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1.1.1 NR-based Access to Unlicensed Spectrum
NR_unlic-core; WID in RP-191575. Please refer to the WID for detailed scoping
Please also refer to NR-U work prioritization as endorsed in RP-191581
Email discussion on RRC parameters for NR-U until October 24, 2019 (Jing, Qualcomm)
From AI 5:

R1-1909954
LS on additional PDCCH monitoring occasions for paging for NR-U
RAN2, ZTE

Reply LS is necessary
R1-1909979
Draft Reply LS on additional PDCCH monitoring occasions for paging for NR-U
ZTE, Sanechips

R1-1909980
Considerations on additional PDCCH monitoring occasions for paging for NR-U
ZTE, Sanechips

R1-1910306
Draft reply LS for RAN2 LS on additional PDCCH monitoring occasions for paging for NR-U


vivo

R1-1910403
Draft Reply LS  on additional PDCCH monitoring occasions for paging for NR-U
Huawei, HiSilicon

R1-1910593
Discussion on additional PDCCH monitoring occasions for paging for NR-U
Nokia, Nokia Shanghai Bell

Above documents and LS response to be treated as part of AI 7.2.2.2.2

Agreement:
Include the following in a reply LS to RAN2 for R1-1909954:

· There are other signals/channels that can be detected with similar reliability to a DCI with CRC scrambled with a P-RNTI (e.g., PDCCHs with CRC scrambled with other RNTIs)

· There is no consensus in RAN1 on using these other signals/channels for the purpose of the UE stopping the monitoring of the additional PDCCH monitoring occasions at a given paging occasion
R1-1911596
Draft reply LS on additional PDCCH monitoring occasions for paging for NR-U

ZTE
Final LS approved in R1-1911705
R1-1909967
LS on RSSI definition
RAN4, MediaTek

R1-1910307
Discussions on RAN4 LS on RSSI definition
vivo

R1-1910618
Discussion on RSSI Measurements for NR-U
Nokia, Nokia Shanghai Bell

This will be taken into account as part of discussions related to AI 7.2.2.2.2

R1-1910904
Notification of July 2019 Coexistence Workshop Results
IEEE 802.11 Working Group Chair

R1-1911584
LS on SFN LSB indication in msg2/msgB
RAN2, Qualcomm

To be discussed further as part of discussions for AI 7.2.2.2.2.

Reply LS in RAN1#99

R1-1911585
LS on PHR reporting for NR-U
RAN2, Lenovo

R1-1911592
Draft reply to LS on PHR reporting for NR-U
Lenovo

To be discussed further as part of discussions for AI 7.2.2.2.4 in RAN1#99.

R1-1911551
Contention Window Update in Initiating Device Channel Access Mechanism of EN 301 893
ETSI TC BRAN

1.1.1.1 Physical Layer Signals and Channels

1.1.1.1.1 Initial access signals/channels 

DRS design, PRACH under OCB requirement, identify if 60KHz PRACH is needed, 
R1-1909971
Considerations on initial access signals and channels for NR-U
ZTE, Sanechips

R1-1910014
Discussion on DRS in NR-U
Spreadtrum Communications

R1-1910042
Initial access signal and channels in NR unlicensed band
Huawei, HiSilicon

R1-1910128
Considerations on RMSI and PRACH in NR-U
Fujitsu

R1-1910201
Discussion on initial access signals and channles
vivo

R1-1910440
Discussion on Initial Signals and Channels
Charter Communications

R1-1910456
Initial access signals and channels for NR-U
Samsung

R1-1910572
Discussion on initial access signals and channels
NEC

R1-1910601
Initial Access Signals and Channels for NR-U
Nokia, Nokia Shanghai Bell

R1-1910637
Initial access signals/channels for NR-unlicensed
Intel Corporation

R1-1910787
Initial access signals/channels for NR-U
OPPO

R1-1910816
Physical layer design of initial access signals and channels for NR-U
LG Electronics

R1-1910926
Initial access signals and channels for NR-U
Sharp

R1-1910944
Initial access signals and channels
Ericsson

R1-1910994
Discussion on NR-U DRS design
ETRI

R1-1911049
On Initial Access Signals and Channels for NR-U
MediaTek Inc.

R1-1911094
Initial access signals and channels for NR-U
Qualcomm Incorporated

R1-1911157
Initial access signals and channels for NR-U
NTT DOCOMO, INC.

R1-1911241
RMSI Transmission on Scell
AT&T

R1-1911292
On NR-U initial access signals/channels
Beijing Xiaomi Mobile Software

R1-1911310
Initial access signals and channels for NR-U
WILUS Inc.

R1-1911526
Feature lead summary on initial access signals and channels for NR-U
Qualcomm Incorporated
R1-1911696
Summary of Unofficial Offline Discussion on Wideband PRACH Design for NR-U
Samsung, LG Electronics, ZTE, Sanechips, vivo, Fujitsu, MediaTek Inc., Nokia, NSB, OPPO, Xiaomi
R1-1911614
Introduction of Zadoff-Chu sequences of length 571 and 1151 for NR-U PRACH
Huawei, HiSilicon
Conclusion:

For the PDSCH Default A SLIV Table, Type-B PDSCH lengths other than the 2/4/7 lengths already supported in Rel-15, are not introduced for NR-U.
Working assumption:
For RMSI transmission for ANR purpose on a carrier with an SSB not on a sync raster, the PBCH in SSB not on a sync raster does not directly provide the location of the CORESET 0 for RMSI reception. 

