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1.1 Study on supporting NR from 52.6GHz to 71 GHz
Please refer to RP-200902 for detailed scope of the SI

R1-2005865
Draft TR 38.808 v001: Study on supporting NR from 52.6 GHz to 71 GHz
Intel Corporation

1.1.1 Required changes to NR using existing DL/UL NR waveform
R1-2005239
Discussion on potential physical layer impacts for NR beyond 52.6 GHz
Lenovo, Motorola Mobility

R1-2005371
Discussion on requried changes to NR using existing DL/UL NR waveform
vivo

R1-2005866
Discussion on Required Changes to NR in 52.6 – 71 GHz
Intel Corporation

Revised in R1-2006986

R1-2005920
On NR operations in 52.6 to 71 GHz
Ericsson

R1-2006725
Evaluation Methodology and Required Changes on NR from 52.6 to 71 GHz
NTT DOCOMO, INC.
R1-2005241
PHY design in 52.6-71 GHz using NR waveform
Huawei, HiSilicon

R1-2005280
Considerations on phase noise for numerology selection
FUTUREWEI

R1-2005543
Consideration on required changes to NR using existing NR waveform
Fujitsu

R1-2005567
Considerations on bandwidth and subcarrier spacing for above 52.6 GHz
Sony

R1-2005607
Discussion on the required changes to NR for above 52.6GHz
ZTE, Sanechips

R1-2005643
On required changes to NR using existing DL/UL NR waveform for operation in 60GHz band


MediaTek Inc.

R1-2005699
System Analysis of NR opration in 52.6 to 71 GHz
CATT

R1-2005734
Physical layer design for NR 52.6-71GHz
Beijing Xiaomi Software Tech

R1-2005764
Study on the required changes to NR using existing DL/UL NR waveform
NEC

R1-2005766
Required changes to NR using existing DL/UL NR waveform
TCL Communication Ltd.

R1-2005787
On phase noise compensation for NR from 52.6GHz to 71GHz
Mitsubishi Electric RCE

R1-2006026
discusson on DL/UL NR waveform for 52.6GHz to 71GHz
OPPO

R1-2006136
Design aspects for extending NR to up to 71 GHz
Samsung

R1-2006237
Required changes to NR using existing DL/UL NR waveform in 52.6GHz ~ 71GHz
CMCC

R1-2006274
Discussion on required changes to NR using existing NR waveform
Spreadtrum Communications

R1-2006304
Consideration on required physical layer changes to support NR above 52.6 GHz
LG Electronics

R1-2006452
Consideration on supporting above 52.6GHz in NR
InterDigital, Inc.

R1-2006512
On Required changes to NR above 52.6 GHz using the existing DL/UL NR Waveform
Apple

R1-2006628
On NR operation between 52.6 GHz and 71 GHz
Convida Wireless

R1-2006649
60 GHz DL and UL waveform evaluations
Charter Communications

R1-2006797
NR using existing DL-UL NR waveform to support operation between 52p6 GHz and 71 GHz


Qualcomm Incorporated

R1-2006853
Discussions on required changes on supporting NR from 52.6GHz to 71 GHz
CAICT

R1-2006885
Discussion on physical layer aspects for NR beyond 52.6GHz
WILUS Inc.

R1-2006907
Required changes to NR using existing DL/UL NR waveform
Nokia, Nokia Shanghai Bell

R1-2007038
Discussion summary of [102-e-NR-52-71-Waveform-Changes]
Moderator (Intel Corporation)
R1-2007109
Discussion summary #2 of [102-e-NR-52-71-Waveform-Changes]
Moderator (Intel Corporation)
R1-2007364
Discussion summary #5 of [102-e-NR-52-71-Waveform-Changes]
Moderator (Intel Corporation)
[102-e-NR-52-71-Waveform-Changes] Email discussion/approval on required changes to NR using existing DL/UL NR waveform until 8/21; address any remaining aspects by 8/27 – Daewon (Intel)
Agreement:
For NR system operating in 52.6 GHz to 71 GHz, 

· NR should be designed with maximum FFT size of 4096 and maximum of 275RBs per carrier;

· Candidate supported maximum carrier bandwidth(s) for a cell is between 400 MHz and 2160 MHz;

· If subcarrier spacing 240 kHz or below are supported, NR in 52.6 to 71 GHz is expected to use normal CP length only (does not have any implications on whether ECP is supported for the higher subcarrier spacings, if supported).

