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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
R1-1913177
Introduction of NR-based access to unlicensed spectrum
Ericsson

R1-1913178
Introduction of NR-based access to unlicensed spectrum
Ericsson

R1-1913179
Introduction of NR based access to unlicensed spectrum into 38.212
Huawei

R1-1913180
Introduction of shared spectrum channel access
Samsung

R1-1913181
Introduction of NR - U
Nokia

R1-1913182
Introduction of NR-based access to unlicensed spectrum
Intel Corporation

Note: the above draft CRs are already endorsed by email

From AI 5:

NR-U Related

Related to R1-1911585

R1-1912835
Draft reply LS on PHR reporting for NR-U
MediaTek Inc.

R1-1912909
Draft Reply LS on PHR reporting for NR-U
Huawei, HiSilicon

R1-1912921
Discussion on PHR reporting for NR-U
Huawei, HiSilicon

Related to R1-1911551

R1-1912910
Draft reply LS on contention window update in initiating device channel access mechanism of EN301 893
Huawei, HiSilicon

Related to R1-1909667

R1-1912911
Draft reply LS on RAN4 LS on RSSI definition
Huawei, HiSilicon

R1-1913566
Summary of RRC parameters for NR-U up to RAN1
Qualcomm Incorporated

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, 
R1-1911819
Remaining issues on initial access signals and channels for NR-U
ZTE, Sanechips

R1-1911863
Initial access signal and channels in NR unlicensed band
Huawei, HiSilicon

R1-1912009
Discussion on initial access signals and channles
vivo

R1-1912071
Considerations on RMSI and PRACH in NR-U
Fujitsu

R1-1912085
Remaining details in initial access signals and channels for NR-U
MediaTek Inc.

R1-1912194
Initial access signals/channels for NR-unlicensed
Intel Corporation

R1-1912278
Initial Access Signals and Channels for NR-U
Nokia, Nokia Shanghai Bell

R1-1912386
Physical layer design of initial access signals and channels for NR-U
LG Electronics

R1-1912446
Initial access signals and channels for NR-U
Samsung

R1-1912503
Initial access signals/channels for NR-U
OPPO

R1-1912571
Discussion on DRS in NR-U
Spreadtrum Communications

R1-1912625
Discussion on initial access signals and channels
NEC

R1-1912636
Remaining issues on NR-U DRS design
ETRI

R1-1912706
Initial access signals and channels
Ericsson

R1-1912762
Initial access signals and channels for NR-U
Sharp

R1-1912846
Remaining issues for initial access signals and channels
AT&T

R1-1913239
Initial access signals and channels for NR-U
NTT DOCOMO, INC.

Revision of R1-1912871
R1-1912935
Initial access signals and channels for NR-U
Qualcomm Incorporated

R1-1912996
On remaining of NR-U initial access signals/channels
Xiaomi communications

R1-1913062
Initial access signals and channels for NR-U
WILUS Inc.
R1-1913303
Feature lead summary on initial access signals and channels for NR-U
Qualcomm Incorporated

R1-1913366
Feature lead summary on initial access signals and channels for NR-U
Qualcomm Incorporated
R1-1913491
Feature lead summary on initial access signals and channels for NR-U
Qualcomm Incorporated
Agreement:
For default A table for PDSCH SLIV for normal CP, replacing row 9 with an entry with (S=6, L=7)

· FFS if additional row can be replaced for (7,7)

Conclusion: 

RMSI PDSCH rate matching around SSB will not be supported in Rel.16 for NR-U

Agreement:
Support CSI-RS multiplexing in DRS following channel access procedures for DRS

· Note: This address the FFS in 37.213 on if CSI-RS multiplexing is allowed in DRS

Agreement:
In addition to the Rel-15 design for NR short PRACH (sequence length of 139), support an enhanced PRACH design for NR-U by adopting a single long ZC sequence of the following lengths
· For 15 kHz SCS L_RA= 1151, For 30 kHz SCS L_RA= 571

· Introduce signalling in SIB1 to indicate to UE whether Rel-15 PRACH or enhance PRACH sequences above are used

· Logical root indices, cyclic shifts and frequency position are determined as give in Tables in Appendx B provided in R1-1911863
Agreement:
· For Coreset #0 frequency domain location determination
· For 30KHz SCS case, the pdcch-ConfigSIB1 indicates RB level offsets from {0, 1, 2, 3}
· For 15KHz SCS case, the pdcch-ConfigSIB1 indicates RB level offsets from {10, 12, 14, 16}

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
R1-1913055
Feature lead summary for NR-U DL Signals and Channels
Lenovo, Motorola Mobility

R1-1911820
Remaining issues on DL reference signals and channels design for NR-U
ZTE, Sanechips

R1-1911864
DL channels and signals in NR unlicensed band
Huawei, HiSilicon

R1-1912010
Discussion on physical DL channel design in unlicensed spectrum
vivo

R1-1912072
DL signals and channels for NR-U
Fujitsu

R1-1912086
DL Signals and Channels for NR-U operation
MediaTek Inc.

R1-1912195
DL signals and channels for NR-unlicensed
Intel Corporation

R1-1912279
On DL signals and channels
Nokia, Nokia Shanghai Bell

R1-1912339
DL Signals and Channels for NR-U
Sony

R1-1912387
Physical layer design of DL signals and channels for NR-U
LG Electronics

R1-1912447
DL signals and channels for NR-U
Samsung

R1-1912504
DL signals and channels for NR-U
OPPO

R1-1912561
Discussion on DL signals and channels
Spreadtrum Communications

R1-1912637
Remaining issues on DL signals and channels for NR-U
ETRI

R1-1912695
DL signals and channels for NR-U
InterDigital, Inc.

R1-1912707
DL signals and channels for NR-U
Ericsson

R1-1912763
Downlink structure and procedure for NR-U operation
Sharp

R1-1912847
Remaining issues for downlink signals and channels
AT&T

R1-1912872
DL signals and channels for NR-U
NTT DOCOMO, INC.

R1-1912926
Discussion on the DL signals and channels for NR-U
Beijing Xiaomi Mobile Software

R1-1912936
DL signals and channels for NR-U
Qualcomm Incorporated

R1-1913027
Discussions on DL signals and channels design in NR-U
CAICT

R1-1913049
DL Frame Structure and COT Structure Aspects for NR-U
Motorola Mobility, Lenovo

R1-1913057
Discussion on DL signals and channels
ASUSTEK COMPUTER (SHANGHAI)

R1-1913058
Discussion on DL signals and channels in NR unlicensed
Google Inc.

R1-1913098
DL signals and channels for NR-U 
Panasonic

R1-1913416
Feature lead summary #2 for NR-U DL Signals and Channels
Motorola Mobility, Lenovo

R1-1913501
Feature lead summary #3 for NR-U DL Signals and Channels
Motorola Mobility, Lenovo

Agreement:
Adopt DM-RS patterns from the table below (for single-symbol DM-RS and intra-slot frequency hopping disabled) for durations up to 11 symbols. 
· FFS (in RAN1#99): DM-RS patterns for durations 12-14.
· Note: The cells in green have already been agreed or are part of Rel-15.
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Agreement:
If a DMRS symbol falls in the last symbol of the type-B allocation, the DMRS symbol is dropped. 
· Note: This is same as specified in Rel-15 for durations 2/4/7.
Agreement:
Adopt DM-RS patterns from the table below (for double-symbol DM-RS and intra-slot frequency hopping disabled) for durations up to 11 symbols. Come back to durations 12-14 during this week.
· FFS (in RAN1#99): DM-RS patterns for durations 12-14.
· Note: The cells in green have already been agreed or are part of Rel-15.
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Agreement:
· For UE processing capability 1,

· if L>=7 then d1,1 = 0
· if L>=4 and L<=6, then d1,1 = 7-L
· if L=3, then d1,1 = 3+min(d, 1), where d is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.

