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1.1 Supporting NR from 52.6GHz to 71 GHz
Please refer to RP-211584 for detailed scope of the WI

Please also refer to section 5 of RP-211583 for additional guidance for this e-meeting
1.1.1 Initial access aspects

Including SSB, initial BWP, PRACH, etc.
R1-2106442
Initial access signals and channels for 52-71GHz spectrum
Huawei, HiSilicon

R1-2106579
Discussions on initial access aspects for NR operation from 52.6GHz to 71GHz
vivo

R1-2106692
Discussion on initial access aspects for NR for 60GHz
Spreadtrum Communications

R1-2106766
Discussions on initial access signals and channels for operation in 52.6-71GHz
InterDigital, Inc.

R1-2106795
Considerations on initial access aspects for NR from 52.6 GHz to 71 GHz
Sony

R1-2106831
Initial access aspects for NR from 52.6 GHz to 71GHz
Lenovo, Motorola Mobility

R1-2106873
Initial access aspects for NR from 52.6 GHz to 71 GHz
Samsung

R1-2106956
Initial access aspects for up to 71GHz operation
CATT

R1-2107000
Discussion on the initial access aspects for 52.6 to 71GHz
ZTE, Sanechips

R1-2107032
Considerations on initial access for NR from 52.6GHz to 71 GHz
Fujitsu

R1-2107050
Initial Access Aspects
Ericsson

R1-2107097
Initial access for  Beyond 52.6GHz
FUTUREWEI

R1-2107104
Initial access aspects
Nokia, Nokia Shanghai Bell

R1-2107112
Further discussion of initial access for NR above 52.6 GHz
Charter Communications

R1-2107149
Discussion on initial access aspects supporting NR from 52.6 to 71 GHz
NEC

R1-2107176
Initial access aspects for NR from 52.6GHz to 71 GHz
Panasonic Corporation

R1-2107237
Discusson on initial access aspects
OPPO

R1-2107330
Initial access aspects for NR in 52.6 to 71GHz band
Qualcomm Incorporated

R1-2107435
Initial access aspects to support NR above 52.6 GHz
LG Electronics

R1-2107471
Discussion on initial access aspects for NR from 52.6 to 71GHz
ETRI

R1-2107517
Discussion on initial access of 52.6-71 GHz NR operation
MediaTek Inc.

R1-2107577
Discussion on initial access aspects for extending NR up to 71 GHz
Intel Corporation

R1-2107726
Initial access signals and channels
Apple

R1-2107789
Initial access aspects
Sharp

R1-2107845
Initial access aspects for NR from 52.6 to 71 GHz
NTT DOCOMO, INC.

R1-2107912
On initial access aspects for NR from 52.6GHz to 71 GHz
Xiaomi

R1-2108008
NR SSB design consideration from 52.6 GHz to 71 GHz
Convida Wireless

R1-2108148
Discussion on initial access aspects for NR beyond 52.6GHz
WILUS Inc.
[106-e-NR-52-71GHz-01] Email discussion/approval on initial access aspects with checkpoints for agreements on August 19, 24, 27 – Daewon (Intel)
R1-2108207
Summary #1 of email discussion on initial access aspect of NR extension up to 71 GHz


Moderator (Intel Corporation)

R1-2108363
Summary #2 of email discussion on initial access aspect of NR extension up to 71 GHz


Moderator (Intel Corporation)

R1-2108480
Summary #3 of email discussion on initial access aspect of NR extension up to 71 GHz


Moderator (Intel Corporation)

R1-2108551
Summary #4 of email discussion on initial access aspect of NR extension up to 71 GHz


Moderator (Intel Corporation)

R1-2108588
Summary #5 of email discussion on initial access aspect of NR extension up to 71 GHz


Moderator (Intel Corporation)

R1-2108589
Summary #6 of email discussion on initial access aspect of NR extension up to 71 GHz


Moderator (Intel Corporation)

Conclusion:

RAN1 will continue discussions to develop solutions for supporting DBTW
Agreement:
· For 480 and 960kHz PRACH:

· The reference slot duration corresponds to 60 kHz SCS. A PRACH slot index, [image: image3.png]




 , corresponds to one of the starting 480/960 kHz PRACH slots within the reference slot.

Agreement:
· For 480kHz and 960kHz sub-carrier spacing, first symbols of the candidate SSB have index {2, X} + 14*n, where index 0 corresponds to the first symbol of the first slot in a half-frame.
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· Alt 1: X = 8

· Alt 2: X = 9

Working assumption:
For 120kHz SSB, the number of candidates SSBs in a half frame is 64.
Agreement:
For 480kHz and 960kHz sub-carrier spacing, first symbols of the candidate SSB have index {2, 9} + 14*n, where index 0 corresponds to the first symbol of the first slot in a half-frame.

Agreement:
For DBTW with 120kHz SCS (if supported), support DBTW lengths {0.5, 1, 2, 3, 4, 5} msec

· Note: this should be the same as Rel-16 NR-U DBTW lengths.

Agreement:
For ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz,

· Support the following set of parameters.

	SS/PBCH block and CORESET multiplexing pattern 
	Number of RBs [image: image5.wmf]CORESET

RB

N


	Number of Symbols [image: image6.wmf]CORESET

symb

N

 

	1 
	24
	2

	1 
	48
	1

	1 
	48
	2


· Note: the number of entries corresponding the same {mux pattern, number of RB, number of symbol} tuple (listed above) will depend on required RB offsets that needs to be supported based on channel and sync raster design.

· FFS: addition other set of parameters

Agreement:
Do not support PRACH length L=571, 1151 for 960kHz PRACH and at least L =1151 for 480kHz PRACH. 

Agreement:
For 480 and 960kHz PRACH:

· At least the same RO density in time domain (i.e. number of specified RO per reference slot according the PRACH configuration index) as for 120kHz PRACH in FR2 is supported

· FFS: Support gap between consecutive ROs in time domain and the details to derive the gap

Agreement:
For 480 and 960kHz PRACH,

· When a PRACH slot can contain all time domain PRACH occasions corresponding to a PRACH Config. Index in Table 6.3.3.2-4 of 38.211 including gap(s) between consecutive PRACH occasions (if supported) to account for LBT and/or beam switching,

· and when number of PRACH slots in a reference slot is 1,

·  [image: image8.png]


 for 480kHz and [image: image10.png]T = [15]



 for 960kHz PRACH

· and when the number of PRACH slots in a reference slot is 2,

· [image: image12.png]


 for 480kHz and [image: image14.png]nSA = [7,15]



 for 960kHz PRACH 

· FFS: [image: image16.png]


 values, when a PRACH slot cannot contain all time domain PRACH occasions, corresponding to a PRACH Config. Index in Table 6.3.3.2-4 of 38.211 including gap(s) between consecutive PRACH occasions (if supported) to account for LBT and/or beam switching.

