3GPP TSG RAN WG1 Meeting #92


R1-1803459
Athens, Greece, February 26th – March 2nd, 2018
Agenda Item:
7.6
Source: 
Ad-Hoc Chair (Ericsson)
Title:

Chairman’s Notes of AI 7.6
Document for:
Endorsement
7.1 Study on NR-based Access to Unlicensed Spectrum
SID in RP-172021
R1-1801656
Considerations on NR Unlicensed Channel Access
MediaTek Inc.

R1-1803442
Offline discussion summary on NR-U
Qualcomm Incorporated

R1-1803497
Offline discussion summary on NR-U
Qualcomm Incorporated

R1-1803272
Study on NR-based Access to Unlicensed Spectrum (TR skeleton)
Qualcomm Incorporated

R1-1803272 is approved with the following changes:

· Remove duplicate section 4.4

· Move section 4.4 as a subsection of section 4.1

Agreement:
· The study targets identification of additional functionality needed for a PHY layer design (except channel access procedures) for operation in unlicensed spectrum that may be applicable over a particular frequency range (e.g., sub-7 GHz, 7-52.6 GHz, > 52.6 GHz).

· FFS: The definition of the frequency ranges

· Note: Optimizations for a particular frequency band may be necessary.

· Note: Channel bandwidths below 5 MHz are not targeted

· The study targets the design of channel access procedures for frequency bands based on coexistence and regulatory considerations applicable to the band.
· Note: The study includes identification of procedures for technology neutral channel access for frequency bands that may become available subject to regulations.

· The study assumes regulation will provide the framework concerning the protection for the techonologies not using unlicensed access in those bands.

7.1.1 Simulation Methodology for NR-U operation  
R1-1802862
Summary of unofficial email discussion on NR-U simulation methodology
Qualcomm Incorporated

R1-1801367
Simulation scenarios of NR Unlicensed bands
Huawei, HiSilicon

R1-1801463
Considerations for Simulation Methodology for NR-U operation
ZTE, Sanechips

R1-1801555
Evaluation methodology for NR unlicensed spectrum
vivo

R1-1801657
On NR-U simulation methodology
MediaTek Inc.

R1-1801759
Simulation Methodology for NR Unlicensed operations
CATT

R1-1802011
Simulation Methodology for NR-U operation
Samsung

R1-1802049
Discussion on evaluation assumption for NR-U
CMCC

R1-1802237
Simulation methodology for NR unlicensed operation
LG Electronics

R1-1802284
Simulation methodology and assumptions for NR-U evaluations
Nokia, Nokia Shanghai Bell

R1-1802431
Thoughts for NR-unlicensed coexistence evaluation
Intel Corporation

R1-1802609
Co-Existence Simulation Assumption and Methodology for NR in unlicensed band
AT&T

R1-1802642
Discussion on Simulation Methodology for NR Unlicensed 
InterDigital, Inc.

R1-1802771
NR-U evaluation methodology
Ericsson

R1-1802861
Simulation methodology for NR unlicensed
Qualcomm Incorporated

Agreement:
· 5GCM in 38.802 is used for NR-U simulation evaluation

· NR-unlicensed simulation evaluation considers the following scenarios

· Indoor sub-7GHz, 2 operators
· Outdoor Sub-7 GHz, 2 operators

· Indoor mmW, 2 Operators

· Outdoor mmW, 2 operators
· Stadium scenario for sub-7GHz, 2 operators, can be optionally considered by interested companies.

· Note: RAN1 prioritizes the simulation for sub-7 GHz band. It does not preclude evaluation for above 7 GHz.

· Deployment scenarios to simulate

· CA between NR licensed cell and NR unlicensed cell

· DC (with LTE and with NR)

· SA

· An NR cell with DL in unlicensed band and UL in licensed band
· Note: A single set of evaluations may be applicable to multiple scenarios

· Note: Only unlicensed cell(s) is simulated.

· Note: The licensed cell may not be explicitly modeled in the simulation. Necessary assumptions regarding the presence of the licensed carriers can be made and provided. 

· Coexistence with other networks (e.g. WiFi, LAA LTE, NR-U)

· When coexistence with WiFi is evaluated, only consider deployed WiFi systems (e.g. 11ac for 5 GHz)

· Fairness criterion for coexistence with 11ax can be further discussed at plenary level

· The coexistence evaluation applies to 5GHz band (11ac) and 60GHz (11ad)

· From SID: NR-based operation in unlicensed spectrum should not impact deployed Wi-Fi services (data, video and voice services) more than an additional Wi-Fi network on the same carrier
· For sub-7 GHz bands, coexistence simulations will be performed using technology neutral assumptions (eg. channel access mechanism) at an arbitrary carrier frequency in 5GHz band for application to bands other than 5GHz which may become available subject to regulations

· Note: The study assumes regulation will provide the framework concerning the protection for the techonologies not using unlicensed access in those bands

Note (for the minutes): Some companies believe that a prioritization among the agreed simulation scenarios may be necessary.

