1.1 Supporting NR from 52.6GHz to 71 GHz
Please refer to RP-212637 for detailed scope of the WI.

Incoming LS(s) related to this work/study item under agenda item 5: R1-2108702.

[106bis-e-R17-RRC-60GHz] Email discussion on Rel-17 RRC parameters for supporting NR from 52.6 GHz to 71 GHz – Jing (Qualcomm)
· 1st check point: October 14
· Final check point: October 19
1.1.1 Initial access aspects

Including SSB, initial BWP, PRACH, etc.
[106bis-e-NR-52-71GHz-01] Email discussion/approval on initial access aspects with checkpoints for agreements on October 14 and 19 – Daewon (Intel)
R1-2108767
Initial access signals and channels for 52-71GHz spectrum
Huawei, HiSilicon

R1-2108782
Initial access for Beyond 52.6GHz
FUTUREWEI

R1-2108902
Discussion on initial access aspects for NR for 60GHz
Spreadtrum Communications

R1-2108934
Discussion on the initial access aspects for 52.6 to 71GHz
ZTE, Sanechips

R1-2108959
Discussions on initial access aspects for NR operation from 52.6GHz to 71GHz
vivo

R1-2109032
Considerations on initial access for NR from 52.6GHz to 71 GHz
Fujitsu

R1-2109070
Discusson on initial access aspects
OPPO

R1-2109120
Discussion on initial access aspects supporting NR from 52.6 to 71 GHz
NEC

R1-2109208
Initial access aspects for up to 71GHz operation
CATT

R1-2109401
On initial access aspects for NR from 52.6-71 GHz
Xiaomi

R1-2109433
Initial Access Aspects
Ericsson

R1-2109442
Initial access aspects
Nokia, Nokia Shanghai Bell

R1-2109476
Initial access aspects for NR from 52.6 GHz to 71 GHz
Samsung

R1-2109557
Remaining issues on initial access of 52.6-71 GHz NR operation
MediaTek Inc.

R1-2109598
Discussion on initial access aspects for extending NR up to 71 GHz
Intel Corporation

R1-2109665
Initial access aspects for NR from 52.6 to 71 GHz
NTT DOCOMO, INC.

R1-2109741
Initial access aspects for NR from 52.6 GHz to 71 GHz
Panasonic Corporation

R1-2109777
Considerations on initial access aspects for NR from 52.6 GHz to 71 GHz
Sony

R1-2109808
Discussion on initial access aspects for NR from 52.6 to 71GHz
ETRI

R1-2109897
Initial access aspects for NR from 52.6 GHz to 71GHz
Lenovo, Motorola Mobility

R1-2109903
Discussion on initial access channels and signals for operation in 52.6-71GHz
InterDigital, Inc.

R1-2109961
Initial access aspects to support NR above 52.6 GHz
LG Electronics

R1-2109992
Initial access aspects
Sharp

R1-2110021
Initial access signals and channels
Apple

R1-2110109
NR SSB design consideration for 52.6 GHz to 71 GHz
Convida Wireless

R1-2110172
Initial access aspects for NR in 52.6 to 71GHz band
Qualcomm Incorporated

R1-2110320
Discussion on initial access aspects for NR beyond 52.6GHz
WILUS Inc.
R1-2110404
Issue Summary for initial access aspect of NR extension up to 71 GHz
Moderator (Intel Corporation)
R1-2110405
Summary #1 of email discussion on initial access aspect of NR extension up to 71 GHz
Moderator (Intel Corporation)

R1-2110516
Summary #2 of email discussion on initial access aspect of NR extension up to 71 GHz



Moderator (Intel Corporation)
R1-2110537
Summary #3 of email discussion on initial access aspect of NR extension up to 71 GHz



Moderator (Intel Corporation)
R1-2110538
Summary #4 of email discussion on initial access aspect of NR extension up to 71 GHz



Moderator (Intel Corporation)
R1-2110634
Summary #5 of email discussion on initial access aspect of NR extension up to 71 GHz



Moderator (Intel Corporation)

Working assumption:
Support DBTW for 120 kHz.

· FFS: Support for 480 kHz and 960 kHz
Conclusion:

Do not support gap between consecutive ROs for 480kHz and 960kHz
Agreement:
Same DCI size for DCI 1_0 in CSS regardless of channel access mode (i.e., LBT on/off). 
· Existing DCI size alignment in TS38.212 applies to DCI 1_0 and 0_0 in CSS.
 
Agreement:
· Indication of licensed and unlicensed operation is not explicitly indicated in MIB or PBCH payload.
· FFS: Whether or not to indicate licensed regime by different synchronization raster entries.
· Indication of use of LBT or no-LBT is not explicitly indicated in MIB or PBCH payload.
 
Agreement:
No other values of n other than agreed previously is supported for 120kHz SCS, where parameter ‘n’ is the set of values to determine the first symbols of the candidate SSB blocks for 120kHz SCS in agreement from RAN1 #104-bis-e.
 