· FFS: whether to allow for additional [image: image18.png]


 values if the maximum that can be configured for the number of FD RO’s is less than 8 (due to BW limitation)

1.1.2 PDCCH monitoring enhancements
R1-2106443
Enhancement on PDCCH monitoring
Huawei, HiSilicon

R1-2106580
Discussions on PDCCH monitoring enhancements for NR operation from 52.6GHz to 71GHz
vivo

R1-2106767
Discussions on PDCCH monitoring enhancements
InterDigital, Inc.

R1-2106796
PDCCH enhancement for 52.6 to 71 GHz
Sony

R1-2106832
PDCCH monitoring enhancements for NR from 52.6 GHz to 71GHz
Lenovo, Motorola Mobility

R1-2106874
PDCCH monitoring enhancements for NR from 52.6 GHz to 71 GHz
Samsung

R1-2106957
PDCCH monitoring enhancements for up to 71GHz operation
CATT

R1-2107001
Discussion on the PDCCH monitoring enhancements for 52.6 to 71GHz
ZTE, Sanechips

R1-2107051
PDCCH Monitoring Enhancements
Ericsson

R1-2107098
PDCCH and HARQ support for multi-PDSCH/PUSCH scheduling
FUTUREWEI

R1-2107105
PDCCH monitoring enhancements
Nokia, Nokia Shanghai Bell

R1-2107113
PDCCH monitoring enhancements
Charter Communications

R1-2107153
Discussion on PDCCH monitoring enhancements supporting NR from 52.6GHz to 71 GHz
NEC

R1-2107238
Discussion on PDCCH monitoring enhancement
OPPO

R1-2107331
PDCCH monitoring enhancements for NR in 52.6 to 71GHz band
Qualcomm Incorporated

R1-2107432
PDCCH monitoring for NR operation from 52.6 to 71 GHz
Panasonic

R1-2107436
PDCCH monitoring enhancements to support NR above 52.6 GHz
LG Electronics

R1-2107510
PDCCH monitoring enhancement for 52.6-71 GHz NR operation
MediaTek Inc.

R1-2107578
Discussion on PDCCH monitoring enhancements for extending NR up to 71 GHz
Intel Corporation

R1-2107727
PDCCH Enhancements for above 52.6 GHz
Apple

R1-2107790
PDCCH monitoring enhancements
Sharp

R1-2107846
PDCCH monitoring enhancements for NR from 52.6 to 71 GHz
NTT DOCOMO, INC.

R1-2107913
Discussion on PDCCH monitoring enhancement for NR 52.6-71GHz
Xiaomi

R1-2108015
PDCCH Monitoring for NR from 52.6 GHz to 71 GHz
Convida Wireless

[106-e-NR-52-71GHz-02] Email discussion/approval on PDCCH monitoring enhancements with checkpoints for agreements on August 19, 24, 27 – Alex (Lenovo)
R1-2108233
Feature lead summary #1 for B52.6 GHz PDCCH monitoring enhancements
Moderator (Lenovo)

R1-2108389
Feature lead summary #2 for B52.6 GHz PDCCH monitoring enhancements
Moderator (Lenovo)

R1-2108390
Feature lead summary #3 for B52.6 GHz PDCCH monitoring enhancements
Moderator (Lenovo)

R1-2108559
Feature lead summary #4 for B52.6 GHz PDCCH monitoring enhancements
Moderator (Lenovo)

Agreement:
For reporting the multi-slot PDCCH monitoring capability, at least the following values are supported:

· X=4 slots for SCS 480 kHz

· X=8 slots for SCS 960 kHz

Agreement:
· Revise Alt 1 in previous agreement to the following (this agreement does not select Alt. 1):

· Alt 1: Use a fixed pattern of slot groups as the baseline to define the new capability. 

· Each slot group consists of X slots

· Slot groups are consecutive and non-overlapping

· The capability indicates the BD/CCE budget within Y consecutive slots in each slot group separately

· Further discuss down-selection of Y within 1<=Y<=X/2 (both in units of slot) when X>1

· FFS: Supported values/constraints of X and Y, e.g. Y<=X, Y=X

· FFS: Restrictions on location of the Y slots within a slot group, e.g. the Y slots always start at the first slot within a slot group

· FFS: Further definition of capabilities

· FFS: What the UE capability defines for monitoring within the Y slots

Agreement:
Revise prior agreement including modifications to Alt. 1 as follows:

· Alt. 1: Use a fixed pattern of slot groups as the baseline to define the new capability. 

· Each slot group consists of X slots

· Slot groups are consecutive and non-overlapping

· The capability indicates the BD/CCE budget within Y consecutive slots in each slot group separately
· The location of the Y slots within the X slots is maintained across different slot groups
· Further discuss down-selection of Y within 1<=Y<=X/2 (both in units of slot) when X>1

· FFS: Restrictions on location of the Y slots within a slot group, e.g. the Y slots always start at the first slot within a slot group

· FFS: Further definition of capabilities

· FFS: The following issues for the search space configuration discussion

· Whether a slot group is aligned with a slot boundary

· Restrictions on location of the Y slots within a slot group, e.g. whether to restrict the location of a SS to be within the first Y slots within a slot group
· FFS: What the UE capability defines for monitoring within the Y slots
Agreement:
· A UE supporting 480 kHz SCS supports multi-slot PDCCH monitoring for 480 kHz SCS.

· A UE supporting 960 kHz SCS supports multi-slot PDCCH monitoring for 960 kHz SCS.

· FFS: whether to apply multi-slot PDCCH monitoring at all times and for all search spaces.
1.1.3 Enhancements for PUCCH formats 0/1/4

R1-2106444
Enhancement on PUCCH formats
Huawei, HiSilicon

R1-2106581
Discussions on PUCCH enhancements for NR operation from 52.6GHz to 71GHz
vivo

R1-2106693
Discussion on enhancements for PUCCH formats 0/1/4 for above 52.6GHz
Spreadtrum Communications

R1-2106768
Discussions on enhancements for PUCCH formats 0/1/4
InterDigital, Inc.

R1-2106797
More considerations on PUCCH enhancements for PUCCH formats 0/1/4
Sony

R1-2106833
Enhancements to PUCCH formats 0/1/4 for NR from 52.6 GHz to 71GHz
Lenovo, Motorola Mobility

R1-2106875
Enhancements for PUCCH format 0/1/4 for NR from 52.6 GHz to 71 GHz
Samsung

R1-2106958
Enhancements for PUCCH formats for up to 71GHz operation
CATT

R1-2107002
Discussion on the PUCCH enhancements for 52.6 to 71GHz
ZTE, Sanechips

R1-2107052
PUCCH enhancements
Ericsson

R1-2107099
Resource mapping and sequences for PUCCH formats 0/1/4 for 52.6GHz to 71GHz
FUTUREWEI

R1-2107106
Enhanced PUCCH formats 0/1/4
Nokia, Nokia Shanghai Bell

R1-2107239
Discussion on enhancements for PUCCH format 0/1/4
OPPO

R1-2107332
Enhancements for PUCCH for NR in 52.6 to 71GHz band
Qualcomm Incorporated

R1-2107437
Enhancements for PUCCH formats 0/1/4 to support NR above 52.6 GHz
LG Electronics

R1-2107509
On Enhancements for PUCCH formats 0/1/4
MediaTek Inc.

