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1.1 Study on supporting NR from 52.6GHz to 71 GHz
Please refer to RP-193259 for detailed scope of the SI

[101-e-NR-52_71_GHz] Email discussion/approval on NR from 52.6 GHz to 71 GHz prioritizing evaluation assumptions until 6/4 – Daewon (Intel)
Update on 6/7: post e-meeting additional email discussion/approval

[101-e-Post-NR-52_71_GHz] Email discussion/approval prioritizing remaining  evaluation assumptions till 6/17 – Daewon (Intel)
· Focusing on high priority proposals first, target 6/11 for early approvals

· Followed by medium priority/low priority proposals

R1-2004703
Summary of discussions on supporting NR from 52.6 GHz to 71 GHz
Moderator (Intel Corporation)

R1-2004751
Draft TR 38.808-001: Study on supporting NR from 52.6 GHz to 71 GHz
Intel Corporation
R1-2004754
Summary of email discussions for [101-e-NR-52_71_GHz]
Moderator (Intel Corporation)

R1-2005185
Summary of email discussions for [101-e-Post-NR-52_71_GHz]
Moderator (Intel Corporation)

Agreement:
The proposals in Tables 2, 3, 4, 5, 7, 8, 9, 10, 11, 12 of R1-2005185 are agreed.
Agreement:
Update the CP type field of Table 2 in R1-2005186 as:
· Normal CP

· Extended CP (FFS: optional)
· Note: ECP is not expected to be applicable in all SCS and channel conditions, and companies providing results for ECP are encouraged to provide evaluation results with motivation/justification of simulated ECP cases
Agreement:
· Update the Channel Model field of Table 2 in R1-2005186 as (unchanged text omitted)

· TDL model  as defined in of TR38.901 Section 7.7.2:

· TDL-A (5ns, 10ns, DS) 

· FFS: 20ns, 40ns, 60ns DS as optional or not optional DS for consideration: 20ns, 40ns, 60ns DS

· CDL model as defined in of TR38.901 Section 7.7.1:

· CDL-B (20ns, 50ns DS)

· CDL-D (20ns, 30ns DS) with K-factor = 10 dB
· FFS: 100ns DS as optional or not optional DS for consideration: 100ns DS

Agreement:
Update the Channel Model field of Table 2 in R1-2005186 as (unchanged text omitted):
· FFS: modification CDL-B/D model 

· (a) Indoor Office NLOS: CDL-B (20 ns DS), and Indoor Office LOS: CDL-D (20 ns DS)

· Use mean angular spread values from Table 7.5.6-Part2 (for ASD, ASA, and ZSA) and Table 7.5-10 (for ZSD)
· Use mean angles of CDL-B/D for desired mean angles as baseline (no angle translation)

· Note that the angular spread values in the table are quoted in log units

· Mean K-factor for CDL-D from Table 7.5.6-Part2 (9 dB)

· (b) UMi – Street Canyon NLOS: CDL-B (50 ns DS), and UMi – Street Canyon LOS: CDL-D (30 ns)

· Use mean angular spread values from Table 7.5.6-Part1 (for ASD, ASA, and ZSA) and Table 7.5-8 (for ZSD).

· Use mean angles of CDL-B/D for desired mean angles as baseline (no angle translation)

· Note that the angular spread values in the table are quoted in log units

· Use mean K-factor for CDL-D from Table 7.5.6-Part1 (7 dB)

· Note: Mean angular spread values are used as desired AS value to scale the ray angles as described in TR38.901 section 7.7.5.1. As baseline, the ray angles are not translated, meaning [image: image2.png]My desired — Mo model



 (TR38.901 section 7.7.5.1). If companies perform translation of the ray angles they are encouraged to report the details. The mean K-factor is used to scale the tap powers as described in TR38.901 section 7.7.6.

· The mean angular spread values are used to scale the ray angles using the following equation:

· [image: image3.wmf](
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Agreement:
Agree to Table 11 in R1-2005186 in addition to already agreed Tables for evaluation parameters.
Agreement:
Add the following FFS to outdoor scenarios-A and B in the deployment scenario field of Table 6 in R1-2005186.

· FFS: Reducing deployment size from 7 sites to 1 site for performance evaluations with both single and two operator scenarios.
Agreement:
Update the field description for Deployment Scenario in Table 6 in R1-2005186 as (unchanged text omitted):

· Primary scenario:

· Scenario indoor-A or C (FFS: which scenario is primary)
· Scenario indoor-C (FFS: whether in primary or secondary scenario)

· Secondary scenario:

· Scenario indoor-C or A (FFS: which scenario is secondary) (FFS: whether in primary or secondary scenario)
Agreement:
Add the following new evaluation parameter field for SLS

	Parameter Set 7
	Synchronization Assumption

	Proposal
	Companies are asked to provide information on the synchronization assumption made between operators for 2 operator deployment scenarios.


Conclusion: 

· Companies are encouraged to provide inputs and considerations for the following identified physical layer aspects:

· Candidate numerology (SCS, and CP length) to be supported by RAN1 specification.