Working assumption:
· For {SSB, CORESET#0/Type0-PDCCH} = {120, 120} kHz, support multiplexing pattern 1 with 96 PRB CORESET#0, and {1, 2} symbol durations
· Note: the working assumption can be confirmed once RAN1 agrees on the number of needed SSB-CORESET0 offsets for 24 and 48 RB CORESET0 based on RAN4 channelization design
 
Agreement:
Additionally, support PRACH length L=571 for 480kHz
 
Agreement:
Support 120 kHz and 480 kHz subcarrier spacing for initial UL BWP for PCell.
 
Working assumption:
For SCS that DBTW is supported, the following fields are used to indicate parameters related to operation of DBTW
· If only 1 bit is needed: subCarrierSpacingCommon
· If 2 bits is needed: subCarrierSpacingCommon, and 1 bit from pdcch-ConfigSIB1 (pending CORESET0 or search space design would allows for this bit), else, use the spare-bit (not the Msg Extension bit)
· The design of CORESET0 and search space shall be done without any consideration to this proposal 
· If 2 bits are needed for both 120kHz and 480/960kHz cases, then use the same bit field combination (i.e. use pdcch-ConfigSIB1 bit for 120/480/960 kHz or spare-bit for 120/480.960 kHz)
· Note: If pdcch-ConfigSIB1 bit is used, the use of controlResourceSetZero (searchSpaceZero) for 120 kHz and   searchSpaceZero (controlResourceSetZero) for 480/960 kHz is not precluded
· FFS: if 3 bits are required
· Note: the working assumption can be confirmed after RAN1 agrees on the number of needed SSB-CORESET0 offsets based on RAN4 channelization design
 
Agreement:
For 120kHz SCS, for [image: image1.png]QCL
vaz



 values:
· If 2 bits are available in MIB for [image: image2.png]QCL
vaz



, at least support {16, 32, 64}
· If 1 bit is available in MIB for [image: image3.png]QCL
vaz



, support {32, 64}
· FFS: methods to indicate more [image: image4.png]QCL
vaz



 values without increasing used number of bits, e.g., {16, 32, 64}
· Note: value [image: image5.png]QCL
vaz



 < 64 indicates DBTW enabled/supported and operation with shared spectrum.
· Note: For operation without shared spectrum channel access, a UE expects to be configured with [image: image6.png]QCL
vaz



 = 64. Use of [image: image7.png]QCL
vaz



=64 in shared spectrum is not precluded.
· FFS: 1 bit or 2 bits used for [image: image8.png]QCL
vaz




 
 
Agreement:
Supported value of n for 480/960kHz SSB slot pattern:
· ALT A) non-contiguous, N slot gap (slots that do not contain SSB) every M slots that contain SSB
· same pattern will apply to 480kHz and 960kHz (i.e same N and M for 480 and 960 kHz)
· N = 2, M = 8
· FFS: starting position of n
· ALT B) non-contiguous, N slot gap (slots that do not contain SSB) every M slots that contain SSB
· scaled version pattern will apply between 480 and 960 kHz (i.e. N and M for 480kHz, 2N and 2M for 960 kHz)
· N = 2, M = 8
· FFS: starting position of n
· ALT C) slots that do not contain SSB correspond to the slots that do not contain SSB in 120 kHz Case D.
· Note: ALT 4 means that only slots 32-39 for 480 kHz SSB pattern are reserved for UL and 960 kHz SSB pattern is contiguous.
 
Agreement:
· For ‘searchSpaceZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, use the following table for multiplexing pattern 1:
· FFS: The value of X (>≥ 0)
· FFS: whether or not to use different X value depending on whether DBTW is ON/OFF
· FFS: whether or not to use same or different X value for 480 and 960 kHz
· FFS: whether Y = [image: image9.png]NCORESET



, or Y=[image: image10.png]NCORESET 4 q



, or whether to remove entries with Y
	Index
	[image: image11.png]



	Number of search space sets per slot
	[image: image12.png]



	First symbol index

	0
	0
	1
	1
	0

	1
	0
	2
	1/2
	{0, if [image: image13.png]


 is even}, {7, if [image: image14.png]


 is odd}

	2
	2.5 X
	1
	1
	0

	3
	2.5 X
	2
	1/2
	{0, if [image: image15.png]


 is even}, {7, if [image: image16.png]


 is odd}

	4
	5
	1
	1
	0

	5
	5
	2
	1/2
	{0, if [image: image17.png]


 is even}, {7, if [image: image18.png]


 is odd}

	6
	0
	2
	1/2
	{0, if [image: image19.png]


 is even}, {[image: image20.png]


Y, if [image: image21.png]


 is odd}

	7
	2.5 X
	2
	1/2
	{0, if [image: image22.png]


 is even}, {[image: image23.png]


Y, if [image: image24.png]


 is odd}

	8
	5
	2
	1/2
	{0, if [image: image25.png]


 is even}, {[image: image26.png]