· The frequency domain difference between an off-sync SS/PBCH block and its associated CORESET #0 is determined at least based on 
· The offset between the frequency location of the off-sync SS/PBCH block configured by gNB (high layer parameter ssbFrequency) and the frequency location corresponding to the GSCN of the synchronization raster entry within the same LBT bandwidth.

· Also based on the offsets signaled in PBCH payload (including MIB). 

· FFS: How many offsets
· Note: For ANR purpose, the SSB and and the associated CORESET0 are expected to be in the same LBT bandwidth
· Note: This working assumption assumes that there is only one sync raster point defined per 20 MHz. If RAN4 decides that there is more than one sync raster point per 20 MHz, then this working assumption is not valid and will be revisited
1.1.1.1.2 DL signals and channels
Impact to PDCCH, dynamic PDCCH monitoring, impact to PDSCH to support flexible starting point due to LBT, mechanism to detect COT start for UE power saving, COT structure indication
Also for DM-RS design take into account aspects related to Dynamic Spectrum Sharing (DSS) as endorsed in RP-191599
R1-1911261
Feature lead summary for NR-U DL Signals and Channels
Lenovo, Motorola Mobility

R1-1909972
Considerations on DL reference signals and channels design for NR-U
ZTE, Sanechips

R1-1910026
Discussion on DL signals and channels for NR-U
Spreadtrum Communications

R1-1910043
DL channels and signals in NR unlicensed band
Huawei, HiSilicon

R1-1910129
DL signals and channels for NR-U
Fujitsu

R1-1910202
Discussion on physical DL channel design in unlicensed spectrum
vivo

R1-1910457
DL signals and channels for NR-U
Samsung

R1-1910602
On DL signals and channels
Nokia, Nokia Shanghai Bell

R1-1910638
DL signals and channels for NR-unlicensed
Intel Corporation

R1-1910758
DL Signals and Channels for NR-U
Sony

R1-1910788
DL signals and channels for NR-U
OPPO

R1-1910817
Physical layer design of DL signals and channels for NR-U
LG Electronics

R1-1910927
Downlink structure and procedure for NR-U operation
Sharp

R1-1910938
DL signals and channels for NR-U
InterDigital, Inc.

R1-1910945
DL signals and channels for NR-U
Ericsson

R1-1910995
DL signals and channels for NR-U
ETRI

R1-1911050
DL Signals and Channels for NR-U operation
MediaTek Inc.

R1-1911095
DL signals and channels for NR-U
Qualcomm Incorporated

R1-1911158
DL signals and channels for NR-U
NTT DOCOMO, INC.

R1-1911212
Discussion on DL signals and channels
ASUSTEK COMPUTER (SHANGHAI)

R1-1911243
DL signals and channels for NR-U 
PANASONIC

R1-1911258
DL Frame Structure and COT Structure Aspects for NR-U
Motorola Mobility, Lenovo

R1-1911293
Discussion on the DL signals and channels for NR-U
Beijing Xiaomi Mobile Software

R1-1911321
Discussions on DL signals and channels design in NR-U
CAICT

R1-1911331
Discussion on DL signals and channels in NR unlicensed
Google

Agreement:
Add a COT duration bit-field per serving cell in GC-PDCCH, i.e., DCI format 2_0

· The following are configurable by RRC:

· Presence of this bit-field

· Location of this bit-field in the DCI

· Length of this bit-field in the DCI 
· FFS: Whether a single value will suffice in which case, the length is not configurable
· Encoding of the bit field value, i.e., what COT duration corresponds to which bit-field value
· If a UE receives this bit-field, it applies the knowledge about end-of-COT at least for the purpose of UL transmission LBT category switching in a gNB-acquired COT

· If this field is not present, UE should use SFI indication to determine end-of-COT (if SFI is available)
· FFS: details for this SFI-based mechanism
· FFS: Whether the duration is encoded as e.g., total length or remaining length.

· FFS: Granularity the signalled duration

Agreement:
· A UE can be provided with at least two groups (FFS: more than two groups) of search space sets for PDCCH. The UE can be configured to switch between the groups, indicated based on at least the following alternatives.
· Alt 1: implicitly e.g. after detection of [FFS: DL burst, (WB-)DM-RS, GC-PDCCH and/or PDCCH] and/or e.g., based on information on COT structure.

· Alt 2: explicitly in GC-PDCCH and/or PDCCH
· Search space sets that are not part of the configured groups (e.g., a common search space set) will always be monitored by the UE regardless of the search space set indication

· A single search space set can be part of more than one group.

· It is up to RAN2 to optimize the signalling to minimize overhead.

1.1.1.1.3 UL signals and channels

Block interlaced PUCCH design, block interlaced PUSCH design (including PUSCH on a 10 MHz SCell in 5 GHz), flexible starting point for PUSCH due to LBT, SRS enhancement
R1-1909973
Considerations on UL reference signals and channels design for NR-U
ZTE, Sanechips

R1-1910029
Discussion on UL Signals and Channels in NR-U
Spreadtrum Communications

R1-1910044
UL channels and signals in NR unlicensed band
Huawei, HiSilicon

R1-1910130
UL signals and channels in NR-U
Fujitsu

R1-1910155
UL signals and channels for NR-U
Lenovo, Motorola Mobility

R1-1910203
Discussion on physical UL channel design in unlicensed spectrum
vivo

R1-1910458
UL signals and channels for NR-U
Samsung

R1-1910563
UL signals and channels for NR-U
Panasonic Corporation

R1-1910594
Remaining NR-U enhancements for uplink signals and channels
Nokia, Nokia Shanghai Bell

R1-1910639
UL signals and channels for NR-unlicensed
Intel Corporation

R1-1910789
UL signals and channels for NR-U
OPPO

R1-1910818
Physical layer design of UL signals and channels for NR-U
LG Electronics

R1-1910928
UL signals and channels for NR-U
Sharp

R1-1910946
UL signals and channels for NR-U
Ericsson

R1-1910956
UL signals and channels for NR-U
Apple Inc.

