
Samsung
Discuss further offline – Leiming (Huawei)
R1-1711974
Summary of views on multiplexing of different types of RS
Huawei, HiSilicon
R1-1710009
Multiplexing different types of DL RS
Huawei, HiSilicon

R1-1710010
Multiplexing different types of UL RS
Huawei, HiSilicon

R1-1710291
On collision avoidance for PTRS and other RSs
LG Electronics

R1-1710531
On multiplexing of different RS types
Intel Corporation

R1-1710679
Discussions on multiplexing of different types of RSs for UL
Samsung

R1-1711040
On Multiplexing of RS types for downlink
Ericsson

R1-1711167
On multiplexing of different types of RSs
Qualcomm Incorporated

R1-1711302
On multiplexing of different RS types
Nokia, Alcatel-Lucent Shanghai Bell

R1-1711558
Multiplexing of different types of RS for uplink
Ericsson

1.1.1.4.2 CSI-RS
Limit to 2 contributions per 1 company/organization/university
R1-1711041
On CSI-RS for CSI-acquisition
Ericsson
R1-1711759
Summary of offline discussion on CSI-RS
Samsung
Agreements:
· At least for CSI acquisition, for N=4 OFDM symbols, 
· Support two pairs of adjacent OFDM symbols for one CSI-RS resource where the two pairs can be adjacent or non-adjacent
· For each pair, support a uniform RE mapping pattern in the time domain wherein the same sub-carriers are occupied in the two adjacent OFDM symbols
· Note: CDM pattern will be discussed separately
Agreements:
· Support for CSI-RS sequence design:

· (Working assumption) PN sequence at least for CSI-RS for CSI acquisition
· UE specifically configured CSI-RS sequence seed

· FFS, sequence design, e.g. PN sequence, ZC sequence, M sequence, etc., for other use cases such as beam management and fine time/frequency tracking
Agreements:
· For beam management, CSI-RS with sub-time units smaller than an OFDM symbol in a reference numerology is not supported in Rel-15 
Continue discussion offline – Lu (Huawei)
R1-1711922
WF on CSI-RS for BM
Intel, Ericsson, CATT, Samsung, MediaTek, AT&T, NTT Docomo, KT
Also supported by Spreadtrum, Qualcomm
R1-1711923
WF on CSI-RS for BM
Samsung, Intel, AT&T, NTT DOCOMO, ZTE
R1-1711787
WF on CSI-RS
Samsung, Ericsson, NTT DOCOMO, CATT, LGE
Agreements:
· Regarding CSI-RS RE Patterns for CSI Acquisition, support at least the following CSI-RS RE patterns for CSI acquisition for OCC based CDM
	X
	Density [RE/RB/port]
	N
	(Y,Z)
	CDM
	Remark

	1
	>1, 1 
	1
	N.A.
	No CDM
	

	2
	1
	1
	(2,1)
	FD-CDM2
	

	4
	1
	2
	(2,2)
	FD-CDM2, CDM4(FD2,TD2)
	

	8
	1
	2
	(2,2)
	FD-CDM2, CDM4(FD2,TD2)
	

	16
	1
	2
	(2,2)
	FD-CDM2, CDM4(FD2,TD2)
	

	32
	1, 1/2
	4
	(2,2)
	FD-CDM2, CDM4(FD2,TD2)
	FFS, CDM8 details


· Note: The RE pattern for an X-port CSI-RS resource spans N ≥ 1 OFDM symbols in the same slot and is comprised of one or multiple component CSI-RS RE patterns, where a component CSI-RS RE pattern is defined within a single PRB as Y adjacent REs in the frequency domain and Z adjacent REs in the time domain (agreements in RAN1#88)
· Note: Density 1/2 is based on a PRB-level comb with the same comb offset value for all ports.
· Note: REs for CDM2 and CDM4(FD2,TD2) comprise adjacent REs
· Note: RAN1 will continue discussing adding more entries to the above table

Agreements:
· For partial-band CSI-RS, partial-band can be the same as bandwidth part
· FFS whether or not to have small values than the bandwidth of bandwidth part
Agreements:
· Confirm the WA with the following revision
· Support PN sequence for CSI-RS for CSI acquisition and beam management
· FFS detailed sequence generation and initialization methods
· E.g. function of slot number, OFDM symbol number, CP length, UE ID, cell ID, virtual cell ID, function of PRB position of configured CSI-RS resource, etc.
Agreements:
· Down-select among the following two options in the next meeting
· Option 1-1: From a UE perspective, CSI-RS is not multiplexed on SS block OFDM symbol(s)

· Option 1-2: From a UE perspective, CSI-RS can be multiplexed on SS block symbol(s)

Agreements:
· Down-select among the following two options in the next meeting:
· Option 2-1: From a UE perspective, CSI-RS is not multiplexed on PDCCH OFDM symbol(s) for a slot 
· Option 2-2: From a UE perspective, CSI-RS can be multiplexed on PDCCH OFDM symbol(s) for a slot 

· Note: PDCCH decoding behavior at UE side will not be changed by Option 2-2.