· For UE processing capability 2 

· if L>=7 then d1,1 = 0

· if L>=3 and L<=6, then d1,1 is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH

· Note: processing times for L=2/4/7 are included for sake of completeness and are unmodified from Rel-15.
Agreement:
A UE can be provided with not more than two groups of search space sets (as per previous agreement on search space switching) for PDCCH.

· Note: This resolves the FFS from the previous agreement

Agreement:
A UE shall not average CSI-RS measurements for channel estimation across different transmission bursts from the UE's perspective.
· FFS: Potential issues due to AGC

Agreement:
COT duration indicates remaining length from the beginning of the slot where the information is received

· When a UE receives a COT duration indication with a given symbol being within the COT duration, the UE is not expected to receive a subsequent COT duration indication that indicates that symbol to not be within the COT duration.

Agreement:
The UE can be configured with a set of up to [64] values for the COT duration. The COT duration bit field in DCI format 2_0 indicates the COT duration as an index to this set of values.
· The granularity of the duration is in units of OFDM symbols where the symbol duration is according to a configured reference sub-carrier spacing.
Agreement:
When the COT duration field is not configured to the UE in DCI format 2_0, the UE may assume that the duration of the COT is the same as the duration for which SFI is provided in DCI format 2_0.

Agreement:
· UE determines if a Cat 4 UL transmission can be switched to Cat 2 LBT with 25 us duration within a gNB initiated COT in indicated available LBT bandwidths, based on the indicated remaining channel occupancy duration.
· Note: If UEs with configured grant UL transmissions may apply the switch to Cat. 2, the gNB ensures that the COT is acquired using the highest CAPC
Agreement:
The indication of available LBT bandwidth is valid until the end of the determined channel occupancy
Agreement:
Resolve the FFS from the agreement in RAN1#98 as follows
· If the PDSCH duration [image: image62.png]


 is 10 OFDM symbols for normal cyclic prefix, and if at least one of the DM-RS symbols corresponding to the PDSCH allocation collides with resources reserved for at least one of the symbols of a LTE CRS transmission, 
[image: image63.wmf]l

shall be incremented by 1
· The increment is applicable to all slots
Agreement:
Adopt the following single DM-RS positions for durations 12-13
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Agreement: 
Adopt the following double DM-RS positions for durations 12-13

	[image: image76.png]


  in symbols
	DM-RS positions 
[image: image77.wmf]l



	
	PDSCH mapping type B

	
	dmrs-AdditionalPosition

	
	0
	1
	2
	3

	12
	[image: image78.wmf]0

l


	[image: image79.wmf]0

l

, 8
	
	

	13
	[image: image80.wmf]0

l


	[image: image81.wmf]0

l

, 8
	
	


Agreement: 

For PDSCH type B durations of 12 and 13, if a DMRS symbol falls in the last symbol of the type-B allocation or on or after symbol 12 (indexing starts from 0) of the slot, the DMRS symbol is dropped. 

Agreement:
When a UE is configured with two groups of search space sets for PDCCH
· The presence of a monitoring group flag in DCI format 2_0 is configurable

· A timer is configured as a number of slots, which is decremented at the end of each slot.

· If the monitoring group flag is present in DCI format 2_0 (Note: Explicit switching between Group1 and Group2 and vice versa, plus implicit switching from Group2 to Group1) 
· If the flag = 1

· Switch to (or keep) monitoring Group2 at the next applicable slot boundary with respect to the detected DCI format 2_0

· The UE starts (or restarts) the configurable timer

· If the flag = 0

· Switch to (or keep) monitoring Group1 at the next applicable slot boundary with respect to the detected DCI format 2_0

· The UE switches from Group2 to Group1 at the earliest slot boundary that is at least P1 symbols after
· the end of the slot in which the timer expires, or
· an indicated COT duration is exceeded, whichever comes first
· If the monitoring group flag is not present in DCI format 2_0 (Note: Implicit switching between Group1 and Group2 and vice versa) 

· If any PDCCH in Group1 is successfully detected

· Switch from Group1 to Group2 at the next applicable slot boundary with respect to the detected PDCCH

· The UE starts (or restarts) the configurable timer if it receives any PDCCH 
· The UE switches from Group2 to Group1 at the earliest slot boundary that is at least P2 symbols after
· the end of the slot in which the timer expires, or

· an indicated COT duration is exceeded, whichever comes first

· If the UE does not monitor for DCI format 2_0 (Note: Implicit switching between Group1 and Group2 and vice versa) 

· If any PDCCH in Group1 is successfully detected

· Switch from Group1 to Group2 at the next applicable slot boundary with respect to the detected PDCCH 

· The UE starts (or restarts) the configurable timer if it receives any PDCCH 

· The UE switches from Group2 to Group1 at the earliest slot boundary that is at least P2 symbols after the end of the slot in which the timer expires

· The "next applicable slot boundary" is the earliest start of a slot that is at least P1/P2 symbols later than the last symbol of the corresponding PDCCH. P1 and P2 should be no less than the processing time required by the UE for performing search space switching.

· Search space switching is a new UE capability

· Processing time is fixed in the specification

· FFS: Whether P1 and P2 need to be different

· The groups of serving cells to which the above behaviour is applicable can be configured via RRC

Agreement:
Search space set groups for the purpose of search space set group switching are configurable per BWP

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
R1-1912715
Feature Lead Summary for UL Signals and Channels
Ericsson

R1-1911821
Remaining issues on UL reference signals and channels design for NR-U
ZTE, Sanechips

R1-1911865
UL channels and signals in NR unlicensed band
Huawei, HiSilicon

R1-1912011
Discussion on physical UL channel design in unlicensed spectrum
vivo

R1-1912073
UL signals and channels in NR-U
Fujitsu

R1-1912087
UL Signals and Channels for NR-U operation
MediaTek Inc.

R1-1912196
UL signals and channels for NR-unlicensed
Intel Corporation

R1-1912259
Remaining details on NR-U uplink signals and channels
Nokia, Nokia Shanghai Bell

R1-1912327
UL signals and channels for NR-U
Lenovo, Motorola Mobility

R1-1912388
Physical layer design of UL signals and channels for NR-U
LG Electronics

R1-1912448
UL signals and channels for NR-U
Samsung

R1-1912505
UL signals and channels for NR-U
OPPO

R1-1912567
Discussion on UL Signals and Channels in NR-U
Spreadtrum Communications

R1-1912708
UL signals and channels for NR-U
Ericsson

R1-1912756
UL signals and channels for NR-U
Sharp

R1-1912775
UL signals and channels for NR-U
Panasonic Corporation

R1-1912805
UL signals and channels for NR-U
Apple Inc.

R1-1912873
UL signals and channels for NR-U
NTT DOCOMO, INC.

R1-1912937
UL signals and channels for NR-U
Qualcomm Incorporated

R1-1913063
UL signals and channels for NR-U
WILUS Inc.