Conclusion:

RAN1 continues study and specification effort for both licensed and unlicensed operation for supporting NR from 52.6 GHz to 71 GHz SI.

· RAN1 strives for maximum commonality for the system design for licensed and unlicensed operation for NR from 52.6GHz to 71GHz, and for maximum re-use of the existing NR design

Agreement:
· Instruct rapporteur to create dedicated (sub-)section for set of identified issues for physical layer NR design.

· Endorse following text proposal as introduction to the (sub-)sections for discussing identified issues for physical layer.

· For supporting NR operation in both licensed and unlicensed band in the frequency range from 52.6 GHz to 71 GHz, FR2 numerologies and additional numerologies beyond that supported currently in NR are studied. Existing framework for numerology scaling is considered i.e.  2μ ×15 subcarrier spacing to select the candidates. For SSB transmissions, it is investigated whether or not µ>4 (larger than 240 kHz) is needed and corresponding impacts, if any, on the aspects including at least SSB pattern, multiplexing of other signal/channels, and transmission window, if supported. For data and control channel transmissions, it is investigated if µ>3 (larger than 120 kHz) is needed and corresponding impacts, if any, on aspects including at least processing timelines, PDCCH monitoring capability (BD/CCE), scheduling enhancements, beam-management, and reference signal design. For investigating the need for higher numerologies, some of the key aspects that are studied are the impact due to phase noise, delay spread, TAE, analog beam switching delay, and impact to coverage, spectral efficiency and peak data rates, and relative delay in intra-cell/inter-cell multi-TRP operations.

Agreement:
· Study whether or not different SSB patterns should be supported for licensed and unlicensed bands.

· For each licensed and unlicensed band, if issues are identified for reuse of existing SSB, consider at least the following aspects for SSB
· Beam switching gap between SSB(s) and between SSB and other signal(s)/channel(s)

· SSB pattern in time domain

· Whether or not it is needed to define a transmission window (such as DRS window), and if needed, number of SSB transmission opportunities within a transmission window

· For each licensed and unlicensed band, if issues are identified for reuse of all or some of the existing SSB and CORESET#0 multiplexing pattern, consider at least the following aspects for SSB, CORESET#0, and other signal/channel design

· Supported multiplexing pattern type(s) (Pattern 1, 2, and/or 3) for SSB and CORESET#0 multiplexing.

· Multiplexing of other signal/channels (e.g. RMSI, paging, CSI-RS) with SSB

· Configuration of Type0-PDCCH search space set 

Agreement:
RAN1 at least considers the following aspects for determination of supported SSB subcarrier spacing

· Detection performance of SSB (including PSS, SSS, PBCH DMRS, and PBCH) and SSB coverage requirement

· Impact on initial cell search complexity due to frequency errors (e.g. carrier frequency offset, Doppler shift, etc)

· Timing detection accuracy and its relation to uplink transmission accuracy

· Signaling design for supporting different subcarrier spacing for SSB and CORESET#0 (if supported)

· Multi-TRP delay considerations

· Consideration of SSB-based RRM/RLM and beam management if the SSB SCS is significantly different from that of the active BWP (e.g., switching gap, scheduling constraint, etc.)

Agreement:
Consider the at least following aspects for PRACH design of NR operating in 52.6 GHz to 71 GHz

· PRACH coverage requirements 

· applicable PRACH Sequence length(s) and subcarrier spacing(s) for PRACH, including any impact on PRACH coverage and capacity from the applicable sequence length(s).