Y, if [image: image27.png]


 is odd}

	9
	7.5 5 + X
	1
	1
	0

	10
	7.5 5 + X
	2
	1/2
	{0, if [image: image28.png]


 is even}, {7, if [image: image29.png]


 is odd}

	11
	7.5 5 + X
	2
	1/2
	{0, if [image: image30.png]


 is even}, {[image: image31.png]


Y, if [image: image32.png]


 is odd}

	12
	0
	1
	2
	0

	13
	5
	1
	2
	0

	14
	Reserved

	15
	Reserved


 
1.1.2 PDCCH monitoring enhancements
[106bis-e-NR-52-71GHz-02] Email discussion/approval on PDCCH monitoring enhancements with checkpoints for agreements on October 14 and 19 – Alex (Lenovo)
R1-2108768
Enhancement on PDCCH monitoring
Huawei, HiSilicon

R1-2108783
PDCCH monitoring enhancements
FUTUREWEI

R1-2108887
Discussion on PDCCH monitoring enhancements for above 52.6GHz
Transsion Holdings

R1-2108935
Discussion on the PDCCH monitoring enhancements for 52.6 to 71GHz
ZTE, Sanechips

R1-2108960
Discussions on PDCCH monitoring enhancements for NR operation from 52.6GHz to 71GHz
vivo

R1-2109071
Discussion on PDCCH monitoring enhancement
OPPO

R1-2109117
Discussion on PDCCH monitoring enhancements supporting NR from 52.6GHz to 71 GHz
NEC

R1-2109209
PDCCH monitoring enhancements for up to 71GHz operation
CATT

R1-2109402
PDCCH monitoring enhancement for NR 52.6-71GHz
Xiaomi

R1-2109434
PDCCH Monitoring Enhancements
Ericsson

R1-2109443
PDCCH monitoring enhancements
Nokia, Nokia Shanghai Bell

R1-2109477
PDCCH monitoring enhancements for NR from 52.6 GHz to 71 GHz
Samsung

R1-2109560
PDCCH monitoring enhancement for 52.6-71 GHz NR operation
MediaTek Inc.

R1-2109599
Discussion on PDCCH monitoring enhancements for extending NR up to 71 GHz
Intel Corporation

R1-2109666
PDCCH monitoring enhancements for NR from 52.6 to 71 GHz
NTT DOCOMO, INC.

R1-2109778
PDCCH enhancement for NR from 52.6GHz to 71GHz
Sony

R1-2109898
PDCCH monitoring enhancements for NR from 52.6 GHz to 71GHz
Lenovo, Motorola Mobility

R1-2109904
Discussions on PDCCH monitoring enhancements
InterDigital, Inc.

R1-2109962
PDCCH monitoring enhancements to support NR above 52.6 GHz
LG Electronics

R1-2109993
PDCCH monitoring enhancements
Sharp

R1-2110022
PDCCH Enhancements for above 52.6 GHz
Apple

R1-2110110
PDCCH Monitoring for NR from 52.6 GHz to 71 GHz
Convida Wireless

R1-2110173
PDCCH monitoring enhancements for NR in 52.6 to 71GHz band
Qualcomm Incorporated

R1-2110248
PDCCH monitoring enhancements
Charter Communications

R1-2110252
PDCCH monitoring for NR operation from 52.6 to 71 GHz 
Panasonic

R1-2110373
Feature lead summary #1 for B52.6 GHz PDCCH monitoring enhancements
Moderator (Lenovo)
R1-2110521
Feature lead summary #2 for B52.6 GHz PDCCH monitoring enhancements
Moderator (Lenovo)
R1-2110560
Feature lead summary #3 for B52.6 GHz PDCCH monitoring enhancements
Moderator (Lenovo)
R1-2110582
Feature lead summary #4 for B52.6 GHz PDCCH monitoring enhancements
Moderator (Lenovo)
Agreement:
· Multi-slot PDCCH monitoring is based on slots within a slot group
· Each slot group consists of X consecutive slots

· Slot groups are consecutive and non-overlapping

· The start of the first slot group in a subframe is aligned with the subframe boundary

· The start of each slot group is aligned with a slot boundary

· Reporting the BD/CCE budget for X=4/8 slots (for 480/960 kHz resp.) is mandatory (if UE supports the corresponding SCS), and is optional for X=[2]/4 slots (for 480/960 kHz resp.)
· There is a common BD budget for all search spaces
· FFS: Search space configuration
· For Group (1) SS

· A SS is configured to be within YGroup1 consecutive slots within a slot group of X slots

· The location of the YGroup1 consecutive slots within a slot group of X slots is based on a time offset within the slot group based on slot index n0 determined for Group (2) monitoring such that the YGroup1 slots overlap the YGroup2 slots

· The location of the YGroup1 consecutive slots within a slot group of X slots is maintained across different slot groups (unless n0 changes)

· BD attempts for all Group (1) SSs are restricted to fall within the same YGroup1 consecutive slots
· For Group (2) SS

· A SS is configured to be within YGroup2 consecutive slots within a slot group of X slots
· The location of the YGroup2 consecutive slots within a slot group of X slots is maintained across different slot groups (unless n0 changes)