R1-1912715
Feature lead summary for UL Signals and Channels
Ericsson
R1-1913330
Feature lead summary for UL Signals and Channels
Ericsson

R1-1913521
Feature lead summary for UL Signals and Channels
Ericsson
Agreement:
· For interlaced PF2, the following mechanism is supported for controlling CM/PAPR when OCCs are configured
· OCC-cycling across PRBs of an interlace, where
· OCC index for the ith PRB in an interlace is given by [image: image83.png]


 where [image: image85.png]


 is the initial OCC index configured by the RRC parameter OCC-Index-r16
· Note: This applies only for the case when a single interlace is configured (as previously agreed)
Agreement:
For Interlaced PF3, use the following mapping between the OCC index applied on UCI REs and cyclic shift index applied on DMRS symbols:

	Orthogonal sequence index configured by

OCC-Index-r16
	Cyclic shift index [image: image87.png]
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· If OCC-Index-r16 is not configured, the cyclic shift index is [image: image91.png]



Agreement:
For Interlaced PF2/3, if two interlaces are configured and the UE uses only one, the used interlaced is Interlace0 as configured in InterlaceAllocation-r16
Agreement:
At least for 30 kHz SCS, for interlaced PF2/3, if two interlaces are configured, there are no configuration restrictions on the spacing between the two interlaces

· The 1st and 2nd interlaces are configured by the parameter Interlace0 and Interlace1, respectively, each with value range 0 .. M – 1 where M is the number of interlaces
Agreement:
For 15 kHz SCS, for interlaced PF2/3, if two interlaces are configured, 

· The 1st and 2nd interlaces are configured by the parameter Interlace0 and Interlace1, respectively, each with value range 0 .. M – 1 where M is the number of interlaces
· The interval between the two interlaces can be 1 or 5, i.e., Interlace1 can be derived as mod(Interlace0 + X, M), where M is the number of interlaces, where X is 1, -1 or 5
Agreement:
From the RAN1#98 agreement on interlace indication for PUSCH for 15 kHz SCS, Alt-2 is selected:

· Support X = 6 bits to indicate start interlace index and number of contiguous interlace indices (RIV) and using remaining up to 9 RIV values to indicate specific pre-defined interlace combinations

· RIV values from 0..54 indicate start interlace index and number of consecutive interlace indices

· RIV values from 55 ..63 indicate the following interlace combinations (from 36.213):

	RIV
	Interlace Indexes

	55
	0,5

	56
	0,1,5,6

	57
	1,6

	58
	1,2,3,4,6,7,8,9

	59
	2,7

	60
	2,3,4,7,8,9

	61
	3,8

	62
	4,9

	63
	Reserved


Agreement:
· For interlaced PUSCH transmission in a BWP, Y bits of the frequency domain resource allocation (FDRA) field indicate which RB sets (corresponding to LBT bandwidths) are allocated to the UE
· This applies to PUSCH of the following types

· PUSCH scheduled by at least non-fallback DCI
· FFS: applicability to fallback DCI
· Configured Grant PUSCH Type 2 (FDRA indicated by DCI)

· Configured Grant PUSCH Type 1 (FDRA configured by RRC)

· The UE determines the overall PUSCH frequency domain resource allocation by the intersection of the following:

· Allocated interlaces (indicated by X bits of the FDRA field, as previously agreed)

· Available PRBs derived at least from the allocated RB sets (indicated by Y bits of the FDRA field) and intra-carrier guard bands between RB sets corresponding to contiguous LBT bandwidths

· Note: An RB set contains PRBs within an LBT bandwidth and does not include any inter or intra carrier guard PRBs
· Note: The PRBs between adjacent RB sets comprise an intra-carrier guard

· Y is determined by the number of RB sets contained in the BWP
· The Y bits indicate a first RB set and a number of RB sets corresponding to contiguous LBT bandwidths

· Note: The maximum possible value of Y is thus [image: image93.png]


 where N is the number of RB sets contained in the BWP

Agreement:
For Interlaced PF3, user multiplexing for the UCI is based on the application of pre-DFT OCC with block-wise repetition in the time domain followed by mapping over the whole interlace in frequency (analogous to Rel-15 PF4)
Agreement:
The OCC used for interlaced PF3 is a DFT sequence (as in Rel-15)
Agreement:
Support RRC parameter for enabling CUL transmissions according to new behavior agreed in RAN1#98b
· If the parameters is not configured, the UE assumes Rel-15 behavior
Agreement:
For PUCCH resource sets before dedicated PUCCH resource configuration when useInterlacePUCCH-Common-r16 is configured, Table 9.2.1-1 in 38.213 is used to determine the PUCCH resource configuration as follows:
· The UE interprets the PRB offset as a Starting Interlace Index Offset
· The starting interlace is used in the mapping between r_PUCCH and the allocated PUCCH resouce
· The UE ignores row 15
· Rows 0,1, and 2: Support a 2nd PUCCH resource starting at symbol 9
· Rows 3, 7, and 11: Support a 2nd OCC code
· Feature lead to draft text proposal for 38.213 Section 9.2.1 on procedure text associated with modified table
· For PF0 resource index ordering the UE considers the cyclic shift first, the interlace index second, and the starting symbol index last.
· For PF1 resource index ordering the UE considers the cyclic shift first, the interlace index second, and the OCC index last.
Agreement:
In Section 6.3.2.2.2 of 38.211 (draft CR R1-1913178) where the formula for cyclic shift hopping includes the term [image: image95.png]m,
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, the step size [image: image97.png]


 is fixed at 5

Agreement:
In Rel-16, for a cell, the UE can expect that cell-specifically configured PUCCH resources and UE-specifically configured PUCCH resources either all have interlaced mapping or all have non-interlaced mapping as per Rel-15.
· Note: RRC parameters that are made redundant due to this agreement can be eliminated
Agreement:
In Rel-16, for a cell, the UE can expect that cell-specifically configured PUSCH resources and UE-specifically configured PUSCH resources either all have interlaced mapping or all have non-interlaced mapping as per Rel-15.
· Note: RRC parameters that are made redundant due to this agreement can be eliminated

Agreement:
· The UE transmits PUSCH scheduled by fallback DCI in CSS within the initial BWP on the interlaces indicated by the X bits of the FDRA field

· Note: The FDRA field for fallback DCI in CSS does not include Y bits

Agreement:
In Rel-16, for a cell, the UE can expect that UE-specifically configured PUCCH resources and all PUSCH transmissions (scheduled and configured) after dedicated configurations either all have interlaced mapping or all have non-interlaced mapping as per Rel-15.

1.1.1.2 Physical Layer Procedure

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.
R1-1912258
Feature Lead’s Summary on Channel Access Procedures
Nokia, Nokia Shanghai Bell

R1-1911822
Remaining issues on Channel access procedure for NR-U
ZTE, Sanechips

R1-1911866
Coexistence and channel access for NR unlicensed band operations
Huawei, HiSilicon

R1-1912012
Discussion on the channel access procedures
vivo

R1-1912074
Channel access procedure in NR-U
Fujitsu

R1-1912088
Remaining details in channel access procedures
MediaTek Inc.

R1-1912197
Channel access mechanism for NR-unlicensed
Intel Corporation

R1-1912257
Channel access and co-existence for NR-U operation
Nokia, Nokia Shanghai Bell

R1-1912340
Channel access for NR unlicensed operations
Sony

R1-1912389
Channel access procedure for NR-U
LG Electronics

R1-1912449
Channel access procedures for NR-U
Samsung

R1-1912506
Channel access procedures for NR-U
OPPO

R1-1912652
Discussion on channel access procedures for NR-U
Broadcom

R1-1912696
Channel access in NR-U
InterDigital, Inc.

R1-1912709
Channel access procedures
Ericsson

R1-1912764
Channel access procedure for NR-U
Sharp

R1-1912874
Channel access procedures for NR-U
NTT DOCOMO, INC.