R1-2107579
Discussion on PUCCH enhancements for extending NR up to 71 GHz
Intel Corporation

R1-2107728
Discussion on Enhancements for PUCCH formats 0/1/4 above 52.6 GHz
Apple

R1-2107847
PUCCH format 0/1/4 enhancements for NR from 52.6 to 71 GHz
NTT DOCOMO, INC.

R1-2108149
Discussion on PUCCH enhancement for PUCCH format 0/1/4
WILUS Inc.

[106-e-NR-52-71GHz-03] Email discussion/approval on enhancements for PUCCH formats 0/1/4 with checkpoints for agreements on August 19, 24, 27 – Steve (Ericsson)
R1-2107774
FL Summary for [106-e-NR-52-71GHz-03] Email discussion/approval on enhancements for PUCCH formats 0/1/4
Moderator (Ericsson)
R1-2108433
FL Summary #2 for [106-e-NR-52-71GHz-03] Email discussion/approval on enhancements for PUCCH formats 0/1/4
Moderator (Ericsson)

R1-2108523
FL Summary #3 for [106-e-NR-52-71GHz-03] Email discussion/approval on enhancements for PUCCH formats 0/1/4
Moderator (Ericsson)

R1-2108624
FL Summary #4 for [106-e-NR-52-71GHz-03] Email discussion/approval on enhancements for PUCCH formats 0/1/4
Moderator (Ericsson)

Conclusion:

For enhanced (multi-RB) PF4, maintain the same maximum UCI payload limit as in Rel-15/16 (115 bits).

Agreement:
· For enhanced (multi-RB) PF4, the UCI payload is rate matched to the configured number of RBs, N_RB

· Note: This is analogous to Rel-16 for PF2/3 when interlacing is configured when there is a fixed number of RBs for the configured interlace(s).

Agreement:
· Support an RRC parameter to configure the number of RBs for a PUCCH resource for each of enhanced PUCCH formats 0, 1, and 4

· The parameter is provided by dedicated signaling (per UE) per BWP

Agreement:
For PF0/1 for PUCCH resource sets prior to RRC configuration, Alt-2 (sub-PRB interlaced mapping) is not supported.

Agreement:
In the following, Alt-1 and Alt-2 refer to the RE mapping agreement for 120 kHz from RAN1#105-e:

· For enhanced PF0/1, for PUCCH resources after RRC configuration, Alt-2 (sub-PRB interlaced mapping) is not supported.

· For DMRS of enhanced PF4, only Alt-1 is supported (all REs within each RB are mapped).

· Note: optimization of user multiplexing for enhanced PUCCH format 0/1/4 is not considered in Rel-17.

Agreement:
· For PUCCH resource sets prior to RRC configuration, support a parameter in SIB1 that indicates the number of RBs for enhanced (multi-RB) PUCCH format 0/1
Agreement:
The maximum configured number of RBs, N_RB, for enhanced PF 0/1/4 is given by 16 RBs for 120 kHz SCS

Agreement:
For the agreed RRC parameter that configures the number of RBs for a PUCCH resource, the value range is given by the following, where N_RB_Max is the maximum number of RBs per SCS value

· For enhanced PF0/1

· All integer values in the range [1 .. N_RB_Max]
· For enhanced PF4

· All integer values in the range [1 .. N_RB_Max] that fulfil the requirement [image: image20.png]2%z - 3%z - 5as



 where [image: image22.png]As, Un, As



 is a set of non-negative integers

Agreement:
The maximum configured number of RBs, N_RB, for enhanced PF 0/1/4 is given by 16 RBs for 480 and 960 kHz SCS (same as for 120 kHz SCS).

Agreement:
For enhanced PF0/1 support a single sequence of length equal to the total number of mapped Res of of the PUCCH resource is used. Cyclic shifts for PF0/1 are defined in the same way as Rel-16 for the case that useInterlacePUCCH-PUSCH is not configured.

· Note: this is Alt-1 from the RAN1#104 agreement
1.1.4 Beam management for new SCSs
Including timing associated with beam-based operation
R1-2106445
Discussion on the beam management procedures for 52-71GHz spectrum
Huawei, HiSilicon

R1-2106582
Discussions on beam management for new SCSs for NR operation from 52.6GHz to 71GHz
vivo

R1-2106694
Discussion on beam management for above 52.6GHz
Spreadtrum Communications

R1-2106769
Discussions on beam management for new SCSs
InterDigital, Inc.

R1-2106798
Beam management enhancement for NR from 52.6GHz to 71GHz
Sony

R1-2106834
Beam-management enhancements for NR from 52.6 GHz to 71GHz
Lenovo, Motorola Mobility

R1-2106876
Beam management for new SCSs for NR from 52.6 GHz to 71 GHz
Samsung

R1-2106959
Beam management for new SCSs for up to 71GHz operation
CATT

R1-2107003
Discussion on the beam management for 52.6 to 71GHz
ZTE, Sanechips

R1-2107053
Beam Management for New SCSs
Ericsson

R1-2107101
Views on Beam management for beyond B52.6 GHz
FUTUREWEI

R1-2107107
Beam Management Aspects
Nokia, Nokia Shanghai Bell

R1-2107155
Beam management enhancement for NR from 52.6GHz to 71GHz
NEC

R1-2107240
Discussion on beam management for new SCSs
OPPO

R1-2107333
Beam managment for new SCS
Qualcomm Incorporated

R1-2107438
Enhancements for beam management to support NR above 52.6 GHz
LG Electronics

R1-2107511
Beam management discussion for 52.6-71 GHz NR operation
MediaTek Inc.

R1-2107580
Discussion on Beam management aspects for extending NR up to 71 GHz
Intel Corporation

R1-2107729
Beam Management for New SCSs
Apple

R1-2107848
Beam based operation for new SCSs for NR from 52.6 to 71 GHz
NTT DOCOMO, INC.

R1-2107914
Discussion on beam management for new SCSs
Xiaomi

R1-2108016
On Beam Management for NR from 52.6 GHz to 71 GHz
Convida Wireless
[106-e-NR-52-71GHz-04] Email discussion/approval on beam management for new SCSs with checkpoints for agreements on August 19, 24, 27 – Youngwoo (InterDigital)
R1-2108260
Discussion Summary #1 of Beam Management for New SCSs
Moderator (InterDigital, Inc.)

R1-2108261
Discussion Summary #2 of Beam Management for New SCSs
Moderator (InterDigital, Inc.)

R1-2108541
Discussion Summary #3 of Beam Management for New SCSs
Moderator (InterDigital, Inc.)