R1-1911051
UL Signals and Channels for NR-U operation
MediaTek Inc.

R1-1911096
UL signals and channels for NR-U
Qualcomm Incorporated

R1-1911159
UL signals and channels for NR-U
NTT DOCOMO, INC.

R1-1911311
UL signals and channels for NR-U
WILUS Inc.

R1-1911484
Feature lead summary for UL Signals and Channels

Ericsson

R1-1911562
Feature lead summary 2 for UL Signals and Channels

Ericsson

R1-1911674
Feature lead summary 3 for UL Signals and Channels

Ericsson
Agreement:
Update the RRC parameter InterlaceAllocation-r16 (defined for a dedicated PUCCH resource) with the following:

· Index of 1st interlace

· Indication of the 2nd interlace index (if 2nd interlace is configured)

· FFS: How the indication is achieved

· Indication of the LBT bandwidth location in which the PUCCH resource is configured

Agreement:
For PUCCH Formats 2 and 3 configured with interlace mapping, the number of configured interlaces is 1 or 2

· For Interlaced PF3:

· NPUCCH = 10 if one interlaced is configured (as previously agreed)

· NPUCCH = 20 if two interlaces are configured

· UE should use either one full interlace or two full interlaces according to configured maximum code rate and actual UCI payload size (subject to FFS below on the case of a BWP possible less than full carrier BW)

· FFS: In case one interlace is used, which interlace is used

· FFS: If two interlaces are configured, whether or not there are configuration restrictions on the spacing between the two interlaces

· FFS: For a 20 MHz carrier bandwidth, whether a BWP can be configured to be less than the carrier bandwidth. 

· If allowed, NPUCCH can be less than 10 (for 1 interlace) or can be less than 20 (for 2 interlaces)

· Note: This agreement refers to configured interlaces, not actually used interlaces. 

· Note: User multiplexing is to be further discussed. This agreement does not imply that user multiplexing is supported or not supported.

Agreement:
· For PUCCH formats 0 and 1 configured with an interlace mapping, the formula for cyclic shift hopping in Section 6.3.2.2.2 of 38.211 is given by
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 indexes consecutive PRBs within an interlace starting with the lowest indexed PRB of the PUCCH resource within the BWP. N is the number of PRBs in an interlace (10 or 11).

· FFS: The step size [image: image5.png]


 is down-selected to one value amongst {1,5,7,11}

· The decision on which value to select is based on minimizing the 95th percentile CM

· FFS: For PF0, whether or not the above formula [image: image7.png]


 includes an additional term [image: image9.png]6 * SR



 in order to increase user multiplexing from 1 to 3 in case of 2-bit ACK/NACK + SR (SR = 1 for positive SR and 0 for negative SR)
· FFS: In order to increase user multiplexing capacity for PF0, PF1, introduction of [image: image10.png]


*(i+i0) into the formula instead of [image: image11.png]


*i  where i+i0 is modulo N, and i0 is configurable in the range {0, 1, …, N-1}.

· This mechanism may create collisions when the user multiplexing capacity is increased (i0 is not 0)
Agreement:
· Support configurability between interlace and contiguous (Rel-15) mappings for cell-specific PF0/1 resources, i.e., PUCCH resources configured prior to dedicated configuration

· If interlace mapping is configured, the UE assumes there is no frequency hopping

· RAN2 to decide how broadcast signaling (SIB1) is modified to support this configurability
· Enhancements of Rel-15 PF0/1 when interlacing is not used will not be considered as part of the NR-U work in Rel-16

Agreement:
· Support configurability between interlace and contiguous (Rel-15) mappings for cell-specific PUSCH (e.g., msg3), i.e., PUSCH transmitted prior to dedicated configuration

· If interlace mapping is configured, the UE assumes there is no frequency hopping

· RAN2 to decide how broadcast signaling (SIB1) is modified to support this

· Cell specific PUSCH and PUCCH can only be configured to both have interlaced mapping or to both have non-interlaced mapping
· FFS: The UE does not expect the configuration of interlaced or contiguous mapping of PUSCH/PUCCH to be different before and after dedicated RRC configuration

Agreement:
Support an RRC parameter to configure a UE with either interlace or contiguous (Rel-15) mappings for dedicated PUCCH resources, i.e., PUCCH resources configured by dedicated signalling

· If interlace mapping is configured, frequency hopping is not configured

· FFS: The UE does not expect configuration of interlace or contiguous mapping for different PUCCH resources to be different

Agreement:
For PUSCH transmissions after dedicated configuration, support an RRC parameter to enable configurability between interlace resource allocation and Rel-15 (Type 0/1) resource allocation
· If interlace mapping is configured, frequency hopping is not configured
· FFS: Whether this RRC configuration applies to fallback DCI
· FFS: Whether/how dynamic (non-fallback DCI based) switching is supported between interlaced resource allocation and Rel-15 RA (Type0/1) resource allocation 
· FFS: The UE does not expect configuration of interlace or contiguous mapping for different PUSCH transmissions to be different
Agreement:
· Support a user-multiplexing mechanism for both UCI and reference symbols for interlaced PF3 when one interlace is configured as follows:

· User multiplexing for the UCI is based on the application of pre-DFT OCC with

· Alt. 1: Block-wise repetition in time domain followed by mapping over whole interlace in frequency (analogous to (Rel-15) PF4)
· Alt. 2: Symbol-wise repetition in time domain followed by mapping over whole interlace in frequency

· User multiplexing for the reference symbols is based on the use of different cyclic shifts of the same base sequence for all multiplexed users. The base sequence is a Z-C sequence (as for legacy Rel-15 PF3) mapped to the PRBs of the interlace

· Length of ZC sequence = number of tones in the interlace

· FFS: Mapping between OCC index applied on UCI symbols and cyclic shift applied to DMRS symbols
· Support 1, 2, and 4 users for all PF3 durations (4 – 14 OFDM symbols)
· Support an RRC parameter for indicating OCC configuration for interlaced PF3
· If two interlaces are configured, user multiplexing is not supported for interlaced PF3
Agreement:
· Support a user-multiplexing mechanism for both UCI and reference symbols for interlaced PF2 when one interlace is configured as follows:

· User multiplexing is based on OCCs applied in at least the frequency domain to the UCI and reference signal REs separately

· User multiplexing for the UCI is based on RE-wise repetition within a PRB

· Support only frequency domain OCC lengths of 1, 2 and 4 to multiplex users on both 1-symbol and 2-symbol PF2
· Consider the following for controlling CM/PAPR. If supported, select from the following alternatives using CM and MCL as criteria
· OCC cycling across PRBs of an interlace
· Scrambling

· No CM/PAPR controlling mechanism
· Support an RRC parameter for indicating OCC configuration for interlaced PF2

· If two interlaces are configured, user multiplexing is not supported for interlaced PF2
Agreement:
· Allow configured UL (CUL) transmissions in a set of symbols of a slot when the UE is configured with DCI 2_0 format monitoring and does not detect a DCI 2_0 format providing a slot format for the set of symbols. This is applicable when operating with LBE for the following cases.
· When the set of symbols are indicated as ‘F’ with a semi-static TDD pattern or 
· When the UE is not configured with a semi-static TDD pattern
· Note: Configured UL (CUL) transmissions are UL signals/channels configured by higher layers:
· PUCCH
· Configured Grant PUSCH
· Periodic SRS, [semi-persistent SRS]
· Unclear if semi-persistent SRS covered by the current Rel-15 behaviour
· [PRACH]
· Unclear if PRACH covered by the current Rel-15 behaviour
· FFS: How to allow the CUL transmissions as per the above
1.1.1.2 Physical Layer Procedure

R1-1910558
channel access procedure for Cat 2 LBT by a UE
KRRI

1.1.1.2.1 Channel access procedures 

channel access mechanisms for LBE and FBE, potential LBT requirement exceptions (notes in TR for channel access); extension to channel access mechanisms, CWS adjustment enhancement, possible extension on top of ED for coexistence, CG COT sharing and CWS update, channel access mechanism for wideband operation.
R1-1910592
Feature Lead’s Summary on Channel Access Procedures
Nokia, Nokia Shanghai Bell

R1-1909974
Discussion on Channel access procedure for NR-U
ZTE, Sanechips

R1-1910045
Coexistence and channel access for NR unlicensed band operations
Huawei, HiSilicon

R1-1910131
Channel access procedure in NR-U
Fujitsu

R1-1910204
Discussion on the channel access procedures
vivo

R1-1910442
NR-U Channel Access
Charter Communications

R1-1910459
Channel access procedures for NR-U
Samsung

R1-1910591
Channel access and co-existence for NR-U operation
Nokia, Nokia Shanghai Bell

R1-1910640
Channel access mechanism for NR-unlicensed
Intel Corporation

R1-1910759
Channel access for NR unlicensed operations
Sony

R1-1910790
Channel access procedures for NR-U
OPPO

R1-1910819
Channel access procedure for NR-U
LG Electronics

R1-1910929
Channel access procedure for NR-U
Sharp

R1-1910939
Channel access in NR-U
InterDigital, Inc.

R1-1910947
Channel access procedures
Ericsson

R1-1911052
Discussion on channel access procedure
MediaTek Inc.

R1-1911097
Channel access procedures for NR unlicensed
Qualcomm Incorporated

R1-1911160
Channel access procedures for NR-U
NTT DOCOMO, INC.

R1-1911259
Extensions for Channel Access Procedures
Motorola Mobility, Lenovo

R1-1911312
Channel access procedure for NR-U
WILUS Inc.

R1-1911332
Channel access procedures for NR unlicensed for FBE
Convida Wireless

R1-1911706
Feature Lead’s Summary #2 on Channel Access Procedures
Nokia, Nokia Shanghai Bell
Agreement:
Sharing of a UE-initiated channel occupancy (either CG-PUSCH or scheduled UL) with gNB is supported, such that the gNB is allowed to transmit control/broadcast signals/channels for any UEs as long as the transmission contains transmissions for the UE that initiated the channel occupancy and/or DL signals/channels (PDSCH, PDCCH, reference signals) meant for the UE that initiated the channel occupancy.

· The ED threshold that the UE applies when initiating a channel occupancy to be shared with the gNB is configured by gNB (RRC signaling)

· if ED threshold that the UE applies when initiating a channel occupancy to be shared with the gNB is not configured, the transmission of the gNB in UE initiated COT may include only control/broadcast signals/channels transmissions of up to 2/4/8 OFDM symbols in duration for 15/30/60 kHz SCS

· When absence of WiFi cannot be assumed based on e.g. regulation, the ED threshold that the gNB configures to the UE to apply when initiating the channel occupancy is determined based on the max gNB TX power

· Cat. 2 LBT can be used (for gaps of 16us and 25us). 
· Cat. 1 LBT can be used under the following conditions.
· Gap duration <= 16us

· For the transmission of the gNB after the first switch between the UE and the gNB if the gNB transmission contains only control/broadcast signals/channels
· For the transmission of the gNB after the first switch between the UE and the gNB if the gNB transmission has a duration below X ms (X >= 0).

