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1.1 Study on NR-based Access to Unlicensed Spectrum

SID in RP-172021
R1-1805677
Summary of offline discussion for NR-U
Qualcomm
Agreement:
In the discussions in the NR-U study item, references to sub-7 GHz are intended to include unlicensed bands in the 6 GHz region that are being discussed in regulatory discussions which may have some region exceeding 7 GHz (e.g., 7.125 GHz)

1.1.1 Simulation Methodology for NR-U operation   
R1-1803777
Remaining Issues of Simulation Methodology for NR Unlicensed operations
CATT

R1-1803918
Updated Coexistence Evaluation Assumptions
CableLabs

R1-1803948
Considerations for Simulation Methodology for NR-U Operation
ZTE, Sanechips

R1-1804062
On simulation methodology for NR-U operation
MediaTek Inc.

R1-1804109
Discussion on evaluation assumption for NR-U
CMCC

R1-1804274
Simulation methodology and assumptions for NR-U evaluation
Nokia, Nokia Shanghai Bell

R1-1804300
Simulation assumptions and preliminary results for NR unlicensed bands
Huawei, HiSilicon

R1-1804402
Simulation Methodology for NR-U
Samsung

R1-1804579
Simulation methodology for NR unlicensed operation
LG Electronics

R1-1804664
Simulation assumptions and scenarios for NR Unlicensed
AT&T

R1-1804749
On the simulation methodology for NR unlicensed
Intel Corporation

R1-1804828
Simulation methodology for NR unlicensed
Qualcomm Incorporated

R1-1804867
Consideration of NR-U Simulation Evaluation on 60 GHz Channels 
InterDigital, Inc.

R1-1805008
NR-U evaluation methodology
Ericsson

R1-1805071
Simulation Methodology for NR-U operation
NTT DOCOMO, INC.

R1-1805093
Discussion on network topology for sub-7GHz coexistence evaluations between NR-U and Wi-Fi 
Broadcom, Cisco, HPE

R1-1805555
Discussion on network topology for sub-7GHz coexistence evaluations between NR-U and Wi-Fi
R1-1805170
RSSI distribution of Indoor Enterprise Wi-Fi network data
Charter Communications, Broadcom

Withdrawn
R1-1805585
WF on Simulation Scenarios for NR-U
Qualcomm, Nokia, NSB
Agreement:
· For sub7 indoor simulation evaluation:

· Scenario: Option 2 (3+3) with indoor mixed office model

· Target to reach 10%-15% serving links below -72dBm

· Further layout parameter fine tuning may be needed. An example procedure for fine tuning is the following sequence.
· Currently a-b-a=15-20-15

· If not reaching target, try a-b-a=15-30-15 and a-b-a=20-40-20

· If not reaching target, apply a scaling factor to the layout with a-b-a=20-40-20
· Other parameters: Default is NR parameters in 38.901 and 38.802 with the exception of the following

	Parameters
	Indoor Sub-7GHz

	Carrier Frequency
	5GHz

	Carrier Channel Bandwidth
	20MHz baseline , 80MHz optional

	Number of carriers
	1

	Number of users per operator
	5 per gNB per 20MHz

	SCS
	To be reported together simulation results

	Channel Model
	NR InH Mixed Office model

	BS/AP Tx Power
	23dBm (total across all TX antennas)

	UE/STA Tx Power
	18dBm (total across all TX antennas)

	BS/AP Antenna gain
	0dBi   

	UE/STA Antenna gain
	0 dBi

	BS/AP Noise Figure
	5dB

	UE/STA Receiver Noise Figure
	9dB

	Minimum received power from serving cell for UE dropping
	-82dBm

	UE receiver
	MMSE-IRC as the baseline receiver

	BS/AP antenna Array configuration
	(M, N, P, Mg, Ng)  = (1, 2, 2, 1, 1), dH = dV = 0.5 λ

	UE/STA antenna Array configuration
	Baseline Tx/Rx: (M, N, P, Mg, Ng) = (1, 1, 2, 1, 1), dH = dV = 0.5 λ
Optional Tx/Rx: (M, N, P, Mg, Ng) = (1, 2, 2, 1, 1), dH = dV = 0.5 λ

	Traffic model
	Use 36.889 Table A.1.1. 
Note: Results based on the mixed traffic models can be used to determine the design.