· Discussions may include how RAN1 should conclude on determination of the candidate numerologies

· Discussion may also include identification of any coupling with other system parameters, such as bandwidth (number of PRB), FFT size, etc

· Candidate bandwidths (or range of bandwidth) to be supported by RAN1 specification and related considerations (e.g. maximum FFT size)

· Discussions may include how RAN1 should conclude on determination of the candidate bandwidths

· Identification of potential impacts to PHY due to the candidate numerology and bandwidths 

· Discussion may include how to address the impacts to PHY channels and procedures, such as initial access, UL/DL signal/channel, scheduling/HARQ

· Identification of regulatory aspects to consider in channel access (and interference mitigation techniques) for 60GHz unlicensed NR operation
· Note: some examples of consideration aspects could be CCA sensitivity levels, time unit for measurement and back-off counters, access categories, channel bandwidth occupancy, LBT bandwidth, maximum output power, ED threshold, etc.

· Supported channel access and interference mitigation techniques

· Discussion may include how RAN1 should conclude on channel access schemes and/or interference mitigation techniques (e.g. omni-directional LBT, directional LBT, receiver-aided LBT, no-LBT, ATPC, etc) and identification of various consideration aspects (in the decision-making process)

· Discussions may also include whether to always mandate LBT operations or not

· In addition to the above considerations, the following physical layer aspects have been additionally mentioned (but not limited to) in RAN1#101-e and can be further studied:
· Initial access signals/channels

· Investigation of transmissions of SS/PBCH blocks (including beam switching time)

· SSB and CORESET#0 multiplexing

· PRACH sequence lengths to achieve max allowed EIRP

· non-consecutive RO within RACH slot to provide LBT gap

· Other DL/UL signals/channels
· Performance verification of existing and improved RS, e.g., DMRS & PTRS

· Coverage requirements for IAB and for short physical channels

· Handling of control/data channel coverage by OFDM symbol shortening

· Investigation of UL interlace transmissions

· Beam management

· Beam determination/refinement during initial access
· Beam failure detection issues

· DL/UL beam correspondence in licensed/unlicensed spectrum

· Required processing timelines and scheduling

· UE minimum processing timelines and PDCCH monitoring capabilities (BD/CCE limits) for high SCS and their potential impact on scheduling and HARQ functionality of NR
· CSI processing timeline and CSI processing unit availability for different SCS

· Handling of beam switching time for control/data channel transmission

· Scheduling operation, including the T/F scheduling granularity and PDCCH monitoring unit for high SCSs

· Channel access

· OCB constraints and related specification impact

· PSD constraints and related specification impact

· FBE operations 

· LBT procedure with respect to {carrier BW, RB set, maximum power, ED threshold}

· Shared COT mechanisms

· Potential enhancements to increase the channel access opportunities

· Others

· Maintaining cell coverage/link budget for high SCSs

· Supporting rank-2 SU-MIMO for DFT-s-OFDM

· Multi-carrier based operation for multi-RAT coexistence in unlicensed band
R1-2005195
[Draft] LS to RAN4 on Phase noise and other RF Impairment modelling
Ericsson
Final LS agreed in R1-2005196
Conclusion:

RAN1 will continue the study on the objectives of the SI and not stop the study until RAN4 response for the “LS to RAN4 on Phase noise and other RF Impairment modelling”. If RAN4 can provide the information requested with sufficient time to consider the information provided, RAN1 will consider the input from RAN4 as part of the on-going study.

1.1.1 Required changes to NR using existing DL/UL NR waveform
R1-2003293
Link level evaluation methodology and considerations for PHY design in 52.6-71 GHz using NR waveform
Huawei, HiSilicon

R1-2003811
Required changes to NR using existing DL/UL NR waveform
Nokia, Nokia Shanghai Bell

R1-2004247
On Required changes to NR using existing DL/UL NR Waveform
Apple

R1-2004500
NR using existing DL-UL NR waveform to support operation between 52p6 GHz and 71 GHz


Qualcomm Incorporated

R1-2003286
Channelization in unlicensed spectrum above 52.6GHz and below 71GHz
Futurewei

R1-2003304
Discussion on potential physical layer impacts for NR beyond 52.6 GHz
Lenovo, Motorola Mobility

R1-2003424
Discussion on requried changes to NR using existing DL/UL NR waveform
vivo

R1-2003461
Discussion on the required changes to NR for above 52.6GHz
ZTE, Sanechips

R1-2003636
System Analysis and evaluation methodology of NR opration up to 71 GHz
CATT

R1-2003679
On Required changes to NR using existing DL/UL NR waveform for supporting NR from 52.6GHz to 71 GHz
MediaTek Inc.

R1-2003764
Discussion on Required Changes to NR in 52.6 – 71 GHz
Intel Corporation

R1-2003777
Waveform Enhancements for 60GHz operation
Charter Communications, Inc

R1-2003849
On NR operations in 52.6 to 71 GHz
Ericsson

R1-2003903
Design aspects for extending NR to up to 71 GHz
Samsung

R1-2003945
Discussions on Changes to NR Using Existing DL/UL NR Waveform
Quectel

R1-2003961
Discussion on required changes to NR for above 52.6GHz
CMCC

R1-2004004
Discussion on required changes to NR using existing NR waveform
Spreadtrum Communications

R1-2004038
Consideration on required physical layer changes to support NR above 52.6 GHz
LG Electronics

R1-2004096
Discussion on the waveform for DL/UL at above 52.6 GHz
OPPO

R1-2004188
Considerations on bandwidth and subcarrier spacing for above 52.6 GHz
Sony

R1-2004299
Consideration on supporting above 52.6GHz in NR
InterDigital, Inc.