· The reported capability indicates the BD/CCE budget within Y=max(YGroup1, 2) slots per slot group
· Support the following values of YGroup1 and YGroup2
· For X=8: (YGroup1,YGroup2) = (4,2), (2,2), (1,[1 or 2])

· For X=4: (YGroup1,YGroup2) = (2,2), (1,[1 or 2])

· For X=2: (YGroup1,YGroup2) = (1,[1 or 2])
· Group (1) SS: Type 1 CSS with dedicated RRC configuration and type 3 CSS, UE specific SS
· Group (2) SS: Type 1 CSS without dedicated RRC configuration and type 0, 0A, and 2 CSS

1.1.3 Enhancements for PUCCH formats 0/1/4

[106bis-e-NR-52-71GHz-03] Email discussion/approval on enhancements for PUCCH formats 0/1/4 with checkpoints for agreements on October 14 and 19 – Steve (Ericsson)
R1-2108769
Enhancement on PUCCH formats
Huawei, HiSilicon

R1-2108784
On Enhancement of PUCCH Resource Set for 52.6GHz to 71GHz
FUTUREWEI

R1-2108936
Discussion on the PUCCH enhancements for 52.6 to 71GHz
ZTE, Sanechips

R1-2108961
Discussions on PUCCH enhancements for NR operation from 52.6GHz to 71GHz
vivo

R1-2109072
Discussion on enhancements for PUCCH format 0/1/4
OPPO

R1-2109210
Enhancements for PUCCH formats for up to 71GHz operation
CATT

R1-2109435
PUCCH enhancements
Ericsson

R1-2109436
FL Summary for Enhancements for PUCCH formats 0/1/4
Ericsson

R1-2109444
Remaining items for enhanced PUCCH formats 0/1/4
Nokia, Nokia Shanghai Bell

R1-2109478
Enhancements for PUCCH format 0/1/4 for NR from 52.6 GHz to 71 GHz
Samsung

R1-2109600
Discussion on PUCCH enhancements for extending NR up to 71 GHz
Intel Corporation

R1-2109667
PUCCH format 0/1/4 enhancements for NR from 52.6 to 71 GHz
NTT DOCOMO, INC.

R1-2109779
Additional considerations on enhancements for PUCCH formats 0/1/4
Sony

R1-2109905
Discussions on enhancements for PUCCH formats 0/1/4
InterDigital, Inc.

R1-2109963
Enhancements for PUCCH formats 0/1/4 to support NR above 52.6 GHz
LG Electronics

R1-2110023
Discussion on Enhancements for PUCCH formats 0/1/4
Apple

R1-2110174
Enhancements for PUCCH for NR in 52.6 to 71GHz band
Qualcomm Incorporated
R1-2109436
FL Summary for Enhancements for PUCCH formats 0/1/4
Moderator (Ericsson)
R1-2110499
FL Summary #2 for [106bis-e-NR-52-71GHz-03] Email discussion/approval on enhancements for PUCCH formats 0/1/4
Moderator (Ericsson)

Conclusion:
· Do not re-open the discussion potential RB shortage and frequency hopping distance issues for common PUCCH resource sets prior to dedicated PUCCH resource configuration.

· Note: Whether or not the spec explicitly captures error cases related to a potential RB shortage issue will be separately discussed.

Agreement:
· Reuse the existing Rel-15/16 PUCCH configuration Table 9.2.1-1 in 38.213 for configuration of PUCCH resource sets prior to dedicated PUCCH configuration for multi-RB PUCCH formats 0/1

· As previously agreed, the number of RBs for each PUCCH resource in a set is N_RB which is signaled in SIB1

· The lowest-indexed RB for each PUCCH resource is a function of N_RB

· The following example change to 38.213 Section 9.2.1 can be recommended to the editor of 38.213 to use at the editor’s discretion (subject to resolution of the below FFS on the value of X)

---- Start ----

If [image: image34.png]|r:ccm/8] = 0



 and a UE is provided a PUCCH resource by pucch-ResourceCommon and is not provided useInterlacePUCCH-PUSCH in BWP-UplinkCommon
-
the UE determines the lowest PRB index of the PUCCH transmission in the first hop as [image: image36.png]RBS- X + [rpuccn/Nes) - Nes



 and the lowest PRB index of the PUCCH transmission in the second hop as [image: image38.png]N2~ RBSSS-X — (1+ |rpvccu/Nes)) - Nes



, where [image: image40.png]


 is the total number of initial cyclic shift indexes in the set of initial cyclic shift indexes

-
the UE determines the initial cyclic shift index in the set of initial cyclic shift indexes as [image: image42.png]rpuccamOdNcs




If [image: image44.png]|rcen/8] = 1



 and a UE is provided a PUCCH resource by pucch-ResourceCommon and is not provided useInterlacePUCCH-PUSCH in BWP-UplinkCommon
-
the UE determines the lowest PRB index of the PUCCH transmission in the first hop as [image: image46.png]NZZ — RBES X — (1+ | (rpvccs — 8) /Nes|) - Nas



 and the lowest PRB index of the PUCCH transmission in the second hop as [image: image48.png]RBI X + | (rpucc — 8)/Nes | Nas




-
the UE determines the initial cyclic shift index in the set of initial cyclic shift indexes as [image: image49.wmf](
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  ---- End ----

· FFS: Supported value of X. Down-select to one of the following alternatives:

· Alt-1: X = N_RB

· Note: This alternative is mathematically equivalent to Example Construction 1 discussed in RAN1#106-e.