· Note: up to each company to define PDCCH OFDM symbols based on the max possible number of symbols or the configured PDCCH OFDM symbols for the slot
R1-1711804
WF on CDM-8 in CSI-RS for CSI acquisition
LG Electronics, Samsung, CATT, NTT DOCOMO
Agreements:
· For CDM-8 in CSI-RS for CSI acquisition, support at least one of the following:

· Alt 1: Distributed across multiple of the component CSI-RS RE patterns
· Alt 2: Fully contained within one component CSI-RS RE pattern 

· For CDM-4, study further whether to support the ports being distributed across multiple of the component CSI-RS RE patterns
R1-1711803 WF on configuration of CSI-RS for CSI acquisition
LGE, Samsung
Agreements:
· For CSI acquisition, at least the following parameters associated with a CSI-RS resource can be indicated to be a UE based on higher-layer configuration:
· Number of CSI-RS ports  
· Density (RE/PRB/port) 
· For density = 1/2, comb offset

· CDM (Length, Type) 
· Locations of the component RE patterns for the corresponding CSI-RS resource
· FFS on signaling details
· Scrambling ID

· Note: the detailed approach for the above signaling is FFS

R1-1711976
WF on CSI-RS for beam management
NTT DoCoMo, Ericsson, Samsung
R1-1711973

Agreements:
· CSI-RS resource with 1-port and 2-port for one OFDM symbol can be used for beam management
· Value of D>=1 represents RE/RB/port within a OFDM symbol.

· For the case of 1-port

· No CDM
· Subcarrier spacing within a PRB for D>1
· Even spacing
· Constant subcarrier spacing across PRB(s)
· Constant subcarrier spacing within a BWP
· FFS the values of D 

· For the case of 2-port:
· Reuse the same pattern as that of for CSI acquisition at least for D=1 (if supported)
· FFS: the potential number of CSI-RS OFDM symbols for beam management
· FFS: other values of X and D for beam management 

· In the LS to RAN4, add “RAN1 are discussing the respective possible limited set values of D for 1-port and 2-port CSI-RS resource, e.g., taking from {1, 2, 3, 4, 6}. RAN4 is also welcome to provide inputs to select the values of D for 1-port and 2-port CSI-RS resources, respectively”
LS to be prepared in R1-1712003 (Yuichi, DCM)
Email approval for the LS in R1-1712003 until 7/7 (Yuichi, DoCoMo)

R1-1709946
CSI-RS design in NR
Huawei, HiSilicon

R1-1709947
CSI-RS design for beam management
Huawei, HiSilicon

R1-1710065
Design of CSI-RS for CSI acquisition
CATT

R1-1710066
Design of CSI-RS for beam management
CATT

R1-1710146
Disussion on CSI-RS design for beam management
Guangdong OPPO Mobile Telecom.

R1-1710194
On CSI-RS for beam management
ZTE

R1-1710195
On CSI-RS for CSI acquisition
ZTE

R1-1710256
CSI-RS design for beam management and interference measurement
NEC Corporation

R1-1710292
On CSI-RS design for beam management
LG Electronics

R1-1710293
On CSI-RS design for CSI acquisition
LG Electronics

R1-1710365
Discussion on CSI-RS design for CSI acquisition
Spreadtrum Communications

R1-1710401
On CSI-RS design for beam management
vivo

R1-1710436
Remaining details of CSI-RS
AT&T

R1-1710532
On CSI-RS for beam management
Intel Corporation

R1-1710533
On CSI-RS for CSI acquisition
Intel Corporation

R1-1710680
Discussions on CSI-RS design for NR MIMO
Samsung

R1-1710681
CSI-RS for beam management
Samsung

R1-1710811
IFDMA Based Beam Management CSI-RS for Flexible TX/RX Beam Sweeping
MediaTek Inc.

R1-1710833
On CSI-RS configuration for fine time and frequency tracking support
MediaTek Inc.