R1-1912938
Channel access procedures for NR unlicensed
Qualcomm Incorporated

R1-1913053
Extensions for Channel Access Procedures
Motorola Mobility, Lenovo

R1-1913064
Channel access procedure for NR-U
WILUS Inc.

R1-1913130
On Channel Access with FBE for NR Unlicensed 
Convida Wireless

R1-1913227
Channel access procedure for Cat 2 LBT by a UE
Korea Railroad Research Institute

Late submission
R1-1913517
Feature Lead’s Summary #2 on Channel Access Procedures
Nokia, Nokia Shanghai Bell
Agreement:
C2 &C3 (from prior agreement on CP extension) are UE specifically RRC configured

· Note: this does not restrict the maximum TA that can be used in a cell

· FFS: Agree the values of C2 and C3 in RAN1#99

Agreement:
For FBE operation

· FFP configuration is included in SIB-1 

· FFP configuration can be signaled for a UE with UE-specific RRC signaling
Agreement:
For a Cat2 LBT in a 16 us gap, energy measurement is done for a total of at least 5 us with at least 4 us of sensing falling within the 9 us slot immediately before the transmission.

· LBT is said to be successful if the measured energy is lower than the ED threshold
Agreement:
Channel grouping restrictions applicable for multi-carrier channel access procedures in the uplink for LTE-LAA are also applicable for Type B multi-channel channel access procedures in the downlink.
Agreement:
· The fixed frame period is restricted to values of {1ms, 2ms, 2.5ms, 4ms, 5ms, 10ms} (this is including the idle period) 

· The starting positions of the FFPs within every two radio frames starts from an even radio frame and are given by i*P where i={0,1,.., 20/P-1} where P is the fixed frame period in ms

· The idle period for a given SCS = ceil( Minimum idle period allowed by regulations / Ts) where 

· Minimum idle period allowed = max(5% of FFP, 100us)

· Ts is the symbol duration for the given SCS

· Note: Offset does not need to be signaled via RRC

Agreement:
The supported range of values of both C2 and C3 (from prior agreement on CP extension) that can be configured by RRC is

· 1, 2, …, 28 for 15 and 30 kHz SCS, and 

· 2, 3, …, 28 for 60 kHz SCS

Note: Other agreements are not superseded by this agreement
Agreement:
· The maximum duration of the transmission by a UE after Cat. 1 LBT is restricted to 584 microseconds
· The parameter X (from prior agreement) for DL transmission after Cat. 1 LBT is equal to 584 microseconds
Agreement:
For non-fallback DCI UL grant:

· LBT type, length of the CP extension, and CAPC are jointly encoded in the UL grant.

· The combinations of LBT type, length of the CP extension, and CAPC that can be dynamically signaled are RRC configured for the UE with UE-specific RRC signaling 

· RRC configuration supports indication of all the combinations of the rows in the three tables below except:

· combination of “C2*symbol length – 16 us – TA” and “Cat2 25 µs” 

· combination of “C3*symbol length – 25 us – TA” and “Cat1 16 µs”

· combination of “C3*symbol length – 25 us – TA” and “Cat2 16 µs”

· combination of “C1*symbol length – 25 us” and “Cat1 16 µs” or “Cat2 16 µs”

· The bitfield in the DCI has up to [6] bits, depending on how many combinations the RRC signaling indicates for the UE

	LBT Type

	Cat116 µs

	Cat216 µs

	Cat2 25 µs

	Cat4


	CP extension

	0 (i.e. no CP extension)

	C1*symbol length – 25 us

	C2*symbol length – 16 us – TA

	C3*symbol length – 25 us – TA


	CAPC

	1

	2

	3

	4


Agreement:
For non-fallback DL assignments scheduling UL transmissions (e.g. PUCCH):

· LBT type, and the length of the CP extension, are jointly encoded in the DL assignment.

· Highest CAPC is always assumed as per prior agreements

· The combinations of LBT type and the length of the CP extension, that can be dynamically signaled are RRC configured for the UE with UE-specific RRC signaling

· RRC configuration supports indication of all combinations of the rows in the in the two tables below except:

· combination of “C2*symbol length – 16 us – TA” and “Cat2 25 µs” 

· combination of “C3*symbol length – 25 us – TA” and “Cat1 16 µs”

· combination of “C3*symbol length – 25 us – TA” and “Cat2 16 µs”

· combination of “C1*symbol length – 25 us” and “Cat1 16 µs” or “Cat2 16 µs”

· The bitfield in the DCI has up to 4 bits, depending on how many combinations the RRC signaling indicates for the UE

	LBT Type

	Cat116 µs

	Cat216 µs

	Cat2 25 µs

	Cat4


	CP extension

	0 (i.e. no CP extension)

	C1*symbol length – 25 us

	C2*symbol length – 16 us – TA

	C3*symbol length – 25 us – TA


Agreement:
For fallback DCI UL grant:

· LBT type, length of the CP extension, and CAPC are jointly encoded in the UL grant and signaled with 2 bits.

· The supported combinations of LBT type, and length of the CP extension and CAPC are hardcoded in RAN1 specs
Agreement:
For fallback DL assignments scheduling UL transmissions (e.g. PUCCH):

· LBT type, and the length of the CP extension are jointly encoded in the DL assignment and signaled with 2 bits.

· The supported combinations of LBT type and length of the CP extension are hardcoded in RAN1 specs
Agreement:
At least for LBE operation:

· For signaling of LBT type & CP extension for both Fallback DL assignment and Fallback UL Grant, the following table is used:
	LBT Type
	CP extension

	Cat1 16 µs
	C2*symbol length – 16 us – TA

	Cat2 25 µs
	C3*symbol length – 25 us – TA

	Cat2 25 µs
	C1*symbol length – 25 us

	Cat4
	0


· CAPC is not indicated explicitly: 

· For the UL grants 

· The UE assumes CAPC=4 was used by the gNB to acquire the CO, 

· For UE initiated COTs (Cat4 case) the UE may select the CAPC by itself.

· Note: The mapping between priority classes and traffic classes follows the same mechanism as defined for UL CG transmissions.
· Note: For PUCCH associated with DL assignments may use the highest priority CAPC when CAT4 LBT is used, as agreed earlier.
· If the network indicates FBE operation, for an indication of LBT type of Cat 2 25 us or Cat4 the UE follows the mechanism whereby one 9 microsecond slot is measured within a 25 microsecond interval as in 37.213.

Agreement:
· For RAR, we use the same LBT type and CP extension tables and CAPC selection mechanism as used for the Fallback DCI UL grant. 
· This requires 2 bits to be signaled in RAR (the PDSCH)
· If the UE multiplexes user plane data with PUSCH
· The UE assumes CAPC=4 was used by the gNB to acquire the CO, 

· For UE initiated COTs (Cat4 case) the UE may select the CAPC by itself.