R1-2108542
Discussion Summary #4 of Beam Management for New SCSs
Moderator (InterDigital, Inc.)

Agreement:
For maxNumberRxTxBeamSwitchDL,

· Support at least 2 and 4 as candidate values for 480 kHz
· FFS: 7
· Support at least 2 as a candidate value for 960 kHz

· FFS: Support for additional candidate value(s) including 4
Agreement:
For the threshold values 48 or 48+ [image: image24.png]d - 2Hcsirs [2HPDCCH



 mentioned in Clauses 5.2.1.5.1 and 5.2.1.5.1a of 38.214, scale 48 to 4*48 for 480 kHz and 8*48 for 960 kHz.

Agreement:
For maxNumberRxTxBeamSwitchDL,

· For 480 kHz, support 7 as a candidate value for 480 kHz in addition to the agreed candidate values 2 and 4

· For 960 kHz, support one of the following alternatives

· Alt-1: Support 1, 4 and [7] as candidate values for 960 kHz in addition to the agreed candidate values 2

· Alt-2: Support 4 as a candidate value for 960 kHz in addition to the agreed candidate values 2

· No additional candidate values are supported

Working assumption:
For multi-PDSCH scheduling for multi-TRPs, support a single DCI field ‘Transmission Configuration Indication’ as in Rel-16 TCI state indication mechanism for multi-TRPs

· The single DCI field ‘Transmission Configuration Indication’ indicates one or two TCI states associated with a code point for single DCI based multi-TRP mechanism
· The single DCI field ‘Transmission Configuration Indication’ indicates only one TCI state associated with a code point for multi-DCI based multi-TRP mechanism
· Reuse Rel-16 RRC configuration and MAC CE activation/deactivation methods for the one or two TCI states

· FFS: Details of multiple TCI state association with multiple PDSCHs

Agreement:
For the single TRP case, For multi-PDSCHs scheduled by a single DCI with a single DCI field ‘Transmission Configuration Indication’ that indicates a single TCI state (if the DCI field is present), 

· Case 1: PDSCH scheduling offset for all PDSCHs ≥ timeDurationForQCL 

· Case 1-1: tci-PresentInDCI enabled 

· Single QCL assumption based on the indicated codepoint of the single DCI field ‘Transmission Configuration Indication’ is applied for all scheduled PDSCHs

· Case 1-2: tci-PresentInDCI not present 

· Single QCL assumption of the single scheduling DCI scheduled multi-PDSCHs is applied for all scheduled PDSCHs

· Case 2: PDSCH scheduling offset for any scheduled PDSCH < timeDurationForQCL 
· Down select one of the following alternatives 

· Alt 1: Single QCL assumption is applied for all scheduled PDSCHs 

· FFS: Details of single QCL assumption

· Alt 2: multiple QCL assumptions are applied 

· FFS: Details of multiple QCL assumptions
· FFS: When some of PDSCHs are collided with semi-static UL symbols and then skipped
· FFS: The multi-TRP case
Agreement:
For candidate values of timeDurationForQCL, beamSwitchTiming and beamReportTiming, 

· Support one of the following alternatives

· Alt-1: No additional candidate values are supported for 120 kHz, 480 kHz and 960 kHz 

· Alt-2: 28 and 56 symbols are supported as additional candidate values for 480 kHz and 960 kHz, respectively 

· For UE capability signaling, UE reports one value of the candidate values in OFDM symbols per each SCS

Agreement:
· For additional beam switching time delay d of 120 kHz, support one of the following alternatives

· Alt-1: 14 symbols

· Alt-2: 28 symbols

· FFS: value for 480 kHz

1.1.5 PDSCH/PUSCH enhancements

Including defining maximum bandwidth for new SCSs, time line related aspects adapted to each of the new numerologies 480kHz and 960kHz, reference signals, scheduling particularly w.r.t. multi-PDSCH/PUSCH with a single DCI, HARQ, etc.
R1-2106446
PDSCH/PUSCH enhancements for 52-71GHz spectrum
Huawei, HiSilicon

R1-2106569
PT-RS enhancements for NR from 52.6GHz to 71GHz
Mitsubishi Electric RCE

R1-2106583
Discussions on PDSCH/PUSCH enhancements for NR operation from 52.6GHz to 71GHz
vivo

R1-2106695
Discussion on PDSCH and PUSCH enhancements for above 52.6GHz
Spreadtrum Communications

R1-2106770
PDSCH/PUSCH enhancements for supporting NR from 52.6GHz to 71 GHz
InterDigital, Inc.

R1-2106799
PDSCH/PUSCH enhancements for NR from 52.6 GHz to 71 GHz
Sony

R1-2106835
PDSCH/PUSCH scheduling enhancements for NR from 52.6 GHz to 71GHz
Lenovo, Motorola Mobility

R1-2106877
PDSCH/PUSCH enhancements for NR from 52.6 GHz to 71 GHz
Samsung

R1-2106960
PDSCH/PUSCH enhancements for up to 71GHz operation
CATT

R1-2107004
Discussion on the data channel enhancements for 52.6 to 71GHz
ZTE, Sanechips

R1-2107033
Considerations on multi-PDSCH/PUSCH with a single DCI and HARQ for NR from 52.6GHz to 71 GHz
Fujitsu

R1-2107039
Enhancements of PDSCH/PUSCH Scheduling for 52.6 GHz to 71 GHz Band
CEWiT

R1-2107054
PDSCH-PUSCH Enhancements
Ericsson

R1-2107100
Enhancements of PDSCH/PUSCH and scheduling for 52.6GHz to 71GHz
FUTUREWEI

R1-2107108
PDSCH/PUSCH enhancements
Nokia, Nokia Shanghai Bell

R1-2107154
Discussion on PDSCH enhancements supporting NR from 52.6GHz to 71 GHz
NEC

R1-2107241
Discussion on PDSCH/PUSCH enhancements
OPPO

R1-2107334
PDSCH/PUSCH enhancements for NR in 52.6 to 71GHz band
Qualcomm Incorporated

R1-2107439
PDSCH/PUSCH enhancements to support NR above 52.6 GHz
LG Electronics

R1-2107512
Multi-PDSCH scheduling design for 52.6-71 GHz NR operation
MediaTek Inc.

R1-2107581
Discussion on PDSCH/PUSCH enhancements for extending NR up to 71 GHz
Intel Corporation

R1-2107730
Discussion on PDSCH and PUSCH Enhancements for NR above 52.6 GHz
Apple

R1-2107829
Discussion on PDSCH/PUSCH enhancements for NR 52.6-71 GHz
Panasonic Corporation

R1-2107849
PDSCH/PUSCH enhancements for NR from 52.6 to 71 GHz
NTT DOCOMO, INC.