R1-1710931
CSI-RS Design for Beam Management 
InterDigital, Inc.

R1-1710974
Discussion on using sub-time unit for CSI-RS of beam management
ITRI

R1-1711042
On CSI-RS for beam management
Ericsson

R1-1711082
CSI-RS for beam managmenent
NTT DOCOMO, INC.

R1-1711083
CSI-RS for CSI acquisition
NTT DOCOMO, INC.

R1-1711168
Discussion on CSI-RS design
Qualcomm Incorporated

R1-1711303
On the CSI-RS configurations for NR CSI acquisition
Nokia, Alcatel-Lucent Shanghai Bell

R1-1711304
On CSI-RS Design for DL Beam Management
Nokia, Alcatel-Lucent Shanghai Bell

R1-1711339
Consideration on the CSI-RS design for NR
CATR

R1-1711468
On CSI-RS design for DL beam management
KT Corp.

1.1.1.4.3 DMRS
Limit to maximum 2 contributions (one for discussion, another for evaluation) per 1 company/organization/university for DL and UL, independently
R1-1709909
Further Evaluation and Discussion on DMRS Design Details
Beijing Xinwei Telecom Techn.

R1-1710196
Discussion on downlink DMRS design
ZTE

R1-1711043
On DL DMRS design
Ericsson

R1-1710831
On downlink DMRS design
MediaTek Inc.
Continue discussion offline – Alex (Qualcomm)
R1-1711778
Remaining issues on NR DM-RS
Qualcomm
R1-1711797 
WF on DMRS sequence, Samsung, Ericsson, Qualcomm Incorporated, CATT, Nokia, Alcatel-Lucent Shanghai Bell, Intel, AT&T, NTT DOCOMO, INC., LG Electronics, KT Corp., MediaTek Inc., Mitsubishi Electric Co., Spreadtrum, Fujitsu, Xinwei, KDDI, Panasonic, ITL 
Also supported SONY, KRRI

Agreements:

· Both in DL and UL DMRS for CP-OFDM, only PN sequence is supported

R1-1711784 
WF on DMRS design, MediaTek, Huawei, HiSilicon, China Telecom, ZTE, ASUSTek, CeWiT, Spreadtrum, Tejas Networks, CATR, Deutsche Telekom, IITH, Xinwei, MTI, CHTTL, China Unicom, IITM, ITRI 
Agreements:
· The working assumption made in RAN1#89 for DM-RS is updated and agreed as follows for CP-OFDM:

· A UE is configured by higher layers with DMRS pattern either from the front-loaded DMRS Configuration type 1 or from the front-loaded DMRS Configuration type 2 for DL/UL:

· Configuration type 1:

· One symbol:

· Comb 2 + 2 CS, up to 4 ports

· Two symbols:

· Comb 2 + 2 CS + TD-OCC ({1 1} and {1 -1}), up to 8 ports

· Note: It should be possible to schedule up to 4 ports without using both {1,1} and {1,-1}.

· Configuration type 2:

· One symbol:

· 2-FD-OCC across adjacent REs in the frequency domain, up to 6 ports

· Two symbols:

· 2-FD-OCC across adjacent REs in the frequency domain + TD-OCC (both {1,1} and {1,-1}) up to 12 ports

· Note: It should be possible to schedule up to 6 ports without using both {1,1} and {1,-1}.

· From UE perspective, frequency domain CDMed DMRS ports are QCLed.

· FFS: Whether the front-load DMRS configuration type for a UE for UL and DL can be different or not.

· Note: If there are significant complexity/performance issues involved in the above agreements, down-selection can still be discussed

R1-1711813 
WF on DM-RS, NTT DOCOMO, Ericsson, Nokia, ASB, ZTE, KT Corp, Sharp, Qualcomm

Proposals:

· In configuration 1 for DL, at least for SU-MIMO, 
· For 1-symbol, DM-RS N<=2 layer reception are multiplexed without any CDM in frequency for a UE
· For 2-symbol, DM-RS N<=4 layer reception are multiplexed without any CDM in frequency for a UE

· FFS the case of UL MU-MIMO 
Discuss till next meeting

R1-1711783
WF on UL DMRS pattern for DFT-S-OFDM
 LG Electronics, ZTE, Ericsson, NEC, NTT DOCOMO