· Note: The mapping between priority classes and traffic classes follows the same mechanism as defined for UL CG transmissions.
· The frequency domain resource allocation field can be reduced to accommodate 2 bits in the RAR

· Include this agreement in an LS to RAN2
Agreement:
For CW adjustment for transmissions including PDSCH and PUSCH:
· if new HARQ feedback is available relative to the prior CW update, the feedback for the latest COT for which new feedback is received shall be used:
· if the HARQ feedback is ACK, CW shall be set to CWmin.
· if the HARQ feedback is NACK (or if in absence of feedback within a window as defined below, the gNB or the UE retransmits the TB), CW shall be set to min(CW×2 + 1, CWmax).
· Window starts at the end of the reference duration and has a duration of max (X ms, the duration of the transmission burst from start of the reference duration + 1 ms) 
· If the absence of other technologies cannot be guaranteed (same condition as in existing specs for other cases), X = 5. Otherwise, X = 10.
· Otherwise (if new HARQ feedback is not available), CW shall remain the same.
· Note: HARQ feedback includes any implicit methods of HARQ feedback determination.
Agreement:
For TB based HARQ feedback within a single LBT subband, CW is reset if at least one “ACK” is received, or at least one NDI is toggled for the TB(s) transmitted in the reference duration
· Note: HARQ feedback includes any implicit methods of HARQ feedback determination.
Agreement:
For CBG based HARQ feedback within a single LBT subband, and when all CBGs are confined within the LBT subband, CW is reset if “ACK” is received for at least 10 % of the CBGs in the reference duration
· For purpose of CWS adjustment, a CBG TI set to 0 is assumed to be an ACK
· Note: HARQ feedback includes any implicit methods of HARQ feedback determination.
Agreement:
Channels without explicit feedback use the CWS last updated by channels with explicit feedback and using the same CAPC if such channels exist; otherwise they use the minimum CWS corresponding to the CAPC.
Proposal:

For CBG based HARQ feedback within a single LBT subband, CW is reset if “ACK” is received for at least 10 % of the CBGs that partially or fully overlap with that LBT subband in the reference duration
Agreement:
For CWS adjustment for an LBT sub-band when a single contention window is maintained per LBT subband, all CBGs (if any are present) and TBs that partially or fully overlap with that LBT sub-band are taken into account.

· CW is reset if “ACK” is received for at least 10 % of the CBGs or for at least one TB in the reference duration 
· Note: Other procedures for contention window adjustment within an LBT subband are also applicable

· A UE can choose to apply feedback only based on TBs for CW adjustment
Agreement:
For CWS adjustment for DL, when a single contention window is maintained for multiple LBT subbands, all CBGs (if any are present) and TBs that partially or fully overlap with those multiple LBT sub-bands are taken into account.

· CW is reset if “ACK” is received for at least 10 % of the CBGs or for at least one TB in the reference duration 

· Note: Other procedures for contention window adjustment within an LBT subband are also applicable.

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.

R1-1912182
Feature lead summary on enhancements to initial access procedure
Charter Communications

R1-1911823
Remaining issues on enhancement of the initial access procedure for NR-U
ZTE, Sanechips

R1-1911867
Initial access procedure in NR unlicensed
Huawei, HiSilicon

R1-1912013
Discussion on initial access procedure for NR-U
vivo

R1-1912075
Enhancements to initial access procedure for NR-U
Fujitsu

R1-1912089
Enhancements to initial access procedure
MediaTek Inc.

R1-1912181
On Initial Access Procedure Aspects
Charter Communications

R1-1912198
Enhancements to initial access and mobility for NR-unlicensed
Intel Corporation

R1-1912286
On Enhancements to Initial Access Procedures for NR-U
Nokia, Nokia Shanghai Bell

R1-1912341
Enhancements to initial access procedures for NR-U
Sony

R1-1912390
Initial access and mobility for NR-U
LG Electronics

R1-1912450
Initial access procedures for NR-U
Samsung

R1-1912507
Enhancements to initial access procedure for NR-U
OPPO

R1-1912572
Discussion on initial access and mobility in NR-U
Spreadtrum Communications

R1-1912638
Remaining issues on initial access procedure for NR-U
ETRI

R1-1912697
Initial Access and Mobility Procedures in NR-U
InterDigital, Inc.

R1-1912710
Enhancements to initial access procedure
Ericsson

R1-1912765
Initial access procedure for NR-U
Sharp

R1-1912776
PRACH and paging resource enhancement for NR-U
Panasonic Corporation

R1-1912806
Initial Access and Mobility Procedures for NR-U
Apple Inc.

R1-1912875
Enhancements to initial access procedure for NR-U
NTT DOCOMO, INC.

R1-1912939
Initial access and mobility procedures for NR-U
Qualcomm Incorporated

R1-1912993
Discussion on NR-U initial access procedure
Xiaomi communications

R1-1913054
Initial access procedure for NR-U
Motorola Mobility, Lenovo

R1-1913056
Enhancements to Initial Access Procedures for NR-U
Potevio

R1-1913065
Enhancement to initial access procedure for NR-U
WILUS Inc.

R1-1913073
Discussion on enhancements to initial access procedure for NR-U
KT Corp.

R1-1913439
Feature lead summary 2 of Enhancements to initial access procedure
Charter Communications

R1-1913571
[Draft] Response LS to RAN2 LS on SFN LSB indication in msg2/msgB
The LS is approved in R1-1913582 with the following modifications:

· Change “in granting DCI to carry the 2-bit LSB of SFN” to “in DCI format 1_0 scheduling msg2/msgB reception”.

· Fix typo for RACH in the first paragraph

Agreement:
RAN1 recommends the following terminology to be used consistently across RAN1 (and RAN2/RAN4) specifications for operation with shared spectrum channel access:

· “SS/PBCH block index” can be expressed as modulo(PBCH DMRS sequence index, Q) or modulo(Candidate SS/PBCH block index, Q)
· Note: These two modulo operations yield the same result and which index should be applied depends on the specific scenario

· Note: This is applicable for cases in the specification where “SS/PBCH block” instead of “SS/PBCH block index”
· “Candidate SS/PBCH block index” within a DRS transmission window was previously agreed in RAN1
· Include this agreement in an LS to RAN2/RAN4

Agreement:
· DRS transmission window duration can be configured as 0.5 1, 2, 3, 4, or 5 ms

· If the DRS transmission window duration is not known, a UE may assume the DRS transmission window has a duration of 5 ms

Conclusion:

CSI-RS-based RLM-RS both within and outside the SSB-based RLM measurement window (i.e., DRS transmission window) can be used for in-sync and out-of-sync evaluations (resolves FFS from previous agreement).

Agreement:
Units other than a single LBT bandwidth are not supported for RSSI measurement bandwidth configuration

Conclusion:

The Rel-15 SMTC window can be used without any modifications for configuring RRM measurement windows
Agreement:
For RSSI measurements:

· Measurement ARFCN is also provided for intra-frequency measurements (provision of ARFCN for inter-frequency measurements already agreed earlier)

· The measured bandwidth is centered on the provided ARFCN (for both intra- and inter-frequency). 

Agreement:
· If 2 bits are available for DCI format 1_0 for 2-step RACH, include 2 bits of SFN LSB information using the reserved bits in DCI format 1_0 for both 2-step and 4-step RACH for operation in unlicensed spectrum
Agreement:
A PRACH resource is considered invalid if:

· it overlaps with the IDLE period of a fixed frame period when FBE operation is indicated
Agreement:
The interpretation of ssb-PositionsInBurst in SIB1 or ServingCellConfigCommon is as follows:

· A bit set to 1 at position k (indexing starts at 1) indicates SS/PBCH block index k-1.
· The UE expects that a bit at position k > Q is set to 0 
Agreement:
From a UE’s perspective, the number of transmitted SSBs within a DRS transmission window is not larger than Q

Agreement:
The Q value signalled in system information for a serving cell is also used for RRM measurements on the serving cell.
Conclusion:

There is no consensus in RAN1 to introduce a mechanism to handle missing RLM-RS
Agreement:
For type-0 PDCCH monitoring, a UE does not expect to be configured with M=2 when Q is configured to be 1.