	UE/STA to UE/STA link pathloss model
	Directly use InH office pathloss model with proper d_3D with indoor mixed office LOS probability

	gNB to gNB link pathloss model
	Directly use InH office pathloss model with proper d_3D with indoor mixed office LOS probability


Email discussion on further layout parameter fine tuning until May 3, 2018 (Jing, Qualcomm)
Agreement:
· For sub7 outdoor simulation evaluation:

· Select one of the following for the Outdoor sub-7 GHz scenario

· Alt 1: Each operator randomly drop [1 or 2] micro-layer TRPs within each macro cell with minimum dibstance between gNBs as in NR

· Use NR dense Urban option 1 (gNB dropped at the center of the hot-spot)
· Independent dropping between two operators

· Use the NR current [57.9] meters intra-operator minimum distance

· Use [10] meters as the inter-operator minimum distance

· UE randomly dropped within [28.9] meters within the serving cell

· Alt 2: Drop [1 or 2 or 3] hot spots as in NR urban option 1

· Within each hot-spot, randomly drop one gNB from each operator within a circle of radius [10] meters centered at the center of the hot-spot 

· The minimum inter-gNB distance is [10] meters

· Within each hot-spot, drop UE within [28.9] meters from the hot-spot center
· Parameters: Use the indoor sub7 table as baseline, with further fine tunes possible

Agreement:
· For calibration for sub-7 GHz indoor and outdoor scenarios, companies should submit for the baseline scenario:
· Cdf of received signal power from serving cell

· Optional: Cdf of received signal power from each of the all non-serving cells (including the cells from the other operator)

1.1.2 Frame structure for NR-U operation
R1-1803678
NR frame structure and scheduling on unlicensed bands
Huawei, HiSilicon

R1-1803778
Frame Structure for NR Unlicencensed Operations
CATT

R1-1803855
Frame structure for NR-U operation
vivo

R1-1803947
Flexible starting transmission point for NR-U
Fujitsu

R1-1803949
Discussion on frame structure and scheduling for NR-U
ZTE, Sanechips

R1-1803973
Frame structure for NR-U
OPPO

R1-1804063
On frame structure design for NR-U operation
MediaTek Inc.

R1-1804275
Frame structure for NR-U operation
Nokia, Nokia Shanghai Bell

R1-1804403
Frame structure for NR-U
Samsung

R1-1804580
Frame structure for NR unlicensed operation
LG Electronics

R1-1804592
Frame structure and numerology for NR-U
ITL

R1-1804598
Considerations on frame structure for NR unlicensed operations
Sony

R1-1804750
On the flexibility of NR to operate in unlicensed spectrum
Intel Corporation

R1-1804766
Frame Structure Design for NR-U
Charter Communications

R1-1804829
Frame structure for NR-U operation
Qualcomm Incorporated

R1-1804868
On Frame Structure for NR-U Operation 
InterDigital, Inc.

R1-1805009
On Frame Structure for NR in Unlicensed Spectrum
Ericsson

R1-1805253
Frame structure design in NR-U
CATR

Agreement:
· NR-U supports both Type-A and Type-B mapping already supported in NR 
· Additional starting positions and durations are not precluded
· For sub-7 GHz, NR-U study the SCSs, 15/30/60KHz
· Study performance difference between different SCS
· Study if changes to UL design are needed to meet the PSD and OCB requirements
· Study if an SS block design/RMSI/OSI with 60KHz SCS is needed 

· Impact on MIB and SIB1 content 

· Need for use of ECP for 60KHz
· RACH design with 60KHz SCS in addition to options currently part of NR
· Other considerations are not precluded. 
· Impact on support of different BWs with different SCS

· Study supporting more than one switching points within a TxOP

· FFS the LBT requirement for each DL/UL data/control burst in the TxOP
Proposal:
· Study FBE (as in the ETSI BRAN specifications) based frame structure
1.1.3 Potential physical layer channel design 
R1-1803624
Discusses on waveform and bandwidth of NR-U
NEC

R1-1803676
Design princples of physcial channels on NR unlicensed band
Huawei, HiSilicon

R1-1803779
Physical Channel Design for NR Unlicensed Operations
CATT

R1-1803856
Discussion on physical layer channel design in unlicensed spectrum
vivo

R1-1803950
Design on Signal and channel for NR-U
ZTE, Sanechips

Withdrawn

R1-1803951
Considerations on RS/channel design and measurement for NR-U
ZTE, Sanechips

R1-1803974
Views on physical layer channel design for NR-U
OPPO

R1-1804064
On physical later channel design for NR-U operation
MediaTek Inc.