R1-2004301
Consideration on required changes to NR using existing NR waveform
Fujitsu

R1-2004312
Study on the required changes to NR using existing DL/UL NR waveform
NEC

R1-2004333
Initial views of required changes of NR DL/UL waveform
Sharp

R1-2004340
Discussion on required changes to NR using existing DL/UL waveform
ITRI

R1-2004417
Evaluation Methodology and Required Changes on NR on 52.6 to 71 GHz
NTT DOCOMO, INC.

R1-2004519
Discussions on required changes on supporting NR from 52.6GHz to 71 GHz
CAICT

R1-2004593
On NR operation between 52.6 GHz and 71 GHz
Convida Wireless

1.1.2 Channel access mechanism
R1-2003425
Discussion on channel access mechanism
vivo

R1-2003765
Channel Access Procedure for NR in 52.6 - 71 GHz
Intel Corporation

R1-2003850
Channel Access Mechanism
Ericsson

R1-2003287
Considerations on channel access in the unlicensed spectrum above 52.6GHz and below 71GHz


Futurewei

R1-2003294
Channel access mechanism for 60 GHz unlicensed operation
Huawei, HiSilicon

R1-2003305
Discussion on channel access for NR beyond 52.6 GHz
Lenovo, Motorola Mobility

R1-2003462
Discussion on the channel access mechanism for above 52.6GHz
ZTE, Sanechips

R1-2003637
Channel Access Mechanism in support
CATT

R1-2003680
On channel access mechanism from 52.6GHz to 71GHz
MediaTek Inc.

R1-2003780
Channel access mechanisms for 60 GHz NR-U
Charter Communications, Inc

R1-2003812
NR coexistence mechanisms for 60 GHz unlicensed band
Nokia, Nokia Shanghai Bell

R1-2003904
Channel access mechanism for 60 GHz unlicensed spectrum
Samsung

R1-2003921
Discussion on channel access mechanism for supporting NR from 52.6GHz to 71 GHz
Beijing Xiaomi Mobile Software

R1-2003962
Discussion on channel access for above 52.6GHz
CMCC

R1-2004005
Discussion on channel access mechanism for above 52.6GHz
Spreadtrum Communications

R1-2004039
Considerations on channel access mechanism to support NR above 52.6 GHz
LG Electronics

R1-2004097
Discussion on channel access mechanism for above 52.6GHz
OPPO

R1-2004174
Channel access mechanism
TCL Communication Ltd.

R1-2004189
Channel access mechanism for 60 GHz unlicensed spectrum
Sony

R1-2004248
On Unlicensed Channel Access Mechanisms for > 52.6GHz
Apple

R1-2004288
Channel access mechanisms for NR from 52.6-71GHz
AT&T

R1-2004300
On Channel Access Mechanisms
InterDigital, Inc.

R1-2004303
Discussions on channel access mechanism for NR from 52.6GHz to 71 GHz
Quectel

R1-2004313
Study on the channel access mechanism
NEC

R1-2004334
Channel access mechanism
Sharp

R1-2004341
Discussion on channel access mechanism
ITRI

R1-2004418
Channel Access Mechanism for NR in 60 GHz unlicensed spectrum
NTT DOCOMO, INC.

R1-2004489
Channel access mechanism for NR in 52.6 to 71GHz band
Qualcomm Incorporated

R1-2004520
Discussions on channel access mechanism on supporting NR from 52.6GHz to 71 GHz
CAICT

R1-2004558
Discussion on channel access for unlicensed spectrum from 52.6GHz to 71 GHz
Potevio

R1-2004594
Considerations on channel access mechanism for NR supporting from 52.6 to 71 GHz
Convida Wireless

1.1.3 Others

R1-2003426
Evaluation on different numerologies for NR using existing DL/UL NR waveform
vivo

R1-2003463
Discussion on the evaluation assumptions for above 52.6GHz
ZTE, Sanechips

R1-2003766
Considerations on performance evaluation for NR in 52.6-71GHz
Intel Corporation

R1-2003813
Performance of existing DL NR waveform beyond 52.6 GHz
Nokia, Nokia Shanghai Bell

R1-2003851
Enhanced phase noise modeling
Ericsson

R1-2003905
Evaluaton assumptions for SLS and LLS
Samsung

R1-2004040
Consideration on multi-carrier operation for NR above 52.6 GHz
LG Electronics

R1-2004098
Discussion on deployment scenarios for carrier frequency above 52.6GHz
OPPO

R1-2004419
Potential Enhancements for NR on 52.6 to 71 GHz
NTT DOCOMO, INC.

R1-2004606
System level evaluation methodology and results for 60 GHz unlicensed operation
Huawei, HiSilicon