Agreement:
A serving cell can indicate Q via dedicated RRC signaling (e.g., for SCell or SCG addition).
Agreement:
For signaling of Q for a serving cell with possible values {1,2,4,8}, the following is supported:
· If RAN2 agrees to use the spare bit and still allow release independent introduction of the 6 GHz band, then Alt 1-4 is supported, otherwise Alt 1-2 is supported:
· Alt 1-2: For operation with shared spectrum channel access, the UE interprets the following 2 bits of the Rel-15 MIB for providing the value of Q
· ssbSubcarrierSpacingCommon (1 bit)
· LSB of ssb-SubcarrierOffset (1 bit)
· Alt 1-4: For operation with shared spectrum channel access, the UE interprets the 2 bits in the following two fields of the Rel-15 MIB for providing the value of Q
· ssbSubcarrierSpacingCommon (1 bit)
· spare (1 bit)
R1-1913590
Draft LS on signaling of Q for a serving cell in NR-U

Nokia, Nokia Shanghai Bell
Final LS is approved in R1-191xxxx
1.1.1.2.3 HARQ enhancement

NR HARQ enhancements, additional A/N transmission opportunities, multi-TTI grants
R1-1911824
Remaining issues on scheduling and HARQ for NR-U
ZTE, Sanechips

R1-1911868
HARQ enhancement in NR unlicensed
Huawei, HiSilicon

R1-1911992
Discussion on HARQ enhancement for NR-U
Beijing Xiaomi Mobile Software

R1-1912014
Discussion on HARQ operation for NR-U
vivo

R1-1912076
HARQ enhancements for NR-U
Fujitsu

R1-1912090
Remaining details on HARQ and scheduling for NR-U operation
MediaTek Inc.

R1-1912199
Enhancements to HARQ for NR-unlicensed
Intel Corporation

R1-1912261
Remaining details on NR-U HARQ scheduling and feedback
Nokia, Nokia Shanghai Bell

R1-1912328
HARQ enhancement for NR-U
Lenovo, Motorola Mobility

R1-1912391
HARQ procedure for NR-U
LG Electronics

R1-1912451
HARQ enhancement for NR-U
Samsung

R1-1912508
HARQ enhancements for NR-U
OPPO

R1-1912624
HARQ enhancement for NR-U
NEC

R1-1912698
Enhanced dynamic HARQ codebook for NR-U
InterDigital, Inc.

R1-1912711
HARQ and scheduling enhancements for NR-U
Ericsson

R1-1912766
HARQ enhancement for NR unlicensed operation
Sharp

R1-1912771
HARQ enhancement for NR-U
Panasonic Corporation

R1-1912807
HARQ and scheduling enhancement for NR-U
Apple Inc.

R1-1912858
Remaining issues of HARQ enhancements for NR-U
ITRI

R1-1912876
HARQ enhancement for NR-U
NTT DOCOMO, INC.

R1-1912940
Enhancements to Scheduling and HARQ Operation for NR-U
Qualcomm Incorporated

R1-1913028
Discussions on HARQ enhancements in NR-U
CAICT

R1-1913288
Feature lead summary#1 of HARQ enhancements for NR-U
Huawei

R1-1913418
Feature lead summary#2 of HARQ enhancements for NR-U
Huawei

R1-1913561
Feature lead summary#3 of HARQ enhancements for NR-U
Huawei
Agreement:
For enhanced dynamic HARQ-ACK codebook, when more than one PDSCH group exists in a HARQ-ACK feedback report, the placement of HARQ-ACK feedback for the two groups is ordered based on increasing group index.
· FFS: Further enhancement for the case when only T-DAI is configured only for one group.
Agreement:
For enhanced dynamic HARQ-ACK codebook, the number of requested groups is indicated in DCI 1_1 by one bit, indicating “0” for only the scheduled group, and “1” for both groups.
Agreement:
C-DAI and T-DAI are accumulated within a PDSCH group until NFI for the PDSCH group is toggled. The C-DAI and T-DAI are reset when the NFI is toggled. C-DAI and T-DAI are not reset by PUCCH transmission occasions.
Agreement:
If enhanced dynamic codebook is configured, for a PDSCH scheduled by DL DCI 1_0:
· NFI for group #0 is not signalled in DCI 1_0

· If the UE detects a DCI that indicates an NFI corresponding to group #0 since the last scheduled PUCCH that includes feedback for group #0 and before the PUCCH occasion that includes feedback corresponding to PDSCH scheduled with the DCI 1_0

· UE follows the indicated NFI (in DCI 1_1) to determine the codebook.

· If the UE does not detect a DCI that indicates an NFI corresponding to group #0 since the last scheduled PUCCH that includes feedback for group #0 and before the PUCCH occasion that includes feedback corresponding to PDSCH scheduled with the DCI 1_0

· UE assumes that the PDSCHs scheduled by DCI 1_0 since the latest PUCCH occasion do not belong to any group, and the UE only reports HARQ-ACK feedback for the PDSCHs scheduled by DCI 1_0 since the latest PUCCH occasion (as in Rel-15)

· If the C-DAI received in the first DCI format 1_0 received after the latest PUCCH occasion is not equal to 1, and if the UE didn’t detect a DCI format 1_1 since the latest PUCCH occasion, the UE assumes that missed DCIs are DCI formats 1_0
Agreement:
If UL DAI is configured to be present in the non-fallback DCI for two groups, these UL DAI fields apply separately to each group

Agreement:
· If UL DAI is configured to be present in the non-fallback DCI for only one group, then for enhanced dynamic HARQ-ACK codebook feedback in PUSCH:
· If feedback is requested for just one group, then this UL DAI applies to the reported group
· Working assumption: If feedback is requested for both groups, the UL DAI applies to group #0 and the UE derives the DAI for group #1 by the latest DCI scheduling PDSCH reception for group #1 for this HARQ feedback occasion
Agreement:
For non-enhanced dynamic HARQ-ACK codebook, the HARQ-ACK timing for PDSCH scheduled with non-numerical value for K1 is derived by the next DCI scheduling PDSCH with a numerical K1 value. 

· Note: The C-DAI should account for the PDSCHs allocated with a non-numerical K1 value
Conclusion:

Further enhancements and optimizations for the case where one-shot HARQ ACK feedback and enhanced dynamic HARQ codebook are configured together are not considered.

Agreement:
For one-shot HARQ feedback:

· NDI can be configured to be part of one-shot HARQ feedback.

· When NDI is configured

· The latest NDI value detected by the UE is reported along with HARQ-ACK for the corresponding HARQ process ID. The UE assumes NDI=0 if there is no prior NDI value for the HARQ process
· NDI is included for each TB

· When NDI is not configured:

· NDI value is not reported along with HARQ-ACK for the corresponding PDSCH
· UE is expected to reset HARQ-ACK state (as DTX or NACK) for a HARQ process ID once ACK is reported for the same HARQ process ID in the previous feedback
· CBG-based HARQ-ACK or TB-based HARQ-ACK can be configured to be part of the one-shot HARQ feedback for the CCs configured with CBG.
· Note: For any HARQ ID that is scheduled after the last determined PDSCH for which A/N decoding result is reported, the UE does not consider this PDSCH for one-shot HARQ codebook composition  

Agreement:
For scheduling multiple PUSCHs by a single DCI Format 0_1:

· The same DCI Format 0_1 can schedule a single PUSCH or multiple PUSCHs
· Maximum number of PUSCHs that can be configured in a row of the TDRA table: 8

· The number of NDI bits and RV bits in DCI format 0_1 is determined based on the configured TDRA table
· 1 RV bit per PUSCH in case multiple PUSCHs are scheduled

· 2 RV bits for the PUSCH in case only a single PUSCH is scheduled

Agreement:
When a DCI schedules M PUSCHs:

· The PUSCH that carries the aperiodic CSI feedback is:

· When M <= 2: the (M)-th scheduled PUSCH

· When M > 2: the (M-1)-th scheduled PUSCH

· The timing relation between A-CSI-RS and UL grant is same as Rel-15 NR.