· RACH RO configurations with new SCS (if new SCS is supported)

· LBT gap between RACH occasions (RO)

Agreement:
Consider at least the following aspects of PT-RS design for a given SCS

· Phase noise compensation performance of existing PT-RS design

· Study of need of any modification/changes to existing PT-RS design
· Potential modification to the PT-RS pattern or configuration to aid performance improvement for CP-OFDM and DFT-s-OFDM waveforms (if needed)
· Potential methods to aid ICI compensation at the receiver (if needed)

Agreement:
Consider at least the following aspects of DM-RS design for a given SCS

· Channel estimation performance of existing DM-RS design with existing and new SCSs (if any)

· Study whether there is a need of any modification/changes to existing DM-RS design

· Potential modification or introduction of new DM-RS pattern, configuration or indication to aid performance improvement for CP-OFDM and DFT-S OFDM waveforms (if needed)

Agreement:
Consider at least the following aspects of processing timelines for new SCS (if agreed) that are not currently supported,

· appropriate configuration(s) of k0, k1, k2,

· PDSCH processing time (N1),

· PUSCH preparation time (N2),

· HARQ-ACK multiplexing timeline (N3)

· CSI processing time, Z1, Z2, and Z3, and CSI processing units

· Any potential enhancements to CPU occupation calculation

· Related UE capability(ies) for processing timelines

· minimum guard period between two SRS resources of an SRS resource set for antenna switching

Agreement:
Consider at least the following aspects of PDCCH monitoring for a given SCS
· For new SCS, if agreed, that are not supported in Rel-15/16 NR,
· investigate on the maximum number of BDs/CCEs for PDCCH monitoring per time unit
· e.g. slot as Rel-15, or new scheduling/monitoring unit

· any potential limitation to PDCCH monitoring configurations (e.g. search spaces, DCI formats, overbooking/dropping, etc) to help with UE processing, if needed

· e.g. increased minimum PDCCH monitoring unit

· potential enhancements for CORESET, if needed

· related UE capability(ies) for PDCCH processing

Agreement:
Consider at least the following aspects of scheduling for BWP with a given SCS

· Study of frequency domain scheduling enhancements/optimization for PDSCH/PUSCH, if needed

· e.g. potential impact to UL scheduling if frequency domain resource allocation with different granularity than FR1/2 (e.g. sub-PRB, or more than one PRB) is supported

· Study of time domain scheduling enhancements for PDSCH/PUSCH, if needed

· e.g. increasing the minimum time-domain scheduling unit to be larger than one symbol, supporting multi-PDSCH scheduled by one DCI, supporting one TB mapped to multiple slots (i.e., TTI bundling)

· Study potential enhancements or alternatives to the scheduling request mechanism to reduce scheduling latency due to beam sweeping, if needed

Agreement:
Consider at least the following aspects for uplink transmission

· Study of potential enhancements for PUSCH/PUCCH/PRACH transmissions to achieve higher transmit power (when transmit power spectral density limits apply), if needed

· Study whether uplink interlace needs to be supported for unlicensed operation in 60 GHz band.

· If supported, study uplink PRB and/or sub-PRB based interlace design for PUCCH, PUSCH, and/or SRS.

Agreement:
Study single carrier and multi carrier operations for achieving wide bandwidth utilization, while at least considering aspects such as control signaling overhead, transceiver complexity, spectral efficiency, etc.