· FFS: X

· FFS: For transmissions after the second and subsequent switches between UE and gNB
Agreement:
· For the CP extension prior to at least a dynamically scheduled PUSCH transmission, the CP extension is located in the symbol(s) immediately preceding the PUSCH allocation indicated by SLIV. The supported durations for CP extension at the UE are: 

· 0 (i.e. no CP extension) 

· C1*symbol length – 25 us 

· C2*symbol length – 16 us - TA 

· C3*symbol length – 25 us – TA
· C1=1 for 15 and 30 kHz SCS, C1=2 for 60 kHz SCS

· FFS: Whether C2/C3 is fixed or implicitly derived based on TA for each subcarrier spacing

· The N2 timeline (UL grant to PUSCH delay) needs to be relaxed to take the CP extension into account
· FFS: Whether the limit as per the previous agreement bounding the resulting CP extension to be less than or equal to one symbol for the given subcarrier spacing should be relaxed
· FFS: Applicability of this to other UL transmissions

· FFS: Whether the number of durations for CP extension that the UE can be signalled dynamically can be configured
Agreement:
· For FBE operation, when the gNB operates as an initiating device
· The UE is provided information on the gNB fixed frame period and the starting positions of the fixed frame periods
· For the provision of the above information the following is signalled
· Indication of the fixed frame period and the starting positions of the fixed frame period (SIBx)

· FFS: Whether Rel-15 signaling can be reused

· When the UE is not initiating a channel occupancy, UE transmissions within a fixed frame period can occur if DL signals/channels (e.g., PDCCH, SSB, PBCH, RMSI, GC-PDCCH, …) within the fixed frame period are detected. 

· FFS: Extension of GC-PDCCH configuration to idle UEs

· FFS: Signaling for FBE operation, when the UE operates as an initiating device

1.1.1.2.2 Enhancements to initial access procedure

DRS transmission, frame timing and QCL from detected SSB, 4-step RACH enhancement, SR enhancements, RLM/RRM, etc.

R1-1911286
Feature lead summary 1 of enhancements to initial access procedures
Charter Communications, Inc

R1-1909975
Discussion on enhancement of the initial access procedure for NR-U
ZTE, Sanechips

R1-1910015
Discussion on initial access and mobility in NR-U
Spreadtrum Communications

R1-1910046
Initial access procedure in NR unlicensed
Huawei, HiSilicon

R1-1910132
Enhancements to initial access procedure for NR-U
Fujitsu

R1-1910205
Discussion on initial access procedure for NR-U
vivo

R1-1910441
On Initial Access Procedure Aspects
Charter Communications

R1-1910460
Initial access procedures for NR-U
Samsung

R1-1910564
PRACH and paging resource enhancement for NR-U
Panasonic Corporation

R1-1910614
On Enhancements to Initial Access Procedures for NR-U
Nokia, Nokia Shanghai Bell

R1-1910641
Enhancements to initial access and mobility for NR-unlicensed
Intel Corporation

R1-1910760
Enhancements to initial access procedures for NR-U
Sony

R1-1910791
Enhancements to initial access procedure for NR-U
OPPO

R1-1910820
Initial access and mobility for NR-U
LG Electronics

R1-1910930
Initial access procedure for NR-U
Sharp

R1-1910940
Initial Access and Mobility Procedures in NR-U
InterDigital, Inc.

R1-1910948
Enhancements to initial access procedure
Ericsson

R1-1910957
Enhancements to initial access procedure
Apple Inc.

R1-1910996
Enhancements to initial access procedure for NR-U
ETRI

R1-1911053
Enhancements to initial access procedure
MediaTek Inc.

R1-1911098
Initial access and mobility procedures for NR-U
Qualcomm Incorporated

R1-1911161
Enhancements to initial access procedure for NR-U
NTT DOCOMO, INC.

R1-1911250
Enhancements to initial access procedure for NR-U
KT Corp.

R1-1911260
Initial access procedure for NR-U
Motorola Mobility, Lenovo

R1-1911294
Discussion on NR-U initial access procedure
Beijing Xiaomi Mobile Software

R1-1911302
Enhancements to Initial Access Procedures for NR-U
Potevio

R1-1911313
Enhancement to initial access procedure for NR-U
WILUS Inc.

R1-1911654
Feature lead summary 2 of Enhancements to initial access procedure
Charter Communications

R1-1911685
Feature lead summary 3 of Enhancements to initial access procedure
Charter Communications

Agreement:
If 2 bits can be found to not be necessary in the current MIB, then Parameter Q is indicated in the MIB by a serving cell. Otherwise, Q is indicated in the RMSI.
Agreement:
For RRM measurements of a neighbor cell in IDLE, INACTIVE and CONNECTED UE states,

· Support signaling of a common Q value per frequency by broadcast RRC signaling (SIBx) and/or dedicated RRC signaling (measObjectNR) from the serving cell.

· Support signaling from the serving cell of a Q value for a listed neighbour cell. 

· If Q is signaled for a listed cell, it overrides any common Q value per frequency  

Agreement:
· No further down selection is made for set of Q values, i.e., Q = {1,2,4,8} (resolves FFS of prior agreement on Q values)

· UE does not expect to be configured with two Type-0 PDCCH monitoring occasions in a slot with Q=1.