Agreements:
· For DFT-S-OFDM based PUSCH DMRS
· DMRS are mapped to resource elements using a comb structure (IFDMA). 
· DMRS and associated PUSCH are multiplexed in time domain
· At least the following (repetition factor, CS) combinations is supported
·  (2, 2)
· Front load DMRS is allocated to 1 or 2 OFDM symbols
· When 2 OFDM symbols are allocated, TD-OCC ({1 1} and {1 -1}) are supported for orthogonal DMRS port multiplexing.
· FFS the detailed applicability of 1 vs. 2 OFDM symbols

· FFS the location of the DMRS symbol(s)

R1-1711816
WF on front-loaded DMRS design for slot aggregation
vivo, Huawei, HiSilicon
Further discussion till next meeting
R1-1711770
WF on DL DMRS for broadcast/multicast PDSCH
 LG Electronics, Qualcomm
Agreements:
· For broadcast/multicast PDSCH (other than PBCH), the PDSCH is transmitted with a single DMRS port:
· Support using only one front-load DMRS Configuration from Configuration 1 and Configuration 2. To down-select from:
· Alt 1: Configuration 1 (FFS 1 or 2 symbols) 
· Alt 2: Configuration 2 with 2 symbols
· Support additional DM-RS. To down-select from:

· Alt 1: Additional DMRS is always present 
· Alt 2: Additional DMRS is configurable

· FFS the number of additional DMRS symbol(s)
R1-1711722
WF on multiplexing between DMRS and data
ZTE, Qualcomm, KT Corp., DOCOMO
Agreements:
· Study further aspects related to DMRS and data multiplexing in DL and UL considering 14 and 7 symbol slots/mini-slots, 1 vs. 2 front loaded DM-RS symbols, additional DM-RS, etc.

· Study further aspects related to possibly power boosting DM-RS (performance, complexity, spec impact)

R1-1711714
WF on DMRS multiplexing scheme in time domain
 ZTE, Xinwei, ASTRI, Spreadtrum

R1-1711666
WF on SS block and DM-RS collision handling
 Intel
Agreements:

· Study further how to handle DM-RS and SS block collision (if any)

· E.g., changing DM-RS symbol(s) position in time domain, no PDSCH transmission on the collided PRBs, dropping the DM-RS symbol in collision, etc.
R1-1711771
WF on signalling DMRS configuration
LG Electronics, ZTE
Agreements:
· The number of front-load DMRS symbols can be 1 or 2 when the number of DMRS ports allocated to UE is equal or less than N
· N is 4 for Configuration 1 and 6 for Configuration 2.
· FFS the details to determine 1 or 2 symbols
R1-1709941
Design of DL DMRS for data transmission
Huawei, HiSilicon

R1-1709942
Evaluation results of DMRS design for DL data channel
Huawei, HiSilicon

R1-1709943
UL DMRS design for data transmission
Huawei, HiSilicon

R1-1709944
Evaluation results of DMRS design for UL data channel
Huawei, HiSilicon

R1-1710067
On DMRS design for DL
CATT

R1-1710068
On DMRS design for UL
CATT

R1-1710197
Evaluation results on DL DMRS
ZTE

R1-1710198
Discussion on uplink DMRS design
ZTE

R1-1710257
Considerations on the design of DMRS
NEC Corporation

R1-1710294
On DL DMRS design
LG Electronics

R1-1710295
On UL DMRS design
LG Electronics

R1-1710362
DMRS configurations for CP-OFDM.
Spreadtrum Communications

R1-1710402
On DL DMRS design
vivo

R1-1710410
Evaluation of DL DMRS designs
Mitsubishi Electric Co.

R1-1710411
Views on DL DMRS designs
Mitsubishi Electric Co.

R1-1710534
On the remaining details of DM-RS design
Intel Corporation

R1-1710607
On DM-RS for NR
Intel Corporation

R1-1710612
Discussion on downlink DMRS design
ETRI

R1-1710613
Discussion on uplink DMRS design
ETRI

R1-1710682
Discussion on DL DMRS design for NR
Samsung

R1-1710683
Evaluation results on DL DMRS for NR
Samsung

R1-1710684
Discussion on UL DMRS design for NR
Samsung

R1-1710685
Evaluation results on UL DMRS for NR
Samsung

R1-1710933
On DM-RS design for NR 
InterDigital, Inc.

R1-1710970
On front-load DMRS design
China Telecommunications

R1-1711044
On DL DMRS evaluations
Ericsson

R1-1711045
On UL DMRS design
Ericsson

R1-1711046
On UL DMRS evaluations
Ericsson

R1-1711084
Evaluation results of DM-RS
NTT DOCOMO, INC.