· Alt-2a: X is a fixed value less than N_RB, e.g., 1, N_RB / 2, …

· Alt-2b: X is configurable, e.g., via SIB1

· FFS: Whether or not the spec explicitly captures either or both of the following error cases related to a potential RB shortage issue:
· Case 1: Some of the RBs of a PUCCH resource fall outside the initial UL BWP

· Case 2: An indicated PUCCH resource with r_PUCCH ≥ 8 overlaps the RBs of a PUCCH resource with r_PUCCH < 8. 

· FFS: Whether or not special handling for PUCCH resource set index 15 is necessary.

Agreement:
· Update the following RAN1#106-e agreement to clarify that the number of RBs can be configured separately per PUCCH resource

Update of RAN1#106-e Agreement:
· Support an RRC parameter to configure the number of RBs for a per PUCCH resource for each of enhanced PUCCH formats 0, 1, and 4

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

· Update the description of the RRC parameter accordingly within the RRC parameter email thread

Agreement:
· In the RAN1#106bis-e agreement on construction of PUCCH resource sets prior to dedicated PUCCH configuration, the following is supported at least for PUCCH resource set indices 0 .. 14 in Table 9.2.1-1 (Alt-1 in the agreement):

· [image: image51.png]



· FFS: Down select to one of the following alternatives for PUCCH resource set index 15

· Alt-a: [image: image53.png]



· Alt-b: Alternative handling (to be defined)

Conclusion:

· For a common PUCCH resource set prior to dedicated PUCCH resource configuration, for some values of r_PUCCH, the corresponding PUCCH resource may not be fully contained within the initial UL BWP. The UE does not expect to receive a PRI and determine a value of r_PUCCH for which the corresponding PUCCH resource is not fully contained within the initial UL BWP

· It is left to gNB implementation to avoid such an error case, i.e., this is not explicitly captured in specifications

Conclusion:

For enhanced (multi-RB) PF0/1, enhancement to the cyclic shift definition is not supported in Rel-17.
1.1.4 Beam management for new SCSs
Including timing associated with beam-based operation.

[106bis-e-NR-52-71GHz-04] Email discussion/approval on beam management for new SCSs with checkpoints for agreements on October 14 and 19 – Youngwoo (InterDigital)
R1-2108770
Discussion on the beam management procedures for 52-71GHz spectrum
Huawei, HiSilicon

R1-2108785
Views on Beam management for Beyond 52.6 GHz
FUTUREWEI

R1-2108903
Discussion on beam management for above 52.6GHz
Spreadtrum Communications

R1-2108937
Discussion on the beam management for 52.6 to 71GHz
ZTE, Sanechips

R1-2108962
Discussions on beam management for new SCSs for NR operation from 52.6GHz to 71GHz
vivo

R1-2109073
Discussion on beam management for new SCSs
OPPO

R1-2109119
Beam management enhancement for NR from 52.6GHz to 71GHz
NEC

R1-2109211
Beam management for new SCSs for up to 71GHz operation
CATT

R1-2109403
Discussion on beam management for new SCSs
xiaomi

R1-2109437
Beam Management for New SCSs
Ericsson

R1-2109445
Beam Management Aspects
Nokia, Nokia Shanghai Bell

R1-2109479
Beam management for new SCSs for NR from 52.6 GHz to 71 GHz
Samsung

R1-2109561
Beam management discussion for 52.6-71 GHz NR operation
MediaTek Inc.

R1-2109601
Discussion on Beam management aspects for extending NR up to 71 GHz
Intel Corporation

R1-2109668
Beam based operation for new SCSs for NR from 52.6 to 71 GHz
NTT DOCOMO, INC.

R1-2109780
Beam management enhancement for NR from 52.6GHz to 71GHz
Sony

R1-2109899
Beam-management enhancements for NR from 52.6 GHz to 71GHz
Lenovo, Motorola Mobility

R1-2109906
Discussions on beam management for new SCSs
InterDigital, Inc.

R1-2109964
Enhancements for beam management to support NR above 52.6 GHz
LG Electronics

R1-2110024
Beam Management for New SCSs
Apple

R1-2110112
Beam management for NR from 52.6 GHz to 71 GHz
Convida Wireless

R1-2110175
Beam managment for new SCS
Qualcomm Incorporated
R1-2109907
Discussion Summary #1 for Beam Management for new SCSs
Moderator (InterDigital, Inc.)
R1-2110524
Discussion Summary #2 for Beam Management for new SCSs
Moderator (InterDigital, Inc.)
R1-2110525
Discussion Summary #3 for Beam Management for new SCSs
Moderator (InterDigital, Inc.)
R1-2110632
Discussion Summary #4 for Beam Management for new SCSs
Moderator (InterDigital, Inc.)
R1-2110633
Discussion Summary #5 for Beam Management for new SCSs 
Moderator (InterDigital, Inc.)
Agreement:
For maxNumberRxTxBeamSwitchDL, support 1, 4 and 7 as candidate values for 960 kHz in addition to the agreed candidate value 2.