R1-1804218
Discussion on SS/PBCH block for NR-U operation
Spreadtrum Communications

R1-1804276
On physical layer channel design for NR unlicensed
Nokia, Nokia Shanghai Bell

R1-1804404
Potential physical layer channel design for NR-U
Samsung

R1-1804581
Physical layer channel design for NR unlicensed operation
LG Electronics

R1-1804649
Considerations on SS/PBCH blocks for NR unlicensed
Xiaomi Technology

R1-1804665
Closed loop LBT for Licensed Assisted NR
AT&T

R1-1804751
Design consideration for NR unlicensed physical layer channels
Intel Corporation

R1-1804752
Enhancements to NR to operate in unlicensed spectrum
Intel Corporation
R1-1804768
NR Unlicensed physical channel design considerations
Apple Inc.

R1-1804830
Potential phy channel design for NR unlicensed
Qualcomm Incorporated

R1-1804869
On UL Physical Layer Channel Design for NR-U 
InterDigital, Inc.

R1-1805010
Physical layer channel design for NR unlicensed operation
Ericsson

R1-1805092
Waveform considerations for NR-U in the 60GHz band
Mitsubishi Electric RCE

Agreements:
· Study the design changes needed to support the following channels /signals in NR-U
· PDCCH/PDSCH

· PUCCH/PUSCH

· PSS/SSS/PBCH

· PRACH

· DL and UL reference signals applicable to the operational frequency range
1.1.4 Potential physical layer procedures 

R1-1803679
Coexistence and channel access for NR unlicensed band operations
Huawei, HiSilicon

R1-1803780
Physical Layer Procedures for NR Unlicensed Operations
CATT

R1-1803857
Discussion on the channel access procedures
vivo

R1-1803952
Design of Channel access mechanism for NR-U
ZTE, Sanechips

R1-1803975
Views on physical layer procedures for NR-U
OPPO

R1-1804037
Potential solutions and techniques for NR unlicensed
ASUSTEK COMPUTER (SHANGHAI)

R1-1804065
Discussion on potential physical layer procedures in NR-U
MediaTek Inc.

R1-1804209
HARQ-ACK transmission on unlicensed carriers
Lenovo, Motorola Mobility

R1-1804230
Considerations on the LBT procedures for NR unlicensed band
Spreadtrum Communications

R1-1804241
Discussion on NR unlicensed band operation
Potevio

R1-1804277
Physical layer procedure enhancements for NR unlicensed
Nokia, Nokia Shanghai Bell

R1-1804405
Potential physical layer procedures for NR-U
Samsung

R1-1804582
Physical layer procedures for NR unlicensed operation
LG Electronics

R1-1804591
Broadcast signals and synchronization for NR-U
ITL

R1-1804597
Considerations on physical layer procedures for NR unlicensed operations
Sony

R1-1804666
Physical layer enhancements for NR Unlicensed
AT&T

R1-1804753
Consideration for NR unlicensed channel access mechanism
Intel Corporation

R1-1804767
Design considerations for standalone NR-U
Charter Communications

R1-1804769
NR Unlicensed considerations
Apple Inc.

R1-1804831
Potential procedure design for NR unlicensed
Qualcomm Incorporated

R1-1804870
On Physical Layer Procedures for NR-U 
InterDigital, Inc.

R1-1805011
Physical layer procedures for NR unlicensed operation
Ericsson

R1-1805072
Potential physical layer procedures  for NR-U operation
NTT DOCOMO, INC.