R1-1711085
Discussion on DM-RS design
NTT DOCOMO, INC.

R1-1711169
Discussion on UL DMRS design
Qualcomm Incorporated

R1-1711170
Discussion on DL DMRS design
Qualcomm Incorporated

R1-1711171
Evaluation of UL DMRS design
Qualcomm Incorporated

R1-1711172
Evaluation of DL DMRS design
Qualcomm Incorporated

R1-1711305
On design of DL DM-RS for NR physical data channels
Nokia, Alcatel-Lucent Shanghai Bell

R1-1711306
DL DM-RS patterns link performance evaluation
Nokia, Alcatel-Lucent Shanghai Bell

R1-1711307
On design of UL DM-RS for NR physical data channels
Nokia, Alcatel-Lucent Shanghai Bell

R1-1711340
Consideration on the font loaded DM RS design for NR
CATR

R1-1711350
DMRS pattern configuration for NR
ITL

1.1.1.4.4 PT-RS
Limit to 1 contribution per 1 company/organization/university for DL and UL, independently
R1-1710296
On DL PT-RS design
LG Electronics
R1-1709940
PTRS for DFT-s-OFDM
Huawei, HiSilicon

R1-1710936
Remaining Issues on PTRS for NR 
InterDigital, Inc.

Continue offline discussion – Mattias (Ericsson)
R1-1711914
Overview of WFs on PTRS
Ericsson
R1-1711815 
WF on PT-RS for DFT-S-OFDM
NTT DOCOMO, Mitsubishi Electric, Huawei, HiSilicon, Nokia, ASB

Agreements:
· For PT-RS insertion for UL DFT-S-OFDM 

· Companies are encouraged to perform simulations with realistic simulation assumptions comparing pre-DFT vs. post-DFT PT-RS insertion
· For pre-DFT, companies are encouraged to compare chunk-based distribution vs. non-chunk based distribution

Agreements:
· Support at least full symbol-level time density for time-domain PT-RS for DFT-S-OFDM (every PUSCH carrying symbol)
· FFS: whether to support configurable symbol-level time density for time-domain PT-RS density reduction for DFT-S-OFDM
· Note: If supported, the configuration can be implicit (associated with scheduled MCS and/or BW and/or DM-RS port(s)/position) or explicit, which is to be decided in next meeting
R1-1711891
WF on PT-RS for DFT-S-OFDM
Samsung, Intel, CATT
R1-1711814 
WF on PT-RS for CP-OFDM
NTT DOCOMO, Ericsson, Nokia, ASB, Panasonic, Spreadtrum, ZTE
Agreements:
· If one DL PT-RS port is configured for a DL DM-RS port group, the DL PT-RS port and one DL DM-RS port in the DL DM-RS port group are associated for phase tracking, the association is determined in the specification
· FFS details for the association

· If one DL PT-RS port is configured for a DL DM-RS port group, the DL PT-RS port is associated with:

· Alt 1: the lowest DL DM-RS port in the DL DM-RS port group.
· Alt 2: one DL DM-RS port in the DL DM-RS port group in a RB, where the one DL DM-RS port may vary across RBs

· Other alternatives are not precluded

· To conclude with one alternative next meeting

· FFS the case of two codewords

R1-1711688
Way Forward on PTRS

Intel, Huawei, HiSilicon, National Instruments, MediaTek
R1-1711941
Way Forward on PTRS

Intel, Huawei, HiSilicon, National Instruments, MediaTek
Agreements:
· Study further whether or not to support power boosting for PT-RS considering different or same number of ports compared with DM-RS

· Down-selection among the following for CP-OFDM DL & UL for PTRS:
· Opt-1: a single association table pair per subcarrier spacing 

· Opt-2: UE recommends the preferred thresholds in tables and/or gNB to update/confirm
· Opt-3: multiple association tables for each subcarrier spacing, to reflect different phase noise models resulting from different carrier frequencies, subcarrier spacings, UE implementations
· Opt-4: a single association table pair per subcarrier spacing based on UE capability

R1-1711895 
WF on Remaining Issues on PTRS for CP-OFDM – Part II
Huawei, HiSilicon, InterDigital, Xinwei, Intel, NI, Panasonic, Spreadtrum
R1-1711932 
WF on PT-RS pattern in frequency domain
LG Electronics
Agreements:
· For PTRS for CP-OFDM, study further how to handle mapping PTRS in case of non-consecutive scheduling
· Alt 1: based on PRBs