· Note: this is Alt-1 from the RAN1#106 agreement.
Agreement:
For additional beam switching time delay d of 120 kHz, support 28 symbols. 

· Note: this is Alt-2 from the RAN1#106 agreement.
Agreement:
For additional beam switching time delay d of 480 kHz, introduce UE capability signalling which indicates 56 symbols or 112 symbols.
Conclusion:

For candidate values of timeDurationForQCL, beamSwitchTiming and beamReportTiming, 

· No additional candidate values are supported for 120 kHz, 480 kHz and 960 kHz 
· Note: this is Alt-1 from the RAN1#106 agreement.
Agreement:
Like in Rel-15, a minimum guard period Y between two SRS resources of an SRS resource set for antenna switching is supported for 480 kHz and 960 kHz
· FFS: Whether to define different values of Y for 480 kHz and 960 kHz or not

· FFS: Values of Y dependent on RAN4 feedback on the switching time requirement

Agreement:
The working assumption in RAN1#106-e is confirmed with the following update:
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

· When two TCI states are indicated, reuse Rel-16 association rules to apply the two TCI states for each PDSCH scheduled by a multi-PDSCH scheduling DCI

· 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
· Within the TDRA table for multi-PDSCH scheduling, the UE does not expect to be configured with the higher layer parameter repetitionNumber
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.
[106bis-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 October 14 and 19 – Huaming (Vivo)
R1-2108771
PDSCH/PUSCH enhancements for 52-71GHz spectrum
Huawei, HiSilicon

R1-2108786
Discussions on timeline, reference signal, and multi-PxSCH scheduling for 52.6GHz to 71GHz
FUTUREWEI

R1-2108904
Discussion on PDSCH and PUSCH enhancements for above 52.6GHz
Spreadtrum Communications

R1-2108938
Discussion on the data channel enhancements for 52.6 to 71GHz
ZTE, Sanechips

R1-2108963
Discussions on PDSCH/PUSCH enhancements for NR operation from 52.6GHz to 71GHz
vivo

R1-2109033
Considerations on multi-PDSCH/PUSCH with a single DCI and HARQ for NR from 52.6GHz to 71 GHz
Fujitsu

R1-2109074
Discussion on PDSCH/PUSCH enhancements
OPPO

R1-2109118
Discussion on PDSCH enhancements supporting NR from 52.6GHz to 71 GHz
NEC

R1-2109163
PT-RS enhancements for NR from 52.6GHz to 71GHz
Mitsubishi Electric RCE

R1-2109212
PDSCH/PUSCH enhancements for up to 71GHz operation
CATT

R1-2109404
PDSCH and PUSCH enhancements for NR 52.6-71GHz
Xiaomi

R1-2109438
PDSCH-PUSCH Enhancements
Ericsson

R1-2109446
PDSCH/PUSCH enhancements
Nokia, Nokia Shanghai Bell

R1-2109460
Discussion on PDSCH/PUSCH enhancements for NR 52.6-71 GHz
Panasonic Corporation

R1-2109480
PDSCH/PUSCH enhancements for NR from 52.6 GHz to 71 GHz
Samsung

R1-2109562
Multi-PDSCH scheduling design for 52.6-71 GHz NR operation
MediaTek Inc.

R1-2109602
Discussion on PDSCH/PUSCH enhancements for extending NR up to 71 GHz
Intel Corporation

R1-2109669
PDSCH/PUSCH enhancements for NR from 52.6 to 71 GHz
NTT DOCOMO, INC.

R1-2109838
Enhancements of PDSCH/PUSCH Scheduling for 52.6 GHz to 71 GHz Band
CEWiT

R1-2109901
PDSCH/PUSCH scheduling enhancements for NR from 52.6 GHz to 71GHz
Lenovo, Motorola Mobility

R1-2109908
Discussion on PDSCH/PUSCH enhancements for supporting 52.6 GHz to 71 GHz Band
InterDigital, Inc.