Agreement:
When UL DCI 0_1 schedules more than one PUSCH:

· A single MCS is indicated
· For MCS row 0-27/28
· 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 determines the TB size based on the explicitly indicated MCS
· For MCS row 28/29-31
· The UE refers to the DCI scheduling the initial PUSCH to determine the TB size
· Note: the modulation order is determined based on the MCS field

Agreement:
The payload size of DCI format 0_1 is determined based on the largest between the DCI size scheduling one PUSCH and the DCI size scheduling multiple PUSCHs, based on the configured TDRA table.

· When UL DCI 0_1 schedules more than one PUSCH:

· UL-SCH indicator field is not present

· CBGTI field is not present

· When UL DCI 0_1 schedules a single PUSCH:

· UL-SCH indicator field is present 

· CBGTI field is present 

Agreement:
· The TDRA table configuration allows indicating single or multiple continuous PUSCHs in any slot of the multiple scheduled slots
· For signaling the number of scheduled PUSCHs and TDRA in one DCI format 0_1 scheduling multiple PUSCHs, the TDRA table is extended such that each row indicates multiple PUSCHs (continuous in time-domain)

· 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.

· Note: For the fallback DCI, Rel-15 TDRA table is used

Agreement:
The single bit for RV values chooses from RV {0, [2 or 3]}
Agreement:
If a UE is configured to monitor feedback request for one-shot HARQ-ACK codebook feedback:

· The feedback can be requested in DL DCI 1_1 with the introduction of 1 bit (present if one-shot HARQ-ACK feedback is configured to the UE) for triggering the feedback 
· UE determines the PUCCH for one-shot HARQ-ACK feedback from K1, PRI, TPC
· FFS: Use of NFI for determining PUCCH
· Note: as per Rel-15 behaviour, the feedback can be piggybacked on PUSCH
Agreement:
If a UE is configured to monitor feedback request for one-shot HARQ-ACK codebook feedback and the feedback is requested in DL DCI 1_1
· This DL DCI can either schedule or not schedule a PDSCH
· Working assumption: One value of the frequency domain resource assignment field indicates that this DCI does not schedule a PDSCH
· If the DL DCI does not schedule a PDSCH, the HARQ process ID and NDI fields are ignored by the UE
· If UE is triggered to report both one-shot and other HARQ-ACK feedback in the same slot, the UE reports only the one-shot feedback.
Agreement:
· In the one-shot codebook, the NDI follows the HARQ-ACK information for each TB

· In the one-shot codebook, the ordering of information for HARQ-ACK and NDI is as follows:

· CBG index

· TB index

· HARQ process ID

· Serving cell index

1.1.1.2.4 Configured grant enhancement 
R1-1912016
Feature lead summary on configured grant
vivo

R1-1911825
Remaining issues on configured grant for NR-U
ZTE, Sanechips

R1-1911869
Transmission with configured grant in NR unlicensed band
Huawei, HiSilicon

R1-1911993
Discussion on configured grant enhancement for NR-U
Beijing Xiaomi Mobile Software

R1-1912015
Discussion on the enhancements to configured grant
vivo

R1-1912091
Remaining details on NR-U configured grant
MediaTek Inc.

R1-1912200
Enhancements to configured grants for NR-unlicensed
Intel Corporation

R1-1912260
On support of UL transmission with configured grants in NR-U
Nokia, Nokia Shanghai Bell

R1-1912329
Configured grant enhancement for NR-U
Lenovo, Motorola Mobility

R1-1912342
Enhancements to Configured Grants in NR-U
Sony

R1-1912392
Discussion on configured grant for NR-U
LG Electronics

R1-1912452
Configured grant enhancement for NR-U
Samsung

R1-1912509
On configured grant for NR-U
OPPO

R1-1912699
Configured grant UCI for NR-U
InterDigital, Inc.

R1-1912712
Configured grant enhancement
Ericsson

R1-1912772
Configured grant enhancements for NR-U
Panasonic Corporation

R1-1912808
Configuration grant enhancement
Apple Inc.

R1-1912877
Configured grant enhancement for NR-U
NTT DOCOMO, INC.

R1-1912941
Enhancements to configured grants for NR-U
Qualcomm Incorporated

R1-1913419
Summary of offline discussion on NRU CG
Vivo
R1-1913531
Draft reply to LS on PHR reporting for NR-U
Lenovo

Final LS approved in R1-1913584
Agreement:
· DFI is transmitted using PDCCH scrambled with CS-RNTI
· DFI size is similar to UL DCI size 
· Size is aligned with UL grant DCI format 0_1 size

· To distinguish DCI for activation/deactivation CG transmission and DFI, a 1 bit flag (explicit indication) is used, when type 1 and/or type 2 CG PUSCH is configured

· Content of DFI includes

· UL/DL flag
· CIF in the case of cross carrier scheduled is configured
· 1 bit flag
· HARQ Bitmap
· TPC command – 2 bits
· For type 1 configured grant, UE assumes DFI is only present when CG is configured. 
· For type 2 configured grant, UE assumes DFI is only present when CG is configured, and UE is in activated state for configured grant transmissions
Agreement:
For UE initiated COT sharing indication

· When ED threshold is configured 

· The CAPC value is indicated in CG-UCI. 

Agreement:
RRC configuration can be provided to the UE indicating whether to multiplex CG-UCI and HARQ-ACK

· When configured for such multiplexing: In the case of PUCCH overlapping with CG-PUSCH(s) within a PUCCH group, the CG-UCI and HARQ-ACK are jointly encoded (CG-UCI is treated as the same type as a HARQ-ACK)
· When not configured for such multiplexing: In the case of PUCCH overlapping with CG-PUSCH(s) within a PUCCH group and PUCCH carries HARQ ACK feedback, configured grant PUSCH is skipped
Agreement:
For configured PUSCHs within a single configuration, length of all PUSCHs is the same.
· Note: This may not have a specification impact
Agreement:
· The time domain resource assignment in configured grant repeats over the multiple slots within the CG-allocated slots. The same symbol allocation and mapping type is used for the first PUSCH in every slot of the allocated CG-slots.
· The SLIV indicates the information about the first PUSCH in a slot
· A parameter N indicates how many consecutive PUSCHs are allocated within a slot
· Note: If the parameter has already been introduced in another WI, it can be reused
Agreement:
When the UE is configured with repK > 1, repetition of a TB is mapped within a configuration in the case when an UE is configured with multiple active configurations
· The UE repeats the TB in the earliest consecutive transmission occasion candidates within the same configuration instead of consecutive slots
· The UE may drop repetition transmissions that fall into a subsequent configured period.
· The UE terminates the repetitions if an explicit feedback indicating ACK in the DFI is received for the HARQ process.
Agreement:
When ED threshold is configured, UCI indication for purpose of COT sharing: 
· UE provides a row index in a RRC configured table where D, O and CAPC are jointly encoded. 
· D: number of slots where DL transmissions can be assumed within UE initiated COT. 

· O: DL offset indicates starting slot of DL transmission indicated in number of slots from the end of the slot where the indicated D>0. 
· one row indicates no COT sharing information. 

When ED threshold is not configured,

· COT sharing indication: 1 bit indicating if slot/symbol  n+X is an applicable slot for UL to DL sharing). X is configured by the gNB as part of RRC configuration.