· Alt 2: based on VRBs 
· Other alternatives are not precluded

· Note: consecutive scheduling can be considered as a special case

· For PTRS for CP-OFDM, study further whether or not there is need for interference randomization for PT-RS and if so, how
· Companies are encouraged to provide simulation results

· To continue study to finalize the PT-RS density tables w.r.t. to MCS and scheduled bandwidth
R1-1711773  
WF on PT-RS collision avoidance
LG Electronics, Huawei, CATT, ZTE
Agreements:
· Study further how to handle PT-RS collision with CSI-RS
R1-1711894
WF on Remaining Issues on PTRS for CP-OFDM – Part I
Huawei, HiSilicon, InterDigital, Xinwei, NI, Panasonic
Agreements:
· For PTRS for CP-OFDM, NR supports
· Information related to UE to facilitate PTRS port configuration 

· FFS details, e.g., UE to report information (if so, details), or re-using UE information available for other purposes

R1-1709939
PTRS for CP-OFDM
Huawei, HiSilicon

R1-1710069
Considerations on RS for phase tracking
CATT

R1-1710199
Discussion on RS for phase tracking
ZTE

R1-1710227
Further Discussion on PTRS Design Details
Beijing Xinwei Telecom Techn.

R1-1710230
UL PTRS for DFTsOFDM waveform
Mitsubishi Electric RCE

R1-1710297
On UL PT-RS design
LG Electronics

R1-1710359
PT-RS design
Panasonic Corporation

R1-1710363
Considerations on PT-RS for CP-OFDM
Spreadtrum Communications

R1-1710403
On PT-RS design for CP-OFDM
vivo

R1-1710535
On PT-RS for CP-OFDM
Intel Corporation

R1-1710536
On PT-RS for DFT-s-OFDM
Intel Corporation

R1-1710686
On DL PTRS design
Samsung

R1-1710687
On UL PTRS for DFT-s-OFDM
Samsung

R1-1710777
Discussion on PT-RS design
CMCC

R1-1711047
On PTRS DL design
Ericsson

R1-1711048
On PTRS UL design
Ericsson

R1-1711086
Discussion on PT-RS design
NTT DOCOMO, INC.

R1-1711173
Phase and frequency tracking reference signal considerations
Qualcomm Incorporated

R1-1711308
Discussion on PT-RS design for CP-OFDM
Nokia, Alcatel-Lucent Shanghai Bell

R1-1711309
On Details of the PT-RS Design for DFT-s-OFDM
Nokia, Alcatel-Lucent Shanghai Bell

1.1.1.4.5 SRS
Limit to 1 contribution per 1 company/organization/university
R1-1710855
Considerations on SRS design
Sony

R1-1711049
On SRS design
Ericsson

R1-1711087
Discussions on NR SRS Design
NTT DOCOMO, INC.

R1-1711174
Discussion on SRS design
Qualcomm Incorporated
Agreements:
· For NR SRS, support sounding bandwidth in multiple of 4 PRBs
· FFS the detailed set of SRS sounding bandwidths to be supported
· At least 4 PRBs as SRS sounding bandwidth is supported
Continue offline discussion – Takano (SONY)
R1-1711951
Open issues on SRS design
SONY
R1-1711791 
Way Forward on SRS Switching
 Huawei, HiSilicon, Softbank, CMCC, Deutsche Telekom, CATR, Tejas Networks, OPPO, Qualcomm, CeWiT, Sony, ZTE, Xinwei, IITM, China Unicom, IITH, Ericsson, InterDigital, China Telecom, MediaTek 
Agreements:
· Support antenna switching for SRS transmission within a carrier:

· FFS: Support at least [2Tx, 4Tx] switching
R1-1711869 
WF_config_collision_SRS_PUCCH_L 
Mitsubishi Electric, AT&T, Panasonic, Samsung, Huawei, HiSilicon, ZTE

 Agreements:
· From a UE perspective, NR supports one or both of the following options on a given carrier:

· Option 1 : Support only one of the following options for avoiding collisions between NR-SRS and short PUCCH
· Option 1-1 : symbol level TDM
· Option 1-2 : FDM
· Option 1-3 : both symbol level TDM and FDM
· FFS : details

· Note : other options are not precluded

· Option 2: Prioritize SRS or short PUCCH transmission, i.e., drop SRS or short PUCCH in case of collision
· FFS whether to have one prioritization rule, or configurable prioritization 