R1-1805113
Channel Access Procedure for NR on Unlicensed Band
Shenzhen Coolpad Technologies

R1-1805254
Considerations on LBT in NR-based access to unlicensed spectrum
CATR

Agreement:
· Study possible enhancements for HARQ operation 

· Study changes needed for Configured Grant support in NR-U
· Baseline for study: If absence of Wi-Fi cannot be guaranteed (e.g. by regulation) 

in the band (sub-7 GHz) where NR-U is operating, the NR-U operating bandwidth is an integer  

multiple of 20MHz 
· At least for band where absence of Wi-Fi cannot be guaranteed (e.g. by regulation), LBT can be performed in units of 20 MHz. 

· FFS: details on how to perform LBT for as single carrier with bandwidth greater than 20 MHz, i.e., integer multiples of 20 MHz.

· Study whether or not the following techniques enhance performance beyond the baseline LBT mechanisms

· Techniques to cope with directional antennas/transmissions
· Receiver assisted LBT : RTS/CTS type mechanism
· On-demand receiver assisted LBT: For example receiver assisted LBT enabled only when needed 

· Techniques to enhance spatial reuse 
· Preamble detection

· Enhancements to baseline LBT mechanisms above 7 GHz
· Note: LTE-LAA LBT mechanism are assumed as baseline for evaluations for 5GHz. 

· Note: Other aspects are not precluded from being included

1.1.5 Others

R1-1803677
Numerology and wideband operation in NR unlicensed
Huawei, HiSilicon

R1-1803680
SSB/DRS in NR unlicensed
Huawei, HiSilicon

R1-1803681
Random access in NR unlicensed
Huawei, HiSilicon

R1-1803682
UCI transmission in NR unlicensed
Huawei, HiSilicon

R1-1803858
Design considerations for standalone operation in NR unlicensed spectrum
vivo

R1-1803976
Channel access mechanisms on NR-U
OPPO

R1-1803977
SS/PBCH block transmission on NR-U
OPPO

R1-1803978
Discussion on SS/PBCH block waveform for NR-U
OPPO

R1-1803979
Paging transmission on NR-U
OPPO

R1-1803980
HARQ procedure on NR-U
OPPO

R1-1804231
Considerations on Autonomous UL transmission for NR unlicensed band
Spreadtrum Communications

R1-1804242
Discussion on initial access based on beam sweeping in NR-U
Potevio

R1-1804313
Channel access and co-existence for NR-U operation
Nokia, Nokia Shanghai Bell

R1-1804314
Interlace structures for NR-U uplink
Nokia, Nokia Shanghai Bell

R1-1804680
BWP operation in unlicensed spectrum
InterDigital, Inc.

R1-1804754
Initial thoughts foron technology neutral design for greenfield
Intel Corporation

R1-1804832
NR-U AUL
Qualcomm Incorporated

R1-1804833
Waveform options for 60GHz band
Qualcomm Incorporated

R1-1804834
Waveform under PSD limitation for NR-U
Qualcomm Incorporated

R1-1804837
Waveform under PSD limitation for NR-U
Qualcomm Incorporated

Withdrawn

R1-1804884
On Potential Waveform Solutions for NR-U 
InterDigital, Inc.

R1-1804885
On LBT for Beam-Based Transmission for NR-U 
InterDigital, Inc.

R1-1804886
On Synchronization Signal and PBCH for NR Unlicensed Spectrum  
InterDigital, Inc.

R1-1804887
On Random Access for NR Unlicensed Spectrum  
InterDigital, Inc.

R1-1804888
On Paging for NR Unlicensed Spectrum 
InterDigital, Inc.

R1-1805012
On SRS design for NR unlicensed operation
Ericsson

R1-1805013
On the Introduction of a Discovery Reference Signal
Ericsson

R1-1805014
On NR operation in 60GHz unlicensed band
Ericsson

R1-1805015
Numerology for NR operation in unlicensed spectrum
Ericsson

R1-1805016
On Autonomous UL Transmissions for NR in Unlicensed Spectrum
Ericsson

R1-1805017
On PRACH for NR in Unlicensed Spectrum
Ericsson

R1-1805018
On interlace design for NR-U uplink
Ericsson

R1-1805247
Discussion on coexistence between NR-U and 802.11ax
Broadcom