· X is number of symbols from the end of the slot where the indication is enabled 

Agreement:
Definition of the minimum duration, D, in the case of slot aggregation/CG repetition
· For the case of CG repetitions, the minimum duration D is calculated from the ending symbol of each PUSCH of the K repetitions to the starting symbol of the DFI carrying HARQ-ACK for the associated HARQ process ID 
· For the case of slot aggregation for scheduled UL transmission, the minimum duration, D, refers to the time between ending symbol of the PUSCH in the first slot of aggregated slots to the starting symbol of the DFI carrying HARQ-ACK for the associated HARQ process ID
· For ACK, the minimum duration, D, from the ending symbol of the first PUSCH of the TB repetitions to the starting symbol of the DFI
· For NACK, the minimum duration, D, from the ending symbol of the last available PUSCH of the TB repetitions to the starting symbol of the DFI
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
R1-1911826
Remaining issues on Wide-band operation for NR-U
ZTE, Sanechips

R1-1911870
NRU wideband BWP operation
Huawei, HiSilicon

R1-1912017
Discussion on wideband operation in NR-U
vivo

R1-1912092
Wideband operation for NR-U
MediaTek Inc.

R1-1912201
Wideband operation for NR-unlicensed
Intel Corporation

R1-1912280
On wideband operation in NR-U
Nokia, Nokia Shanghai Bell

R1-1912330
Wide-band operation for NR-U
Lenovo, Motorola Mobility

R1-1912393
Wide-band operation for NR-U
LG Electronics

R1-1912394
Summary on wide-band operation for NR-U
LG Electronics

R1-1912453
Wide-band operation for NR-U
Samsung

R1-1912510
Wideband operation for NR-U
OPPO

R1-1912574
Wideband operation in NR-U
Spreadtrum Communications

R1-1912639
Remaining issues on wideband operation for NR-U
ETRI

R1-1912659
Wideband operation for NR-U
Fraunhofer HHI

R1-1912700
NR-U Wideband operation
InterDigital, Inc.

R1-1912713
Wideband operation for NR-U
Ericsson

R1-1912767
Wideband operation for NR-U
Sharp

R1-1912809
Wideband operation for NR-U
Apple Inc.

R1-1912848
Remaining issues for wideband operation
AT&T

R1-1912878
Wide-band operation for NR-U
NTT DOCOMO, INC.

R1-1912942
Wideband operation for NR-U operation
Qualcomm Incorporated

R1-1913066
Wideband operation for NR-U
WILUS Inc.

R1-1913099
Wideband operation in NR unlicensed
Panasonic

R1-1913477 
Summary #2 on wide-band operation for NR-U
LG Electronics

R1-1913543
Summary #2 on wide-band operation for NR-U
LG Electronics

Agreement:
UE determines the number of RB sets (corresponding to LBT bandwidths) and the available PRBs in each RB set, both for DL and UL, based on,

· If configured, the RRC parameters intraCellGuardBandDL-r16 and intraCellGuardBandUL-r16 (if UL is configured) configure the lists of intra-carrier guard-bands per cell, e.g.,
· If intraCellGuardBandDL-r16 or intraCellGuardBandUL-r16 are given as {[image: image99.png]GBlow
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}, …, {[image: image103.png]GBlev,
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} where GB is given by CRB index, the UE determines
· The number of RB sets for a cell: N
· The available PRBs in each RB set: [[image: image107.png]RB.; ./
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-1] for RB set #1, [[image: image111.png]
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-1] for RB set #2,…, [[image: image115.png]


+1, [image: image117.png]RB., 4



] for RB set#N, where [image: image119.png]RB.; ./
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 corresponds to starting and ending RB index of cell, respectively.
· Note: {[image: image123.png]GBlow
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}, …, {[image: image127.png]GBlev,
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} may be provided separately for DL and UL
· If intraCellGuardBandDL-r16 is not configured, then {[image: image131.png]GBlow
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} is derived from the RAN4 specifications
· Note: This supersedes a previous agreement
· If intraCellGuardBandUL-r16 is not configured, then {[image: image139.png]GBlow
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}, …, {[image: image143.png]GBlev,
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} is derived from the RAN4 specifications
· Note: This supersedes a previous agreement
· Note: This addresses the FFS in sections 5.1.2.2 and 6.1.2.2 in 38.214.
Agreement:
For the frequency domain resource allocation that is provided with frequencyDomainResources in CORESET configuration,

· Introduce a new RRC parameter rb-Offset (with the value range of 0,1,…,5) in ControlResoureSet IE.

· If rb-Offset is not configured, rb-Offset is 0
· The bits of the 45-bit bitmap frequencyDomainResources have a one-to-one mapping with non-overlapping groups of 6 consecutive PRBs, in ascending order of the PRB index in the BWP with the starting PRB position as {the first PRB index in the BWP + rb-Offset} for a CORESET.
· FFS: For multi-cluster CORESET configuration, rb-Offset also applies to the RB offset between the starting PRB index of the first 6 PRB group and the first PRB index in each RB set. Full 6 PRB groups are counted till the end of the RB set. The bits in frequencyDomainResources sequentially maps to the 6 RB groups in all RB sets in the BWP.
· Note: Cluster above implies a group of resource blocks that are not contiguous in frequency

Conclusion:

For a legacy CORESET configuration, the UE can expect to process PDCCH as per Rel-15 behaviour
Agreement:
For a search space set configuration with multiple monitoring locations in the frequency domain,

· Within the SearchSpace IE, the agreed RRC parameter freqMonitorLocations-r16 provides a bitmap (where the first bit in the bitmap corresponds to the first RB set in the BWP, and the second bit corresponds to the second RB set, and so on). For a RB set indicated in the bitmap, the first PRB of the frequency domain monitoring location confined within the RB set is aligned with {the first PRB of the RB set + rb-Offset provided by the associated CORESET configuration}.
· The frequency domain resource allocation pattern for each monitoring location is determined based on the first A bits in frequencyDomainResources provided by the associated CORESET configuration, where A = floor({the number of available PRBs in the first RB set (accounting for rb-Offset) for the BWP}/6).
Agreement:
· The RRC parameters intraCellGuardBandDL-r16 and intraCellGuardBandUL-r16 include a mechanism to indicate that no intra-carrier guard-bands are configured
· Note: This configuration may be used for the case where transmission only occurs in a BWP if LBT is successful in all RB sets within the BWP
· For a carrier with intra-carrier guard bands, the UE does not expect that the dedicated BWP is configured to include parts of a RB set.

Agreement:
If a UE is configured with a CSI-RS spanning over multiple LBT bandwidths,
· The UE assumes that the CSI-RS is not transmitted if the UE is monitoring DCI format 2_0 carrying an LBT BW indication and detects the DCI format 2_0 indicating any of corresponding LBT bandwidths is not available for DL reception.
Agreement:
For CSI-RS for tracking in unlicensed spectrum,

· Text proposal for section 5.1.6.1.1 in TS 38.214:
· The bandwidth of the CSI-RS resource, as given by the higher layer parameter freqBand configured by CSI-RS-ResourceMapping, is the minimum of 48 and NBWP,i size resource blocks, or is equal to NBWP,i size resource blocks.
1.1.1.3 Others

R1-1912018
Discussion on NRU UE features
vivo

R1-1912395
Evaluation results of PRACH repetition in frequency domain for NR-U
LG Electronics

R1-1912454
Multiple msg.3 transmission for NR-U
Samsung

R1-1912714
Evaluation results for enhanced PUCCH and PRACH designs
Ericsson

R1-1912908
SLS evaluation of LBT for short control signaling
Huawei, HiSilicon
_1635683142.unknown

_1635883909.unknown

_1635883910.unknown

_1635883756.unknown

_1635683138.unknown