R1-2107915
PDSCH and PUSCH enhancements for NR 52.6-71GHz
Xiaomi

R1-2108010
Discussion on multiple PDSCHs scheduled by a DCI
ITRI

R1-2108017
NR PDSCH design consideration from 52.6 GHz to 71 GHz
Convida Wireless

R1-2108150
Discussion on multi-PDSCH/PUSCH scheduling for NR from 52.6GHz to 71GHz
WILUS Inc.
[106-e-NR-52-71GHz-05] Email discussion/approval on defining maximum bandwidth for new SCSs, timeline related aspects adapted to each of the new numerologies 480kHz and 960kHz and reference signals with checkpoints for agreements on August 19, 24 and 27 – Huaming (Vivo)
R1-2108212
Summary of PDSCH/PUSCH enhancements (Bandwidth/Timeline/Reference signals)



Moderator (vivo)

R1-2108284
Discussion summary #1 of [106-e-NR-52-71GHz-05]
Moderator (vivo)

R1-2108329
Discussion summary #2 of [106-e-NR-52-71GHz-05]
Moderator (vivo)
R1-2108487
Discussion summary #3 of [106-e-NR-52-71GHz-05]
Moderator (vivo)
Agreement:
For NR operation with 480 kHz and/or 960 kHz SCS, value(s) for PDSCH processing time (N1) for PDSCH processing capability 1 and PUSCH preparation time (N2) are to be defined for PDSCH/PUSCH timing capability 1 only.

Agreement:
For NR operation with 480 kHz and/or 960 kHz SCS, only value(s) for CSI computation delay requirement 2 are to be defined.

· FFS: The specific values

Agreement:
When defining value ranges and/or default values for k0/k1/k2 for NR operation with 480 and 960 kHz SCS, RAN1 assumes the following definitions (this agreement does not define the following and these definitions may be updated later)
· The value of k0 indicates the slot offset between DCI and its scheduled PDSCH in number of slots

· The value of k1 indicates the slot offset between the slot of the last PDSCH scheduled by the DCI and the slot carrying the HARQ-ACK information corresponding to the scheduled PDSCHs in number of slots

· The value of k2 indicates the slot offset between DCI and its scheduled PUSCH in number of slots
· Note: Default values are indicated by DCI format 1_0 and 0_0
Agreement:
· For 480 kHz and/or 960 kHz SCS, for rank 1 PDSCH at least with DMRS type-1, support a configuration of DMRS where the UE is able to assume that FD-OCC is not applied.

· Note: “FD-OCC is not applied” refers to the UE may assume that a set of remaining orthogonal antenna ports are not associated with the PDSCH to another UE, wherein the set of remaining orthogonal antenna ports are within the same CDM group and have different FD-OCC 

· FFS whether applies to DMRS type-2

· Down select between the following options for the indication to UE
· RRC configuration 
· antenna port(s) field in DCI scheduling the rank 1 PDSCH 
Agreement:
For NR operation with 480 and 960 kHz SCS, adopt at least the values of N1, N2 and N3 as in the following tables for single and multi-PDSCH/PUSCH scheduling.

· Note: N1/N2 applies to any PDSCH/PUSCH for multi-PDSCH/PUSCH scheduling

· RAN1 to study (until RAN1#106b-e) and possibly introduce smaller values considering at least the following factors

· PDCCH monitoring capability

· Mix numerology scheduling

· Multi-PDSCH/PUSCH scheduling

· Cross-carrier scheduling
· Note: The decision for the number of HARQ processes should take this agreement into account.
Table 2-2.1 PDSCH processing time arrange for PDSCH processing capability 1
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	PDSCH decoding time N1 [symbols]

	
	dmrs-AdditionalPosition = pos0 in 
DMRS-DownlinkConfig in both of 
dmrs-DownlinkForPDSCH-MappingTypeA, dmrs-DownlinkForPDSCH-MappingTypeB
	dmrs-AdditionalPosition ≠ pos0 in 
DMRS-DownlinkConfig in either of 
dmrs-DownlinkForPDSCH-MappingTypeA, dmrs-DownlinkForPDSCH-MappingTypeB
or if the higher layer parameter is not configured

	3 (120 kHz)
	20
	24

	5 (480 kHz)
	80
	
96

	6 (960 kHz)
	160
	192


Table 2-2.2 PUSCH preparation time for PUSCH timing capability 1
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	PUSCH preparation time N2 [symbols]

	3 (120 kHz)
	36

	5 (480 kHz)
	144 

	6 (960 kHz)
	288


Table 2-2.3 Minimum gap between the second detected DCI and the beginning of the first PUCCH resources
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	HARQ-ACK multiplexing timeline N3 [symbols]

	3 (120 kHz)
	20

	5 (480 kHz)
	80

	6 (960 kHz)
	160


Agreement:
Further study and conclude on whether to introduce any PTRS enhancement for CP-OFDM by RAN1#106b.
· Note: details of specification impact for any proposed PTRS enhancement shall be provided to facilitate drawing conclusion in RAN1#106b

Agreement:
Further study and conclude on whether to introduce K=1 for Rel-15 PTRS pattern for CP-OFDM with small (< =32) RB allocation by RAN1#106b.
Agreement:
Further study and conclude on whether to introduce (Ng = 16, Ns = 2, L = 1) and/or (Ng = 16, Ns = 4, L = 1) for DFT-s-OFDM by RAN1#106b.
· Note: Ng number of PT-RS groups, Ns number of samples per PT-RS group, and PTRS every L number of DFT-s-OFDM symbols

· FFS applicable to which RB allocation(s) if agreed to introduce (Ng = 16, Ns = 2, L = 1) and/or (Ng = 16, Ns = 4, L = 1)

Agreement:
For NR operation with 480 and 960 kHz SCS, adopt at least the values of Z1, Z2 and Z3 as in the following table for single and multi-PDSCH/PUSCH scheduling to maintain the same absolute time duration as that of 120 kHz SCS in FR2.

· Note: [image: image29.png]Xu



is UE reported capability beamReportTiming; KB3 and KB4 is UE reported capability beamSwitchTiming for 480 and 960 kHz SCS respectively.

· RAN1 to study (until RAN1#106b-e) and possibly introduce smaller values for CSI computation delay requirement

Table 2-4.  CSI computation delay requirement 2
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	Z1 [symbols]
	Z2 [symbols]
	Z3 [symbols]

	
	Z1
	Z'1
	Z2
	Z'2
	Z3
	Z'3

	3
	97
	85
	152
	140
	min(97, X3+ KB2)
	X3

	5
	388
	340
	608
	560
	[min(388, X5+ KB3)]
	[X5]

	6
	776
	680
	1216
	1120
	[min(776, X6+ KB4)]
	[X6]


Conclusion:

In Rel-17, for NR operation with 480 kHz and/or 960 kHz SCS, new DMRS pattern with increased frequency domain density is not supported.