· Note: This does not imply a change in Rel-15 behavior for Type-0 PDCCH monitoring in two consecutive slots.

· Note: This agreement does not imply any changes to Rel-15 PDCCH monitoring requirements on BD/CCE limits per slot
· RAN4 requirements for SSB detection during initial cell search should be defined assuming Q = 8. This assumption does not have any other specification impact.
· Include this agreement in an LS to RAN4 asking them to take this into account. The LS should also provide an overview on the definition of Q.

Agreement:
· The RSSI measurement timing configuration (RMTC) includes the following:
· Time-domain parameters: 
· Periodicity (e.g., 40/80/160/320/640 ms) 
· Measurement duration in terms of OFDM symbols with a configured reference subcarrier spacing

· Offset of RMTC measurement duration

· Frequency-domain parameters:
· Measurement bandwidth at least in units of LBT bandwidths
· FFS: Units other than LBT bandwidths

· Note: RAN4 can determine if the bandwidth used for the measurement within an LBT bandwidth can be less than the signaled measurement bandwidth. 
· Measurement ARFCN for inter-frequency measurements
· Configurable L3 filtering as in RSSI for LTE-LAA
Conclusion:

No new medium contention/load metrics other than channel occupancy are introduced
Agreement:
Support configuration of the DRS transmission window duration of a UE’s serving cell(s)

· DRS transmission window periodicity is the same as the configuration of SSB burst periodicity
· Note: RAN4 performance requirements depending on the DRS transmission window size, e.g., RRM, will assume a DRS transmission window size of 5 ms

Agreement:
The ssb-PositionsInBurst IE is configured as in Rel-15 NR
· FFS: Interpretation of the field for NR-U
1.1.1.2.3 HARQ enhancement

NR HARQ enhancements, additional A/N transmission opportunities, multi-TTI grants
R1-1911339
Feature lead summary#1 of HARQ enhancements for NR-U
Huawei

R1-1909976
Discussion on scheduling and HARQ for NR-U
ZTE, Sanechips

R1-1910022
Discussion on HARQ enhancements for NR-U
Spreadtrum Communications

R1-1910047
HARQ enhancement in NR unlicensed
Huawei, HiSilicon

R1-1910133
HARQ enhancements for NR-U
Fujitsu

R1-1910156
HARQ enhancement for NR-U
Lenovo, Motorola Mobility

R1-1910206
Discussion on HARQ operation for NR-U
vivo

R1-1910461
HARQ enhancement for NR-U
Samsung

R1-1910571
HARQ enhancement for NR-U
NEC

R1-1910596
Remaining issues on NR-U HARQ scheduling and feedback
Nokia, Nokia Shanghai Bell

R1-1910642
Enhancements to HARQ for NR-unlicensed
Intel Corporation

R1-1910761
HARQ enhancement for NR-U
Sony

R1-1910792
HARQ enhancements for NR-U
OPPO

R1-1910821
HARQ procedure for NR-U
LG Electronics

R1-1910840
HARQ enhancement for NR-U
Panasonic Corporation

R1-1910931
HARQ enhancement for NR unlicensed operation
Sharp

R1-1910941
Enhanced dynamic HARQ codebook for NR-U
InterDigital, Inc.

R1-1910949
HARQ and scheduling enhancements for NR-U
Ericsson

R1-1910958
On HARQ and scheduling enhancements for NR-U
Apple Inc.

R1-1911054
Enhancements to HARQ for NR-U operation
MediaTek Inc.

R1-1911084
HARQ enhancements for NR-U
ITRI

R1-1911099
Enhancements to Scheduling and HARQ Operation for NR-U
Qualcomm Incorporated

R1-1911162
HARQ enhancement for NR-U
NTT DOCOMO, INC.

R1-1911295
Discussion on HARQ enhancement for NR-U
Beijing Xiaomi Mobile Software

R1-1911322
Discussions on HARQ enhancements in NR-U
CAICT

R1-1911618
Feature lead summary#2 of HARQ enhancements for NR-U
Huawei

R1-1911697
Feature lead summary#3 of HARQ enhancements for NR-U
Huawei
Agreement:
· For enhanced dynamic HARQ codebook with single or multiple configured DL cells, 
· NFI is indicated in non-fallback DCI scheduling PDSCH for the scheduled group
· T-DAI is indicated in non-fallback DCI scheduling PDSCH for the scheduled group if more than one DL cell is configured
· Indication of NFI and T-DAI in non-fallback DCI for the non-scheduled group with single or multiple configured DL cells can be configured by RRC.

Agreement:
If the DCI is received that toggles the NFI for a PDSCH group, then the UE 

· Discards the HARQ-ACK feedback for the PDSCH(s) in that PDSCH group including the PDSCH(s) that were associated with a non-numerical K1 value.

· Note: HARQ-ACK feedback for PDSCH(s) scheduled in this DCI are not discarded.

· The UE expects the DAI values for the PDSCH group to be reset.