R1-2109965
PDSCH/PUSCH enhancements to support NR above 52.6 GHz
LG Electronics

R1-2110025
Discussion on PDSCH and PUSCH Enhancements for NR above 52.6 GHz
Apple

R1-2110113
PDSCH design consideration for NR from 52.6 GHz to 71 GHz
Convida Wireless

R1-2110176
PDSCH/PUSCH enhancements for NR in 52.6 to 71GHz band
Qualcomm Incorporated

R1-2110242
Discussion on multiple PDSCHs scheduled by a DCI
ITRI

R1-2110321
Discussion on multi-PDSCH/PUSCH scheduling for NR from 52.6GHz to 71GHz
WILUS Inc.
R1-2110398
Summary of PDSCH/PUSCH enhancements (Bandwidth/Timeline/Reference signals) 



Moderator (vivo)
R1-2110399
Discussion summary #1 of [106bis-e-NR-52-71GHz-05]
Moderator (vivo)
R1-2110512
Discussion summary #2 of [106bis-e-NR-52-71GHz-05]
Moderator (vivo)
Agreement:
For 480 kHz and/or 960 kHz SCS, for rank 1 PDSCH with type-1 or type-2 DMRS, 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
· Note: The same UE indication method is used for both type-1 and type-2 DMRS 
Agreement:
Support an indication to the UE via RRC where the UE is able to assume that FD-OCC is not applied to all the antenna port(s) for DMRS which is(are) applicable for rank 1 PDSCH.

Agreement:
For NR operation with 480 kHz and/or 960 kHz SCS, the value range of k0 is 0 ~ 128.

Agreement:
For NR operation with 480 kHz and/or 960 kHz SCS, the value range for k2 is 0 ~ 128.

Agreement:
For NR operation with 480 kHz and/or 960 kHz SCS, the value range of k1 indicated in RRC is -1 ~ 127 for DCI format 1_1 and 0 ~ 127 for DCI format 1_2.

· Note: this does not imply that DCI format 1_2 supports multi-PDSCH scheduling
Agreement:
· For NR operation with 480 kHz and/or 960 kHz SCS, j = 11 for 480 kHz and j = 21 for 960 kHz for determination of the default PUSCH time domain resource allocation (in 38.214 Section 6.1.2.1.1).

· When the field k2 is absent in RRC, the UE applies the value 11 when PUSCH SCS is 480 kHz; and the value 21 when PUSCH SCS is 960 kHz for k2. 

Conclusion:

There’s no consensus in RAN1 to introduce other values of N1, N2 and N3 for NR operation with 480 and/or 960 kHz SCS in Rel-17.
Conclusion:

There’s no consensus in RAN1 to introduce (Ng = 16, Ns = 2, L = 1) and/or (Ng = 16, Ns = 4, L = 1) for NR operation in FR2-2 with DFT-s-OFDM in Rel-17.

· 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

Agreement:
For NR operation with 480 kHz and/or 960 kHz SCS, decide the set of values for PDSCH-to-HARQ_feedback timing indicator field in DCI format 1_0 in RAN1#107-e.
· Option 1: {4, 8, 12, 16, 20, 24, 28, 32} for 480 kHz and {8, 16, 24, 32, 40, 48, 56, 64} for 960 kHz
· Option 2: {7, 8, 9, 10, 11, 12, 13, 14} for 480 kHz and {13, 14, 15, 16, 17, 18, 19, 20} for 960 kHz

· Option 2a: {1, 2, 3, 4, 5, 6, 7, 8} (same as in existing specification)

· Note: the actual slot offset of k1 is the indicated value + offset where offset is ceil(N1/14)

· Other options are not precluded  

Agreement:
Remove [] from previous agreed Z3 values for NR operation with 480 and 960 kHz SCS. That is,
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: image55.png]Xu



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

Table:  CSI computation delay requirement 2
	[image: image56.png]



	Z1 [symbols]
	Z2 [symbols]
	Z3 [symbols]

	
	Z1
	Z’1
	Z2
	Z’2
	Z3
	Z’3

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

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


Agreement:
For NR operation with 480 kHz and/or 960 kHz SCS, CSI computation delay requirement 2 is always applied at least for the case of same SCS operation.
· FFS: whether CSI computation delay requirement 2 is always applied in the case of mixed SCS of PDCCH, CSI-RS and PUSCH.

Conclusion:

In Rel-17, for NR operation with 480 and/or 960 kHz SCS, no other values of Z1, Z2 and Z3 is supported.
Conclusion:

In Rel-17, for NR operation in FR2-2, increased PTRS frequency density for Rel-15 PTRS pattern is not supported for CP-OFDM when the allocated number of RB <= 32. 
Conclusion:

In Rel-17, for NR operation in FR2-2, PTRS enhancement is not supported for CP-OFDM.
[106bis-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 October 14 and 19 – Seonwook (LGE)
R1-2109966
Summary #1 of PDSCH/PUSCH enhancements (Scheduling/HARQ)
Moderator (LG Electronics)
R1-2110523
Summary #2 of PDSCH/PUSCH enhancements (Scheduling/HARQ)
Moderator (LG Electronics)
R1-2110640
Summary #3 of PDSCH/PUSCH enhancements (Scheduling/HARQ)
Moderator (LG Electronics)
Agreement:
Confirm the working assumption from RAN1#106-e with the following modification.