Agreement:
Consider at least the following aspects in system operations with beams 
· Study of BFR mechanism enhancements, if supported
· e.g., the use of aperiodic CSI-RS for BFR, increased number of RSs for monitoring/candidates and efficient utilization of the increased number of RSs, enhanced reliability to cope with narrower beamwidth

· Study of UE capabilities on beam switch timing in beam management procedure

· Study of enhancements for beam management and corresponding RS(s) in DL and UL are needed further considering at least the following aspects, if supported:

· beam switching time, beam alignment delay (including initial access), LBT failure, and potential coverage loss (if large SCS is supported)

· Study of beam switching gap handling for signals/channels (e.g. CSI-RS, PDSCH, SRS, PUSCH) for higher subcarriers spacing, if supported

Agreement:
· Consider the study of at least the following aspects, including the justification for the features and their potential benefits, if applicable
· System overhead impact from TDD switching time for larger subcarrier spacing

· Coverage enhancement mechanisms for control channels and SSB, if larger SCS is supported

· Any potential modifications to HARQ processes including number of processes, if supported

· Impact from MAC buffering for larger subcarrier spacing, if any

· NR channelization/sub-channelization and any potential impact from RAN1 perspective

· Additional RF impairments that impact evaluations

· Impact on BWP switching procedure due to new higher SCS, if supported

· Support of rank 2 transmission for DFT-s-OFDM in the uplink

· Other aspects and impacts due to introduction of higher SCS are not precluded.

1.1.2 Channel access mechanism
R1-2005242
Channel access mechanism for 60 GHz unlicensed operation
Huawei, HiSilicon

R1-2005608
Discussion on the channel access mechanism for above 52.6GHz
ZTE, Sanechips

R1-2006798
Channel access mechanism for NR in 52.6 to 71GHz band
Qualcomm Incorporated

R1-2006908
NR coexistence mechanisms for 60 GHz unlicensed band
Nokia, Nokia Shanghai Bell

R1-2005240
Discussion on channel access for NR beyond 52.6 GHz
Lenovo, Motorola Mobility

R1-2005282
Considerations on directional LBT and spatial reuse
FUTUREWEI

R1-2005323
Considerations on channel access mechanism
Transsion Holdings

Withdrawn
R1-2005372
Discussion on channel access mechanism
vivo
R1-2005568
Channel access mechanism for 60 GHz unlicensed spectrum
Sony

R1-2005700
Channel Access Mechanism in support of NR operation in 52.6 to 71 GHz
CATT

R1-2005735
Channel access mechanism for NR on 52.6-71 GHz
Beijing Xiaomi Software Tech

R1-2005765
Study on the channel access mechanism
NEC

R1-2005767
Channel access mechanism
TCL Communication Ltd.

R1-2005867
Channel Access Procedure for NR in 52.6 - 71 GHz
Intel Corporation

R1-2005921
Channel Access Mechanism
Ericsson

R1-2005950
Channel access mechanisms for NR from 52.6-71GHz
AT&T

R1-2006027
discussion on channel access mechanism
OPPO

R1-2006137
Channel access mechanism for 60 GHz unlicensed spectrum
Samsung

R1-2006275
Discussion on channel access mechanism for above 52.6GHz
Spreadtrum Communications

R1-2006305
Considerations on channel access mechanism to support NR above 52.6 GHz
LG Electronics

R1-2006453
On Channel access mechanisms
InterDigital, Inc.

R1-2006513
On Channel Access Mechanisms for Unlicensed Access above 52.6 GHz
Apple

R1-2006571
Channel access mechanism
Sharp

R1-2006629
On Channel Access for NR Supporting From 52.6 GHz to 71 GHz
Convida Wireless

R1-2006650
Channel access considerations for the indoor scenario
Charter Communications

R1-2006655
Discussion on channel access mechanism
ITRI

R1-2006726
Channel Access Mechanism for NR in 60 GHz unlicensed spectrum
NTT DOCOMO, INC.

R1-2006854
Discussions on channel access mechanism on supporting NR from 52.6GHz to 71 GHz
CAICT

R1-2006871
Discussion on channel access mechanism for NR from 52.6GHz to 71 GHz
Potevio

R1-2006886
Discussion on channel access for NR-unlicensed beyond 52.6GHz
WILUS Inc.