R1-1711852
WF on SRS Sequence Design
Ericsson, Huawei, HiSilicon, Nokia, ASB, Panasonic, NTT DOCOMO 

R1-1711668
WF on SRS sequence for NR
Intel, Samsung, Qualcomm

Also supported by LGE, KT, CATT
R1-1711767
WF on SRS sequence generation for partial overlapping
LG Electronics, Intel Corporation, ZTE

Agreements:
· NR supports at least the following SRS sequences 
· LTE SRS sequences
· Study further whether or not to additionally support the following for NR SRS sequence design:

· Opt-1: Truncated ZC design

· Set of [60] long ZC sequences designed for each of [5] different reference carrier bandwidths where the sequence length exceeds the carrier bandwidth before truncation 

· The portion of the truncated sequence corresponds to the SRS PRB location assigned to the UE 
· Ports on the same comb are separated by cyclic shifts which are repeated every n SRS REs, e.g. n=[8,12] 

· Opt-2: block-wise concatenation based ZC sequence generation.

· The number of blocks (e.g. 1, 2, …) and/or  block length (e.g. 4RBs, 8RBs, …) per each block is informed to UE 

· Alt1. the number of blocks and/or block length are configured by network. If 1 block is configured, SRS sequence for NR is the same as LTE SRS sequence

· Alt2. Implicit signaling  e.g. the number of blocks and block length are dependent on waveform. When DFT-S-OFDM is configured to UE, the number of block is one and the block length is equal to SRS BW; When CP-OFDM is configured, the number of blocks can be larger than 1. 

· Opt-3: Same LTE SRS sequence generation mechanism with additional roots 

· To conclude during the next meeting

· Evaluations to consider at least CM/PAPR and sequence cross-correlation for the case of fully and partially overlapping SRS allocations

· Evaluations to further consider CM/PAPR for carrier bandwidths different than the reference ones

R1-1711920
 WF on SRS design in NR
 LG Electronics, CATT, Intel Corp., 

KT Corp., Qualcomm
R1-1711930
WF on SRS Configuration

Huawei, HiSi, Oppo
Agreements:
· Support gNB to configure one or more groups where each group contains one or more SRS resource(s) to UE
· Note: different groups may be for different purposes, e.g., one or more groups for beam management, one for DL CSI acquisition, one for UL CSI acquisition, etc.

R1-1709936
UL SRS design for beam management and CSI acquisition
Huawei, HiSilicon

R1-1710070
Further considerations on SRS design
CATT

R1-1710147
On SRS design for NR
Guangdong OPPO Mobile Telecom.

R1-1710200
Discussion on SRS design for NR
ZTE

R1-1710298
On SRS design and related operations
LG Electronics

R1-1710409
Views on SRS designs
Mitsubishi Electric Co.

R1-1710537
Discussion on SRS for NR
Intel Corporation

R1-1710688
SRS design for NR
Samsung

R1-1710817
SRS design in NR
MediaTek Inc.

R1-1710929
Discussion on SRS sequence generation for NR
Panasonic Corporation

R1-1710938
On SRS for NR 
InterDigital, Inc.

R1-1711310
UL SRS design considerations in NR
Nokia, Alcatel-Lucent Shanghai Bell

1.1.1.4.6 TRS 

Limit to 1 contribution per 1 company/organization/university
R1-1709934
Reference signal for fine time and frequency tracking
Huawei, HiSilicon
R1-1710832
On TRS design requirement
MediaTek Inc.

R1-1711175
Further analysis on fine time/frequency tracking RS design
Qualcomm Incorporated
Further discussion offline, especially to narrow-down (possibly selecting) the possible range/set of values for the following parameters for TRS:

· X: the length of TRS burst in terms of number of slots

· Y: the TRS burst periodicity in terms of number of slots

· Sf: TRS subcarrier spacing

· St: TRS symbol spacing within a slot

· N: Number of OFDM symbols per TRS within a slot

· B: TRS bandwidth in terms of number of RBs

Revisit later this week – Chiao-yao (MTK) (including possible other aspects for TRS)
R1-1711765
Summary of views on TRS
MediaTek
R1-1711766
WF on TRS MediaTek, Huawei, HiSilicon, Ericsson, Qualcomm

Agreements:
· Slide 3 and slide 4 in R1-1711766 are agreed with the following updates:

· N: add value of 1

· B: 50 RBs assuming SCS=15KHz (FFS, for other SCS values)
Agreements:
· TRS is UE-specifically managed
· NR supports TRS for multi-TRP transmission