Agreement:
The following network topologies are included in the evaluations:
· Indoor sub7GHz, choose one of the following options

· Option 1: Reuse 38.802 indoor hotspot topology and allocating half of the gNBs to each operator (6+6)

· Option 2: Reuse 38.802 indoor hotspot topology but further reduce gNB density (3+3)

· Option 3: Based on IEEE indoor enterprise model with modifications

· Outdoor sub7GHz

· NR dense urban scenario with two layers, but only consider the micro layer

· Randomly drop one micro layer per operator
· Indoor mmW

· Reuse indoor sub7GHz topology

· Parameter changes may be needed and submitted together with simulation results

· Outdoor mmW

· Reuse outdoor sub7GHz topology

· Parameter changes may be needed and submitted together with simulation results

7.1.2 Deployment scenarios for NR unlicensed operation 
R1-1802277
Companies’ views on deployment scenarios for NR unlicensed operation
Nokia, AT&T, CableLabs, Charter Communications, Comcast, Deutsche Telecom, Ericsson, HiSilicon, Huawei, Intel, InterDigital, Lenovo, LG Electronics, MediaTek, Motorola Mobility, Nokia Shanghai Bell, NTT DOCOMO, Qualcomm, Samsung, Sanechips, Sony, T-Mobile US, Verizon, vivo, ZTE 

Agreement:
Study the additional functionality needed beyond the specifications for operation in licensed spectrum in the following deployment scenarios. 

· Carrier aggregation between licensed band NR (PCell) and NR-U (SCell)

· NR-U SCell may have both DL and UL, or DL-only.

· Dual connectivity between licensed band LTE (PCell) and NR-U (PSCell)

· Stand-alone NR-U
· An NR cell with DL in unlicensed band and UL in licensed band
· Dual connectivity between licensed band NR (PCell) and NR-U (PSCell)
Note (for the minutes): Some companies believe that a prioritization among the agreed deployment scenarios may be necessary.
R1-1801368
NR licensed assisted and standalone operation on unlicensed bands
Huawei, HiSilicon

R1-1801464
Discussion on Deployment Scenarios for NR-U operation
ZTE, Sanechips

R1-1801556
Deployment scenarios for NR unlicensed spectrum
vivo

R1-1801760
Deployment Scenarios for NR Unlicensed operations
CATT

R1-1801900
Discussion on deployment scenarios for NR unlicensed
NEC

R1-1801904
Discussion on the deployment scenarios for NR unlicensed operation
CATR

R1-1802012
Deployment scenarios for NR-U operation
Samsung

R1-1802122
On deployment scenarios for NR-U operation
Guangdong OPPO Mobile Telecom

R1-1802238
Deployment scenarios for NR unlicensed operation
LG Electronics

R1-1802281
Deployment Scenarios and Use Cases for NR Unlicensed Operation
Nokia, Nokia Shanghai Bell

R1-1802432
On the NR-unlicensed deployment scenarios
Intel Corporation

R1-1802610
Use cases and Scenarios for NR in Unlicensed Band
AT&T

R1-1802643
Views on NR-Unlicensed Deployment Scenarios 
InterDigital, Inc.

R1-1802667
Deployment scenarios for NR unlicensed operation
Sharp

R1-1802772
On NR-U deployment scenarios
Ericsson

R1-1802863
Deployment scenarios for NR unlicensed
Qualcomm Incorporated

7.1.3 Candidate spectrum for NR unlicensed operation  
R1-1802433
Companies’ views on candidate spectrum for NR unlicensed operation
Intel Corporation, Sony, AT&T, Nokia, Nokia Shanghai Bell, Ericsson, Charter Communications, Qualcomm Incorporated, ZTE, Sanechips, LG Electronics, Motorola Mobility, Lenovo, InterDigital, Huawei, HiSilicon, Samsung, Verizon, MediaTek Inc., Comcast, CableLabs, CATT, Deutsche Telekom, T-Mobile USA, Oppo, NTT DOCOMO

Agreement:
From RAN1 design perspective, the study is not limited to a particular unlicensed band

Note: This does not have any implications on prioritizations between unlicensed bands

Note: The study does not target sub-1GHz unlicensed bands

R1-1801369
Candidate spectrum for NR unlicensed band operation
Huawei, HiSilicon

R1-1801465
Perspective on Candidate Spectrum for NR-U operation
ZTE, Sanechips

R1-1801761
Candidate Spectrum for Unlicensed Operations
CATT

R1-1802013
Candidate spectrum for NR-U operation
Samsung

R1-1802123
Considerations on candidate spectrums for NR-U operation
Guangdong OPPO Mobile Telecom

R1-1802283
Spectrum band candidates for NR unlicensed
Nokia, Nokia Shanghai Bell

R1-1802644
Views on Candidate Spectrum for NR Unlicensed Operation 
InterDigital, Inc.