Withdrawn

R1-2007094
Email discussion on channel access mechanism for 52.6GHz-71GHz band
Moderator (Qualcomm Incorporated)

R1-2007193
Email discussion on channel access mechanism for 52.6GHz-71GHz band, version 2
Moderator (Qualcomm Incorporated)
[102-e-NR-52-71-Channel-Access] Email discussion/approval on channel access mechanism until 8/20; address any remaining aspects by 8/25 – Jing (Qualcomm)
Conclusion:

The OCB requirement of draft version v2.1.20 of EN 302 567 implies that 
· Device supports one or multiple declared nominal channel bandwidths. 

· For each declared nominal channel bandwidth, RAN1 design should support at least one physical layer signal/channel transmission that occupies at least 70% of the nominal channel bandwidth. 
· FFS: Mapping of nominal channel bandwidth to bandwidth definitions in NR.
Conclusion:

The RAN1 understanding of the CCA check procedure in draft v2.1.20 of EN 302 567 is as follows:
· When performing CCA before initiating transmission, during count down, when an observation slot fails ED, the counter freezes, and will continue count down 8us after the interference is detected to be gone

Agreement:
· For gNB/UE to initiate a channel occupancy, both channel access with LBT mechanism(s) and a channel access mechanism without LBT are supported

· FFS: LBT mechanisms such as Omni-directional LBT, directional LBT and receiver assisted LBT type of schemes when channel access with LBT is used.

· FFS: If operation restrictions for channel access without LBT are needed, e.g. compliance with regulations, and/or in presence of ATPC, DFS, long term sensing, or other interference mitigation mechanisms
· FFS: The mechanism and condition(s) to switch between channel access with LBT and channel access without LBT (if local regulation allows)
Agreement:
Use the LBT procedures in draft v2.1.20 of EN 302 567 as the baseline system evaluation with LBT

· Enhancements to ED threshold, contention window sizes etc. can be considered as part of the evaluations.
1.1.3 Others

R1-2005373
Evaluation on different numerologies for NR using existing DL/UL NR waveform
vivo

R1-2005609
Preliminary simulation results for above 52.6GHz
ZTE, Sanechips

R1-2005868
Considerations on performance evaluation for NR in 52.6-71GHz
Intel Corporation

R1-2005922
On phase noise compensation for OFDM
Ericsson

R1-2006028
discussion on other aspects
OPPO

R1-2006138
Remaining details on evaluation assumptions
Samsung

R1-2006454
Evaluation results for above 52.6GHz in NR
InterDigital, Inc.

R1-2006727
Potential Enhancements for NR on 52.6 to 71 GHz
NTT DOCOMO, INC.

R1-2006909
Simulation Results for NR from 52.6 GHz to 71 GHz
Nokia, Nokia Shanghai Bell

R1-2006928
Link level and System level evaluation for NR system operating in 52.6GHz to 71GHz
Huawei, HiSilicon

R1-2007078
Discussion Summary of [102-e-NR-52-71-Evaluations]
Moderator (Vivo)

R1-2007126
Discussion summary #2 of [102-e-NR-52-71-Evaluations]
Moderator (Vivo)
R1-2007292
Discussion summary #3 of [102-e-NR-52-71-Evaluations]
Moderator (Vivo)
R1-2007342
Discussion summary #4 of [102-e-NR-52-71-Evaluations]
Moderator (Vivo)
[102-e-NR-52-71-Evaluations] Email discussion/approval on link and system level evaluation assumptions, scenarios and results until 8/20; address any remaining aspects by 8/26 – Huaming (Vivo)
Agreement:
· For link level evaluation purpose, keep 1920 KHz subcarrier spacing as optional in Table 1.

· For link level evaluation purpose, keep 320 PRB for 480 kHz subcarrier spacing for 2000 MHz bandwidth as optional in Table 1.
· Note: A BW of 2 GHz can be achieved with a smaller number of PRBs

· Add to the note in the number of RBs column: “Other BW and sub-carrier spacing combinations can be optionally used.”