[106-e-NR-52-71GHz-06] Email discussion/approval on scheduling particularly w.r.t. multi-PDSCH/PUSCH with a single DCI, HARQ, with checkpoints for agreements on August 19, 24 and 27 – Seonwook (LGE)
R1-2107440
Summary #1 of PDSCH/PUSCH enhancements (Scheduling/HARQ)
Moderator (LG Electronics)
R1-2108333
Summary #2 of PDSCH/PUSCH enhancements (Scheduling/HARQ)
Moderator (LG Electronics)
R1-2108370
Summary #3 of PDSCH/PUSCH enhancements (Scheduling/HARQ)
Moderator (LG Electronics)
R1-2108550
Summary #4 of PDSCH/PUSCH enhancements (Scheduling/HARQ)
Moderator (LG Electronics)
R1-2108590
Summary #5 of PDSCH/PUSCH enhancements (Scheduling/HARQ)
Moderator (LG Electronics)
Working assumption:
Scheduling multiple PDSCHs by single DL DCI applies to 120 kHz in addition to 480 and 960 kHz at least in FR2-2.

· FFS: Further limitations on maximum number of PDSCHs
Agreement:
Adopt Alt 1 (C-DAI/T-DAI is counted per DCI) for generating type-2 HARQ-ACK codebook corresponding to a DCI that can schedule multiple PDSCHs.
Agreement:
· The maximum number of PDSCHs/PUSCHs that can be scheduled with a single DCI in Rel-17 is 8 for SCS of 120, 480 and 960 kHz.
· FFS: Whether UE capability is introduced for restricting the maximum number of PDSCHs or PUSCHs that can be scheduled with a single DCI

Agreement:
If a scheduled PDSCH/PUSCH is dropped due to collision with UL/DL symbol(s) indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, HARQ process number increment is skipped for the PDSCH/PUSCH and applied only for valid PDSCH(s)/PUSCH(s).
· FFS: HARQ process number determination for the case where a scheduled PDSCH/PUSCH collides with a flexible symbol (indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated) if the UE is configured to monitor DCI format 2_0.
Agreement:
· For a DCI that can schedule multiple PUSCHs,
· Priority indicator and open loop power control parameter set indication fields are applied to all of scheduled PUSCHs.
· For a DCI that can schedule multiple PDSCHs,

· Priority indicator field is applied to all of scheduled PDSCHs.
Agreement:
For TDRA in a DCI that can schedule multiple PDSCHs (or PUSCHs),
· A row of the TDRA table can indicate PDSCHs (or PUSCHs) that are in consecutive or non-consecutive slots, by configuring {SLIV, mapping type, scheduling offset K0 (or K2)} for each PDSCH (or PUSCH) in the row of TDRA table.
· Note: Whether and how to reduce RRC overhead is left to RAN2.
Agreement:
For a DCI that can schedule multiple PDSCHs,
· Each of VRB-to-PRB mapping, PRB bundling size indicator, ZP-CSI-RS trigger, and rate matching indicator fields appears only once in the DCI.
· VRB-to-PRB mapping and PRB bundling size indicator fields are applied to all the PDSCHs scheduled by the DCI.
· For ZP-CSI-RS trigger field, the triggered aperiodic ZP CSI-RS is applied to all the slot(s) in which the PDSCH(s) scheduled by the DCI are contained.
· When receiving a PDSCH scheduled by the DCI, the REs corresponding to configured resources in rateMatchPatternGroup1 or rateMatchPatternGroup2 (according to indication of rate matching indicator field) are not available for the scheduled PDSCH.
Working assumption:
For NR FR2-2, two codeword transmission is supported, subject to UE capability.
· RRC parameter configures whether two codeword transmission is enabled or disabled.

· FFS: Details on signaling of MCS/NDI/RV for the second TB in a DCI that can schedule multiple PDSCHs when two codeword transmission is enabled
· FFS: Whether unified or separate parameter to enable/disable 2-TB for single and for multiple PDSCH scheduling
· Strive to minimize the increase in the number of bits in the DCI needed to support this feature
Agreement:
· For single TRP operation, for 480/960 kHz SCS,
· FFS: A UE does not expect to be scheduled with more than one PDSCH in a slot, by a single DCI or multiple DCIs.
· FFS: A UE does not expect to be scheduled with more than one PUSCH in a slot, by a single DCI or multiple DCIs.
· For single TRP operation, for 120 kHz SCS (same as current specification for FR2-1 for PUSCH),
· Subject to UE capability, a UE can be scheduled with more than one PDSCH in a slot, by a single DCI or multiple DCIs.
· Subject to UE capability, a UE can be scheduled with more than one PUSCH in a slot, by a single DCI or multiple DCIs.
· FFS for multi-TRP operation
· Note: The optimization of HARQ codebook size for Type 1 or Type 2 codebook design is considered as a low priority in Rel-17 (this does not preclude HARQ ACK bundling in time domain).
· The agreement made in RAN1#105-e is revised as follows.
	Agreement: (RAN1#105-e)
For enhancements of generating type-1 HARQ-ACK codebook corresponding to DCI that can schedule multiple PDSCHs, the set of candidate PDSCH reception occasions corresponding to a UL slot with HARQ-ACK transmission is determined based on a set of DL slots and a set of SLIVs corresponding to each DL slot belonging to the set of DL slots.
· The set of DL slots contains all the unique DL slots determined by considering all combinations of the configured K1 values and the configured rows of the TDRA table.

· The set of SLIVs corresponding to a DL slot (belonging to the set of DL slots) contains all the SLIVs for that slot determined by considering all combinations of the configured K1 values and the configured rows of the TDRA table.
· The Rel-16 procedure is reused for determining the candidate PDSCH reception occasions for the set of SLIVs corresponding to each DL slot belonging to the set of DL slots

· Note: The Rel-16 procedure already handles pruning of multiple SLIVs corresponding to a DL slot, for both UEs that are and are not capable of receiving multiple PDSCHs per slot

· 
· 
· FFS impact of time domain bundling, if supported


Agreement:
Consider the following options to construct type-2 HARQ-ACK codebook when CBG operation is configured, and down-select to one of the following options in RAN1#106bis-e.
· Option 1: HARQ-ACK bits corresponding to CBG-based PDSCH reception and multi-PDSCH reception are merged into the same sub-codebook.
· Option 2: HARQ-ACK bits corresponding to CBG-based PDSCH reception and HARQ-ACK bits corresponding to multi-PDSCH reception are contained in separate sub-codebooks.
· Option 3: UE does not expect to be configured with both of CBG operation and multi-PDSCH scheduling in the same PUCCH cell group.
· Note: Multi-PDSCH reception refers to the case where multiple PDSCHs are scheduled by a DCI that is configured with TDRA table containing at least one row with multiple SLIVs.
Agreement:
For NR FR2-2 at least for 480/960 kHz SCS, support 32 as the maximum number of HARQ processes for DL and UL, subject to UE capability.
· Note: Up to 32 maximal supported HARQ process number is already agreed in Rel-17 NTN WI.
· Working assumption: The same solution to support up to 32 HARQ process number in Rel-17 NTN WI is reused for NR FR2-2.
1.1.6 Channel access mechanism
R1-2106447
Channel access mechanism for 60 GHz unlicensed operation
Huawei, HiSilicon

R1-2106584
Discussions on channel access mechanism for NR operation from 52.6GHz to 71 GHz
vivo

R1-2106696
Discussion on channel access mechanism for above 52.6GHz
Spreadtrum Communications

R1-2106771
Discussion on channel access mechanisms
InterDigital, Inc.