· Details FFS

· FFS how to handle the case of initial access and idle mode (e.g., the necessity of TRS or not, default value if TRS is necessary, etc)

· FFS how to handle multi-beam transmission

· FFS: whether the tracking performance enhancement is needed for long DRX
R1-1710201
Discussion on fine time/frequency tracking of channel
ZTE

R1-1710299
Discussion on fine time/frequency tracking of channel
LG Electronics

R1-1710538
Discussion on TRS
Intel Corporation

R1-1710689
Discussions on fine time/frequency tracking for NR
Samsung

R1-1710853
Considerations on fine time/frequency tracking
Sony

R1-1711050
On time and frequency tracking of the channel
Ericsson

R1-1711311
Views on the fTFT-RS in NR
Nokia, Alcatel-Lucent Shanghai Bell

1.1.1.4.7 QCL
Limit to 1 contribution per 1 company/organization/university
R1-1710202
QCL design for UL and DL MIMO
ZTE
R1-1710539
On QCL for different BW parts and other QCL details
Intel Corporation

R1-1711176
Discussion on QCL
Qualcomm Incorporated

R1-1711312
On QCL Framework and Configurations in NR
Nokia, Alcatel-Lucent Shanghai Bell
Agreements:
· For QCL, NR supports:

· At least one or two DM-RS antenna port groups per PDSCH 
· FFS other number of groups

· QCL assumption across carriers and bandwidth parts for DL
· FFS details for indication, the applicable RS(s), the applicable QCL parameters, and configurability
· FFS whether or not to have UE assisted management

Continue offline discussion – Mihai (Nokia)
R1-1709935
Details of QCL assumptions and related RS design considerations
Huawei, HiSilicon

R1-1710071
On QCL for NR
CATT

R1-1710300
Discussion on QCL for NR
LG Electronics

R1-1710690
On QCL for NR
Samsung

R1-1710941
On QCL for NR 
InterDigital, Inc.

R1-1711051
The QCL framework in NR
Ericsson

1.1.1.4.8 Other
R1-1709937
UL SRS sequence design in NR
Huawei, HiSilicon

R1-1709945
Common UL/DL DMRS design
Huawei, HiSilicon

R1-1710455
Signaling of DMRS ports for SU/MU-MIMO
Huawei, HiSilicon

R1-1710456
DMRS design for URLLC
Huawei, HiSilicon

R1-1710457
Considerations on UE-specific RS Sequence Design
Huawei, HiSilicon

R1-1710458
Discussion on UL DMRS power boosting
Huawei, HiSilicon

R1-1711052
On the number of antenna ports for CSI-RS
Ericsson

R1-1711053
On the collision between DMRS and DC subcarrier
Ericsson

R1-1711246
Discussion on Bursty Interference Measurement Resources
Qualcomm Incorporated
1.1.1.5 Other
Including MIMO calibration
R1-1709938
SRS antenna switching
Huawei, HiSilicon

R1-1709910
NR MIMO System Level Phase 3 Calibration Results
Beijing Xinwei Telecom Techn.

R1-1710072
System level calibration results for NR MIMO
CATT

R1-1710073
Link level calibration results for NR MIMO
CATT

R1-1710203
Calibration results for Phase 1 NR MIMO link level calibration
ZTE

R1-1710204
Calibration results for Phase 1 NR MIMO system level calibration
ZTE

R1-1710205
Calibration results for Phase 2 NR MIMO link level calibration
ZTE

R1-1710206
Calibration results for Phase 2 NR MIMO system level calibration
ZTE

R1-1710207
Calibration results for Phase 3 NR MIMO calibration
ZTE

R1-1710208
Further clarification on Phase 3 NR MIMO calibration
ZTE

R1-1710301
Phase 3 SLS Calibration Results for NR MIMO
LG Electronics

R1-1710302
Phase 2 LLS Calibration Results for NR MIMO
LG Electronics

R1-1710540
Calibration results for Phase 2 NR MIMO system level calibration
Intel Corporation

R1-1711393
Calibration results for Phase 1 NR MIMO system level calibration 
MOTOROLA MOBILITY LLC

R1-1711450
MIMO Phase-2 SLS calibration results on 30GHz frequency band
Samsung

R1-1711451
MIMO Phase-2 LLS calibration results on 30GHz frequency band
Samsung

R1-1711452
Evaluation results for dense urban on 30GHz frequency band
Samsung