Agreement: 

Keep modification CDL-B/D model in Table 2 as optional and add 20 ns DS to the baseline TDL-A channel model in addition to 5 ns and 10 ns.
· FFS in this meeting whether to add 40 ns DS to the baseline TDL-A channel model

Agreement:
· For SLS performance evaluations purpose, keep 120, 240 and 480 kHz as optional subcarrier spacing for 2000 MHz BW and keep 240, 480 and 960 kHz as optional subcarrier spacing for 400 MHz BW in Table 4.

· For SLS performance evaluations purpose, keep 400 MHz as baseline bandwidth in Table 4.

· For SLS performance evaluations purpose, keep 320 PRB for 480 kHz subcarrier spacing for 2000 MHz bandwidth as optional in Table 4.

Agreement:
· For indoor SLS performance evaluations, Indoor-A for the two operator case and Indoor-C for the single operator case are baseline scenarios in Table 5.
· Indoor-A for the single operator case can be optionally used in the evaluations
· For indoor SLS performance evaluations purpose, the minimum distance between BS of different operators is 2 m for indoor-A and indoor-B scenario in Table 5.

Agreement:
Indoor scenario area reduction for indoor-A and indoor-C in Table 5 is not discussed further

· Remove FFS in the table corresponding to this

Agreement:
· The actual coding rate should be reported

· In LLS evaluation, TRS/CSI-RS is assumed to be OFF for RS overhead.
· In LLS evaluation, the assumed value of the higher layer parameter [image: image2.png]





Agreement:
For SLS performance evaluations purpose, -71 dBm + 10 log10 (BW/2GHz) is the baseline RSRP threshold for cell selection (UE with RSRP below this threshold are not considered in simulation and not counted toward UE distribution count) in the Cell selection criteria field of Table 6.

Agreement:
· For SLS performance evaluations purpose, 1 with wrap-around is an optional number of sites in outdoor scenarios-A and B in the deployment scenario field of Table 5.

· For SLS performance evaluations purpose, the minimum distance between micro gNBs’ of the same operator is 10 m for outdoor scenarios in the deployment scenario field of Table 5.
Agreement:
8 Mbytes is an optional FTP traffic model packet size for SLS.
Agreement:
Companies are encouraged to submit RSRP distribution (e.g. serving BS to UE links, BS-to-BS links, UE-to-UE links) for the evaluated scenario in SLS.
Agreement:
Add (Mg,Ng,M,N,P) = (1,1,8,16,2) per pol with (0.5 dv, 0.5 dH) as an optional antenna setting for gNB for indoor environment.
Conclusion:

Contributions based on optional model/scenario/parameter are not precluded from being considered for discussion and decisions on design to support NR from 52.6 GHz to 71 GHz.

Agreement:

Proposal #9a in Section 4 of R1-2007126 is agreed.

Agreement:
Proposal #10 in Section 4 of R1-2007126 is agreed.

Agreement:
· Fixed UE antenna orientation should be used for Indoor factory scenario
· UE antenna orientation should be randomized between [0(, 360() in the horizontal plane in each SLS evaluation simulation drop for scenarios other than the Indoor factory scenario.

· Fixed UE antenna orientation can be optionally used in SLS evaluations
Agreement:
For SLS evaluation purpose, the following is assumed as the channel model for UE-to-UE links.

· InH open office: InH – office channel model with LOS probability for indoor - mixed office from TR38.901
Agreement:
For SLS evaluation purpose, the following is assumed as the channel model for gNB-to-UE and gNB-gNB links.

· InH open office: InH – office channel model with LOS probability for indoor - open office from TR38.901

· Indoor – mixed office from TR38.901 can be optionally used for the LOS probability

Agreement:
For SLS evaluation purpose, the following is assumed as an optional model for UE-to-UE links in Dense Urban scenario.

· UMi street canyon channel & PL model from TR38.901
Working assumption:
For SLS evaluation purpose, for the D2D channel model for UE-to-UE links in Dense Urban scenario, the outdoor to outdoor model should be used.
· Companies should report how they scaled the model to 60 GHz.