R1-2106800
Channel access mechanism for 60 GHz unlicensed spectrum
Sony

R1-2106836
Channel access mechanisms for NR from 52.6 GHz to 71GHz
Lenovo, Motorola Mobility

R1-2106878
Channel access mechanism for NR from 52.6 GHz to 71 GHz
Samsung

R1-2106961
Channel access mechanism for up to 71GHz operation
CATT

R1-2107005
Discussion on the channel access for 52.6 to 71GHz
ZTE, Sanechips

R1-2107034
Considerations on receiver assistance in channel access
Fujitsu

R1-2107055
Channel Access Mechanisms
Ericsson

R1-2107102
Channel access for shared spectrum Beyond 52.6 GHz
FUTUREWEI

R1-2107109
Channel access mechanism
Nokia, Nokia Shanghai Bell

R1-2107111
Channel access mechanisms for NR above 52 GHz
Charter Communications

R1-2107150
Discussion on channel access mechanism supporting NR from 52.6 to 71GHz
NEC

R1-2107166
Discussions on channel access mechanism enhancements for 52.6-71 GHz
CAICT

R1-2107242
Discussion on channel access mechanism
OPPO

R1-2107335
Channel access mechanism for NR in 52.6 to 71GHz band
Qualcomm Incorporated

R1-2107386
Channel access for multi-beam operation
Panasonic

R1-2107441
Channel access mechanism to support NR above 52.6 GHz
LG Electronics

R1-2107518
On the channel access mechanisms for 52.6-71 GHz NR operation
MediaTek Inc.

R1-2107582
Discussion on channel access mechanism for extending NR up to 71 GHz
Intel Corporation

R1-2107691
Views on Rel. 17 channel access enhancements
AT&T

R1-2107731
Channel access mechanisms for unlicensed access above 52.6GHz
Apple

R1-2107850
Channel access mechanism for NR from 52.6 to 71 GHz
NTT DOCOMO, INC.

R1-2107916
Discussion on channel access mechanism for NR on 52.6-71 GHz
Xiaomi

R1-2108011
Discussion on multi-beam operation
ITRI

R1-2108018
Discussion On Channel Access for NR from 52.6 GHz to 71 GHz
Convida Wireless

R1-2108099
Discussion on EDT enhancement in channel access for NR unlicensed operation from 52.6 to 71GHz
GDCNI

R1-2108151
Discussion on channel access mechanism for NR from 52.6GHz to 71GHz
WILUS Inc.

[106-e-NR-52-71GHz-07] Email discussion/approval on channel access mechanism with checkpoints for agreements on August 19, 24 and 27 – Jing (Qualcomm)
R1-2108223
FL summary for channel access for beyond 52.6GHz band
Moderator (Qualcomm Incorporated)

R1-2108367
FL summary#2 for channel access for beyond 52.6GHz band
Moderator (Qualcomm Incorporated)

R1-2108554
FL summary#3 for channel access for beyond 52.6GHz band
Moderator (Qualcomm Incorporated)

Agreement:
For energy measurement in 8us deferral period, at least a single measurement within 8us is performed, and the measurement duration is selected from one of the following alternatives:

· Alt 1: At least 3+X us (FFS X, such as X=1).

· Alt 2: At least X us, where X is the same as the minimum measurement duration in a 5 us observation slot and is within the 5 us observation slot.
· Alt 3: At least a contiguous duration of X+Y us where the Y us part of the measurement is done at the end of the first 3 us and X is the same as the minimum measurement duration in a 5 us observation slot and is at the beginning of the 5 us duration.
Conclusion:

There is no consensus in RAN1 to support the functionality of accessing a carrier if there is interference in part of the carrier in frequency. 

Agreement:
On COT sharing from an initiating device transmission to responding device transmission, support both of the following two alternatives

· Alt 1: No maximum gap defined between the initiating device transmission and responding device transmission. A responding device transmission can occur without LBT with any gap within the maximum COT duration

· Alt 3: Define a maximum gap Y, such that a responding device transmission can occur without LBT only if the transmission starts within Y from the end of the initiating device transmission. If the responding device transmission starts after Y from the end of the initiating device transmission, a Cat 2 LBT is needed before the responding device transmission.
· The Cat 2 LBT uses the same sensing structure as the 8 us initial deferral period as in eCCA

· Further down-select between the following options:

· Option 1: Y=8 us (motivated by need to operate in all regions)
· Option 2: Y=a multiple number of OFDM symbols
· Option 3: gNB determines Y (for example, according to local regulation)
· Cat. 2 LBT is a UE capability

· The usage of the two alternatives is a gNB choice and depends at least on local regulations.
Note: Alt. 3 is motivated by the regulations in Japan, but use of Cat. 3 LBT is also an option for operation in Japan and Cat. 2 LBT is not restricted for use only in Japan. 
Note: Maximum gap allowed without Cat 2 LBT between two initiating device transmissions is to be separately discussed

Note: Other use cases of Cat 2 LBT will be separately discussed
Agreement:
· For LBT for single carrier transmission, gNB/UE performs LBT over the channel bandwidth (or BWP bandwidth) (Alt SC.1. in earlier agreements)

· For LBT for multi-carrier transmission in intra-band CA, gNB/UE performs multiple LBT, one for each channel bandwidth separately (Alt CA.1. in earlier agreements)

· FFS: Additional support of performing single LBT over all CCs (Alt CA.2. in earlier agreements)

Agreement:
For energy measurement in 8us deferral period, Alt 2 is supported while Alt 1 and Alt 3 can be considered as gNB/UE implementation (Alt. 1/2/3 are defined as per previous agreement)

Agreement:
3GPP specification consider defining at least the relative relationship between all applicable sensing beam(s) and the transmission beam(s) to define sensing beam for LBT, where at least sensing beam(s) “covers” the transmission beam(s), considering following alternatives. Target down-selection by RAN1 #106bis-e

· Alt 1: Specify necessary requirement/test procedure to guarantee sensing beam “covers” the transmission beam

· Some methods to define “cover” have been discussed in RAN1 (may further down select the list) and are considered as acceptable from RAN1 perspective

· Alt-1A: the angle included in the [3] dB beamwidth of the transmission beam is included in the [X, FFS] dB beamwidth of the sensing beam.
· Alt-1B:  the sensing beam gain measured along the direction of peak transmission direction is at least X [FFS] dB of the transmission beam gain

· Alt-1C:  The sensing beam gain is measured in one or more directions where the transmission beam EIRP is within A [FFS] dB of the peak EIRP.  The sensing beam gain measured along the chosen directions is at least X [FFS] dB of the transmission beam gain in those directions.