R1-1802773
Candidate spectrum for NR unlicensed operation
Ericsson

R1-1802864
Views on spectrum for NR unlicensed
Qualcomm Incorporated

7.1.4 Potential solutions and techniques for NR unlicensed
R1-1801466
Framework on potential solutions and techniques for NR-U 
ZTE, Sanechips

R1-1801557
Potential solutions and techniques for NR unlicensed spectrum
vivo

R1-1801620
Discussion on NR unlicensed band operation
Potevio

R1-1801658
Considerations on initial access in NR unlicensed bands
MediaTek Inc.

R1-1801762
Techniques for NR Unlicensed Operations
CATT

R1-1801763
Aspect of standalone operation in NR Unlicensed Spectrum
CATT

R1-1801839
Discussion on SS/PBCH block for NR unlicensed
Spreadtrum Communications

R1-1801899
Discussion on potential functionalities and solutions for NR unlicensed
NEC

R1-1801903
Considerations on LBT in NR-based access to unlicensed spectrum
CATR

R1-1802014
Potential solutions and techniques for NR-U operation
Samsung

R1-1802066
NR unlicensed design considerations
Sony

R1-1802072
LBT Considering Beamforming in Unlicensed Spectrum
ASUSTEK COMPUTER (SHANGHAI)

R1-1802124
Physical layer design for NR unlicensed
Guangdong OPPO Mobile Telecom

R1-1802239
Potential solutions for NR unlicensed operation
LG Electronics

R1-1802287
NR Unlicensed Considerations
Apple Inc.

R1-1802291
Considerations on NR-based Access to Unlicensed Spectrum
Shenzhen Coolpad Technologies

R1-1802434
Necessary considerations in designing NR-unlicensed technology
Intel Corporation

R1-1802526
Potential solutions and techniques for NR unlicensed
Nokia, Nokia Shanghai Bell

R1-1802611
Closed Loop "Listen Before Talk" for license assisted NR unlicensed
AT&T

R1-1802645
Proposals for NR Operation in Unlicensed Spectrum 
InterDigital, Inc.

R1-1802722
High level consideration on NR unlicensed band operation
Huawei, HiSilicon

R1-1802774
Solutions and techniques for NR unlicensed operation
Ericsson

R1-1802865
Potential solutins and techniques for NR unlicensed
Qualcomm Incorporated

7.1.5 Others 

R1-1801370
NR Frame structure on unlicensed bands
Huawei, HiSilicon

R1-1801371
Coexistence and Channel access for NR unlicensed band operations
Huawei, HiSilicon

R1-1801558
Design considerations for standalone operation in NR unlicensed spectrum
vivo

R1-1801845
Considerations of the LBT procedures on NR unlicensed band
Spreadtrum Communications

R1-1802125
Channel access mechanisms for NR unlicensed
Guangdong OPPO Mobile Telecom

R1-1802126
Initial access for NR unlicensed
Guangdong OPPO Mobile Telecom

R1-1802646
Discussion on Potential Waveform Solutions for NR Unlicensed 
InterDigital, Inc.

R1-1802647
Considerations on Synchronization Signal for NR Unlicensed Spectrum 
InterDigital, Inc.

R1-1802648
Considerations on Random Access for NR Unlicensed Spectrum 
InterDigital, Inc.

R1-1802649
PUCCH Design for NR Operation in Unlicensed Spectrum 
InterDigital, Inc.

R1-1802650
Coexistence and Channel Access for NR in Unlicensed Spectrum 
InterDigital, Inc.

R1-1802651
Discussion on LBT in Unlicensed Higher Frequency Bands 
InterDigital, Inc.

R1-1802652
Data Scheduling and HARQ for NR Operation in Unlicensed Bands 
InterDigital, Inc.

R1-1802723
NR Numerology on unlicensed bands
Huawei, HiSilicon

R1-1802775
On NR operation in 60GHz unlicensed band
Ericsson

R1-1802776
On Interlace Design for NR-U Uplink
Ericsson

R1-1802777
On the Introduction of a Discovery Reference Signal
Ericsson

R1-1802778
On PRACH for NR in Unlicensed Spectrum
Ericsson

R1-1802779
On Frame Structure for NR in Unlicensed Spectrum
Ericsson

R1-1802780
On Autonomous UL Transmissions for NR in Unlicensed Spectrum
Ericsson

R1-1802781
Numerology for NR operation in unlicensed spectrum
Ericsson

R1-1802866
Frame Structure for NR unlicensed
Qualcomm Incorporated

R1-1802867
NR-U AUL
Qualcomm Incorporated

R1-1802868
Waveform options for 60GHz band
Qualcomm Incorporated

R1-1802869
Waveform under PSD limitation for NR-U
Qualcomm Incorporated

R1-1802870
Frame Structure for NR unlicensed
Qualcomm Incorporated

R1-1802871
NR-U AUL
Qualcomm Incorporated

Withdrawn

R1-1802872
Waveform options for 60GHz band
Qualcomm Incorporated

Withdrawn

R1-1802873
Waveform under PSD limitation for NR-U
Qualcomm Incorporated

Withdrawn