Agreement:
If enhanced dynamic codebook is configured, for a PDSCH scheduled by DL DCI 1_0:
· UE reports HARQ-ACK feedback for the corresponding PDSCH as part of the PDSCH group #0
· FFS: whether/how to define a rule for UE to determine NFI if NFI is not explicitly signalled
· The fallback DCI does not support signalling a non-numerical value of K1
· FFS: Whether NFI is introduced in DCI 1_0 for the purpose of enhanced dynamic HARQ codebook operation

Agreement:
Support requesting feedback of a HARQ-ACK codebook containing all DL HARQ processes (one-shot feedback) for all CCs configured for a UE in the PUCCH group.
· One-shot feedback should be configurable separately from the configuration of semi-static(including any potential enhancements)/non-enhanced dynamic HARQ codebook
· FFS: Simultaneous configuration of enhanced dynamic codebook and one-shot feedback
Agreement:
· The last PDSCH for which A/N decoding result is reported in the HARQ-ACK codebook containing all DL HARQ processes (one-shot feedback) is determined as the last PDSCH within the UE N1 processing time capability
· UE also reports HARQ-ACK feedback for earlier PDSCHs scheduled with non-numerical K1

· For NDI, choose one of the following alternatives:

· Alt. A: NDI value is not reported along with HARQ-ACK for the corresponding PDSCH

· Alt. B: Latest NDI value is reported along with HARQ-ACK for the corresponding PDSCH

· UE assumes NDI=0 if there is no prior NDI value for the HARQ process
· Alt. C: UE reports XOR of latest NDI value and HARQ-ACK for the corresponding PDSCH

· UE assumes NDI=0 if there is no prior NDI value for the HARQ process
· For any HARQ ID that is scheduled after the last determined PDSCH for which A/N decoding result is reported, choose one of the following alternatives (applicability dependent on decision on alternatives for the latest NDI value):

· Alt1: the HARQ A/N result of the previous PDSCH with that HARQ ID is reported, even if it had already been reported

· Alt2: The HARQ A/N value is set to the default value of NACK

· FFS: applicability with CBG-based HARQ
Agreement:
If a UE is configured to monitor feedback request of a HARQ-ACK codebook containing all DL HARQ processes (one-shot feedback):

· The feedback can only be requested in a UE-specific DCI

· The feedback can be requested for reporting in PUCCH (As per Rel-15 behaviour, the feedback can be piggybacked on PUSCH)
Agreement:
If enhanced dynamic codebook is configured, the presence of UL DAI for an additional PDSCH group in the non-fallback DCI can be configured by RRC signalling. 

· FFS: If there is UL DAI configured to be present in the non-fallback DCI for only one group, to which group this UL DAI applies

Agreement:
For signaling the number of scheduled PUSCHs and TDRA in one DCI scheduling multiple PUSCHs, the TDRA table is extended such that each row indicates multiple PUSCHs (continuous in time-domain)
· Alt. 1: Each PUSCH has a separate SLIV and mapping type. The number of scheduled PUSCHs is signalled by the number of indicated valid SLIVs in the row of the TDRA table signalled in DCI.
· FFS: Separate k2

· Alt. 2: 
· A separate SLIV for 

· the starting slot, 

· the ending slot

· The slots in between have a SLIV of S=0, L=14

· A separate mapping type for 

· the starting slot, 

· the ending slot,

· the slots in between (a single mapping type for all of them)
· The total number of PUSCHs for the row.

· FFS: Extension to non-contiguous PUSCHs
Agreement:
Scheduling multiple PUSCHs is not supported in UL fallback DCI

Agreement:
Consider the following alternatives for signalling the MCS index for PUSCHs scheduled by a single DCI. 
· Alt. 1: A single MCS index is signalled for all the PUSCHs scheduled by a single DCI

· UE applies the same behaviour for the PUSCHs scheduled for initial transmission or re-transmission (Rel-15 behaviour):

· If MCS row 0-27 is indicated: the UE determines the TB size based on the explicitly indicated MCS

· If MCS row 28-31 is indicated: the UE refers to the DCI scheduling the initial PUSCH to determine the TB size

· Alt. 2: A single normal MCS (row 0-27) is indicated in the scheduling DCI for uplink multi-TTI scheduling

· For a PUSCH scheduled for initial transmission: the UE determines the TB size based on the explicitly indicated MCS

· For a PUSCH scheduled for re-transmission: the UE refers to the DCI scheduling the initial PUSCH to determine the TB size 

· FFS: The UE does not expect to receive signalling of an implicit MCS row 28-31 in a DCI scheduling multiple PUSCHs

· Alt. 3: Use a bitmap to determine for which of the PUSCHs the TBS determination should not be based on MCS in the multi-TTI DCI, and should instead be based on the previous DCI scheduling the same TB for the same HARQ process ID.

· The bitmap is included in the UL DCI only if the RRC-configured TDRA table includes at least one row that allows indicating more than one PUSCH

1.1.1.2.4 Configured grant enhancement 
R1-1910559
Feature lead summary on NRU configured grant enhancement
vivo

R1-1909977
Discussion on configured grant for NR-U
ZTE, Sanechips

R1-1910048
Transmission with configured grant in NR unlicensed band
Huawei, HiSilicon

R1-1910157
Configured grant enhancement for NR-U
Lenovo, Motorola Mobility

R1-1910207
Discussion on the enhancements to configured grants
vivo

R1-1910462
Configured grant enhancement for NR-U
Samsung

R1-1910531
Discussion on configured grant enhancement for NR-U
NEC

R1-1910595
On support of UL transmission with configured grants in NR-U
Nokia, Nokia Shanghai Bell

R1-1910643
Enhancements to configured grants for NR-unlicensed
Intel Corporation

R1-1910762
Enhancements to Configured Grants in NR-U
Sony

R1-1910793
On configured grant for NR-U
OPPO

R1-1910822
Discussion on configured grant for NR-U
LG Electronics

R1-1910942
Configured grant UCI for NR-U
InterDigital, Inc.

R1-1910950
Configured grant enhancement
Ericsson

R1-1910959
Configuration grant enhancement
Apple Inc.