· Alt-1D: The sensing beam gain is measured in one or more directions where the transmission beam EIRP is within A [FFS] dB of the peak EIRP and the sensing beam gain measured along the chosen directions is at least X [FFS] dB of the peak sensing beam gain 

· Alt-1E: Sensing beam has the minimum [3] dB beamwidth which at least contains all beam peak directions of transmission beams. 
· Sending LS to RAN4 and inform them the above and request them to make the final choice

· RAN4 choice may not be limited by the list above, but if different method is selected, RAN1 would like to have an opportunity to check as well

· Alt 2. Extending the beam correspondence framework and QCL/TCI/SpatialRelationInfo framework to define “cover” and to indicate sensing beam(s) associated with a transmission beam(s)
· On gNB side sensing beam selection for a DL transmission beam, 

· Option 1: The selection of eligible sensing beam for a transmission beam is left for gNB implementation

· No testing or enforcement introduced in 3GPP spec for this option 

· Option 2: Beam correspondence at gNB side is assumed. Supporting one or more of the following behaviors

· A1. For a gNB transmission beam corresponding to TCI state A for a certain UE, the gNB can use the same beam for sensing 

· A2. If TCI B is used as QCL source (Type D) for TCI A for a certain UE, then gNB transmission beam corresponding to TCI B can be used as the sensing beam for transmission with TCI A. 

· A3. If TCI C is NOT used as QCL source (Type D) for TCI A for any UE, then gNB cannot use the transmission beam corresponds to TCI C as the sensing beam for transmission with TCI A.  

· FFS: How and if to support sensing with a beam without corresponding RS sent? For example, how to use quasi-Omni beam for sensing if there is no SSB transmitted with quasi-omni beam

· On UE side sensing beam selection for a UL transmission beam

· Beam correspondence is assumed at UE
· FFS: What if beam correspondence is not supported at UE.
· Supporting one or more of the following behaviors
· If the UE is indicated to transmit with a beam corresponding to a certain SRI, the UE can use the same beam for sensing

· Assuming Rel.17 unified TCI framework, if the UE is indicated to transmit with a beam corresponding to a certain unified TCI, the UE can use the reception beam corresponding to the TCI for sensing

· FFS: How and if to support a wider sensing beam (such as pseudo-omni beam, which is supported in WiFi) to be used for a narrower transmission beam under QCL/TCI framework

· Option 0: Not supported

· Option 1: UE implementation. 

· No testing or enforcement introduced in 3GPP spec for this option 

· Option 2: gNB indication. 

· FFS details.

· FFS: How and if to support a multiple sensing beams to be used for a transmission beam under QCL/TCI framework

· Note: Supporting both alternatives or a combination of the two alternatives is not precluded

Agreement:
For receiver to provide assistance in channel access, channel sensing and reporting need to be performed. The following schemes can be further considered. Target down-selection by RAN1 #106bis-e
· Scheme 1: L1-RSSI based receiver assistance

· Resource used for RSSI measurement

· Alt 1: RSSI measurement is based on the time/frequency resources configured for ZP-CSI-RS

· FFS: any enhancement needed for ZP-CSI-RS for this purpose (eg., ZP-CSI-RS over all REs in BWP over one or more symbols).

· Alt 2: Energy measurement on operating BW over indicated or specified number of symbols or time interval

· L1-RSSI is reported in an AP-CSI report

· L1-RSSI trigger in UL grant

· FFS if L1-RSSI trigger can also be carried in DL grant

· Timeline for L1-RSSI reporting is at least equal to AP-CSI reporting and RAN1 strives to tighten the timeline

· Note: If L1-RSSI reporting timeline cannot be tighter than AP-CSI reporting timeline, this scheme is not needed

· FFS: How to indicate the measurement beam for L1-RSSI

· FFS: What is included in the L1-RSSI report, such as the value of RSSI measurement, comparison outcome with Energy Detection threshold, etc

· Scheme 2: CCA or eCCA based receiver assistance with existing phy channel/signals

· Scheme 2-1: gNB schedules/triggers UL PUCCH/SRS transmission with the DL assignment DCI and indicates CCA or eCCA in the DCI. UE performs CCA or eCCA for the scheduled/triggered UL transmission and if LBT passes, transmits the Receiver-assistance information (implicitly or explicitly) in the PUCCH (or SRS in the case of 1-bit Rx-assistance) to indicate the LBT outcome. gNB detects the scheduled UL transmission to tell if UE passes the CCA or eCCA. After detecting the Receiver-assistance information, the downlink data transmission happens.

· FFS if the downlink data transmission can be granted with the same DL DCI that schedules/triggers the first UL PUCCH/SRS transmission, in which case, the CCA or eCCA is performed for at least the first UL PUCCH/SRS transmission

· Scheme 2-2: gNB schedules/triggers UL transmission PUSCH with the UL assignment DCI and indicates CCA or eCCA in the DCI. UE performs CCA or eCCA for the scheduled/triggered UL transmission and if LBT passes, transmits the Receiver-assistance information (implicitly or explicitly) in the PUSCH to indicate the LBT outcome. gNB detects the scheduled UL transmission to tell if UE passes the CCA or eCCA. After detecting the Receiver-assistance information, the downlink data transmission happens.

· Scheme 3: CCA or eCCA based receiver assistance with new RTS/CTS type transmission

· New RTS/CTS-like signaling introduced. 

· gNB sends RTS-like signaling to UE. UE performs CCA or eCCA and if LBT passes, transmits CTS-like signaling to explicitly indicate the LBT outcome. gNB detects the CTS-like signaling to identify if the UE passed CCA or eCCA. After detecting the CTS-like signal, the data transmission happens

· Scheme 4: Legacy L3-RSSI with potential enhancements

· FFS potential enhancements, e.g., supporting gNB indicating the beam used for UE RSSI measurement, supporting gNB indicating new reference SCS and measurement bandwidths

· Note: The schemes listed above are not mutually exclusive and should be discussed separately.

1.1.7 Others

R1-2106585
Discussions on sync raster for NR operation from 52.6GHz to 71 GHz
vivo

R1-2106772
Efficient beam management for NR in 52.6 – 71 GHz
InterDigital, Inc.

R1-2107006
Evaluation results for above 52.6GHz
ZTE, Sanechips

R1-2107056
NR channelization for the 57 – 71 GHz band
Ericsson

R1-2107110
Simulation results
Nokia, Nokia Shanghai Bell

R1-2107442
Link level evaluation results and complexity analysis for NR FR2-2 PTRS design
LG Electronics

R1-2107663
LLS results for enhancement reference signals
Huawei, HiSilicon
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