R1-1911001
Configured grant enhancements for NR-U
Panasonic Corporation

R1-1911055
Discussion on NR-U configured grant
MediaTek Inc.

R1-1911100
Enhancements to configured grants for NR-U
Qualcomm Incorporated

R1-1911163
Configured grant enhancement for NR-U
NTT DOCOMO, INC.

R1-1911559
Summary#1 of offline discussion on Configured grant enhancement
Vivo

Agreement:
The starting time offset applied by a UE at the beginning of a transmitted burst with a CG resource at the start of the transmission burst, is RRC configured and defined as the length of a CP extension of the first symbol that is located before the configured resource 

· Regardless of SCS, the CP extension is up to 72 micro seconds with a granularity of 9 micro seconds

Agreement:
CG-UCI is mapped as per Rel-15 rules with CG-UCI having the highest priority (CG-UCI is mapped on the symbols starting after first DMRS symbol)
Agreement:
To determine the number of REs used for CG-UCI, the mechanism of beta-offset in Rel-15 NR for HARQ-ACK on CG-PUSCH is reused.
· A new RRC parameter to configure the beta-offset for CG-UCI is defined. FFS: Value range
Agreement: 

CG-UCI is included in every CG-PUSCH transmission (confirms working assumption from RAN1#98)
Agreement:
· CG-UCI, CSI-part1, CSI-part 2 can be sent on CG-PUSCH at least when CG-UCI and HARQ-ACK feedback is not multiplexed on a CG-PUSCH
1.1.1.2.5 Wide-band operation

Including wide band operation for DL/UL with multiple serving cells, and wideband operation for DL/UL with one serving cell, except channel access mechanisms
R1-1910824
Summary on wide-band operation for NR-U
LG Electronics

R1-1909978
Discussion on Wide-band operation for NR-U
ZTE, Sanechips

R1-1910012
Wideband operation in NR-U
Spreadtrum Communications

R1-1910049
NRU wideband BWP operation
Huawei, HiSilicon

R1-1910158
Wide-band operation for NR-U
Lenovo, Motorola Mobility

R1-1910208
Discussion on wideband operation in NR-U
vivo

R1-1910463
Wide-band operation for NR-U
Samsung

R1-1910600
Wide-band operation for NR-U
Fraunhofer HHI, Fraunhofer IIS

R1-1910603
On wideband operation in NR-U
Nokia, Nokia Shanghai Bell

R1-1910644
Wideband operation for NR-unlicensed
Intel Corporation

R1-1910763
UL wideband operation for NR Unlicensed
Sony

R1-1910794
Wideband operation for NR-U
OPPO

R1-1910823
Wide-band operation for NR-U
LG Electronics

R1-1910932
Wideband operation and UL/DL indication for NR-U
Sharp

R1-1910943
NR-U Wideband operation
InterDigital, Inc.

R1-1910951
Wideband operation for NR-U
Ericsson

R1-1910997
Further views on wideband operation for NR-U
ETRI

R1-1911056
Wideband operation for NR-U
MediaTek Inc.

R1-1911101
Wideband operation for NR-U operation
Qualcomm Incorporated

R1-1911164
Wide-band operation for NR-U
NTT DOCOMO, INC.

R1-1911242
Wideband operation in NR unlicensed
PANASONIC

R1-1911314
Wideband operation for NR-U
WILUS Inc.

Agreement:
For a search space set configuration associated with multiple monitoring locations in the frequency domain (as per the previous agreement defining such a search space set associated with a CORESET confined within an LBT bandwidth):
· PRBs allocated by frequencyDomainResources in the CORESET configuration are confined within one of LBT bandwidths within the BWP corresponding to the CORESET.

· Within the search space set configuration associated with the CORESET, each of the one or more monitoring locations in the frequency domain corresponds to (and is confined within) an LBT bandwidth and has a frequency domain resource allocation pattern that is replicated from the pattern configured in the CORESET.

· CORESET parameters other than frequency domain resource allocation pattern are identical for each of the one or more monitoring locations in the frequency domain.

· Include this and the prior agreement on this issue in an LS to RAN2
Agreement:
The intra-carrier guard bands on a carrier can be semi-statically adjusted with an RB level granularity. The RAN4 minimum guard band requirements are used as the guard bands when no semi-static adjustment is applied.
· The guard bands adjustments do not affect the already agreed restrictions on PUCCH resource allocation.

· FFS: Whether and how to handle the case where the intra-carrier guard bands are part of a resource allocation

Agreement:
· For UL transmissions in a serving cell with carrier bandwidth greater than the LBT bandwidth, for the case where UE performs CCA before UL transmission, UE transmits on the UL only if CCA is successful at UE in all LBT bandwidths that overlap with the resource allocation for the UL transmission
· The UE is not expected to receive resource allocations in discontiguous LBT bandwidths within a wideband carrier

· This does not preclude such resource allocation in discontiguous LBT bandwidths being supported by specifications managed by RAN1 in Rel-16.

1.1.1.3 Others

R1-1910292
Discussion on RSSI and CO measurements for NR-U
ZTE, Sanechips

R1-1910309
Discussion on CM reduction for enhanced PRACH in NRU
vivo

R1-1910395
SLS evaluation of LBT for short control signaling
Huawei, HiSilicon

R1-1910464
Remaining issues for NR-U
Samsung

R1-1910795
Discussion on subcarrier offset between SSB and CRB grid
OPPO

R1-1910825
Evaluation results of PRACH repetition in frequency domain for NR-U
LG Electronics

R1-1910952
Evaluation results for enhanced PUCCH and PRACH designs
Ericsson