Working assumption: (RAN1#106-e)
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

· Note: Further limitations (in addition to what was agreed earlier) on the maximum number of PDSCHs or PUSCHs can be separately discussed for all SCSs.
Working assumption:
UE does not expect to be configured with both of CBG operation and multi-PDSCH scheduling in the same PUCCH cell group with a Type 2 codebook. 
· If time bundling operation is supported, this working assumption can be revisited
Agreement:
For a PDSCH that is scheduled by multi-PDSCH scheduling DCI and is skipped due to collision with semi-static UL symbol(s),

· For Type-1 HARQ-ACK codebook generation, the PDSCH is not considered and the HARQ-ACK bit corresponding to the PDSCH is not reported by UE.

· Note: Rel-16 procedure can be reused to handle this case.

· For Type-2 HARQ-ACK codebook generation, UE reports NACK for the PDSCH.

· FFS on HARQ-ACK bit ordering

· Note: Codebook generation in case time domain bundling is enabled can be separately discussed if time domain bundling is supported.

Agreement:
For generating type-2 HARQ-ACK codebook corresponding to a DCI that can schedule multiple PDSCHs,
· HARQ-ACK bit corresponding to SPS PDSCH release or SCell dormancy indication without scheduled PDSCH, belongs to the first sub-codebook (which is defined in the previous agreement made in RAN1#105-e)
Agreement:
For two multi-PDSCH (or two multi-PUSCH) scheduling DCIs, UE does not expect any of the scheduled PDSCHs (or PUSCHs) and the scheduling DCI to lead to out-of-order scheduling.
· FFS: whether to allow OOO scheduling for the following two cases:
· for the case of one multi-PDSCH (or multi-PUSCH) scheduling DCI and one single-PDSCH (or single-PUSCH) scheduling DCI, where multi-PDSCH (or multi-PUSCH) scheduling DCI schedules more than one PDSCH (or PUSCH)
· for the case where two multi-PDSCH (or multi-PUSCH) scheduling DCIs end in the same symbol but two multi-PDSCH (or multi-PUSCH) scheduling DCIs have overlapping spans, where the span is defined from the beginning of the first scheduled SLIV till the end of the last scheduled SLIV
· Note: The above FFS aspect applies only to multi-PDSCH and multi-PUSCH scheduling with single DCI
Agreement:
For multiple PDSCHs (or PUSCHs) scheduled by a single DCI,
· Rel-15/16 behavior that is described in TS 38.213 Clauses 11 and 11.1 for a PDSCH (or PUSCH) indicated by DCI also applies for multiple PDSCHs (or PUSCHs) schedule by a single DCI.

· If one of multiple PDSCHs (or PUSCHs) scheduled by the DCI collides with a flexible symbol (indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated),

· If that PUSCH is collided with SSB symbols indicated by ssb-PositionsInBurst [or symbol(s) indicated by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set], the HARQ process number increment is skipped for the PUSCH.

· Otherwise, the HARQ process number increment is not skipped for that PDSCH (or PUSCH).
Conclusion:
For a DCI that can scheduled multiple PDSCHs (or PUSCHs), HARQ process number indicated in the DCI is applied to the first valid PDSCH (or PUSCH).
· Note: This is the consequence of previous agreements.
Agreement:
For single TRP operation, for 480/960 kHz SCS,
· A UE does not expect to be scheduled with more than one unicast PDSCH in a slot, by a single DCI or multiple DCIs.

· A UE does not expect to be scheduled with more than one PUSCH in a slot, by a single DCI or multiple DCIs.

Agreement:
For a DCI that can schedule multiple PDSCHs, and if RRC parameter configures that two codeword transmission is enabled,
· MCS for the 2nd TB: This appears only once in the DCI and applies commonly to the 2nd TB of each PDSCH

· NDI for the 2nd TB: This is signaled per PDSCH and applies to the 2nd TB of each PDSCH

· RV for the 2nd TB: This is signaled per PDSCH, with 2 bits if only a single PDSCH is scheduled or 1 bit for each PDSCH otherwise and applies to the 2nd TB of each PDSCH

· FFS: the maximum number of PDSCHs when 2 TB is enabled or when 2 TB is scheduled

1.1.6 Channel access mechanism
[106bis-e-NR-52-71GHz-07] Email discussion/approval on channel access mechanism with checkpoints for agreements on October 14 and 19 – Jing (Qualcomm)
R1-2108772
Channel access mechanism for 60 GHz unlicensed operation
Huawei, HiSilicon

R1-2108787
Channel access for shared spectrum for Beyond 52.6 GHz
FUTUREWEI

R1-2108905
Discussion on channel access mechanism for above 52.6GHz
Spreadtrum Communications

R1-2108939
Discussion on the channel access for 52.6 to 71GHz
ZTE, Sanechips

R1-2108964
Discussions on channel access mechanism for NR operation from 52.6GHz to 71 GHz
vivo

R1-2109034
Considerations on channel access mechanism for NR from 52.6GHz to 71 GHz
Fujitsu

R1-2109075
Discussion on channel access mechanism
OPPO

R1-2109121
Discussion on channel access mechanism supporting NR from 52.6 to 71GHz
NEC

R1-2109213
Channel access mechanism for up to 71GHz operation
CATT

R1-2109268
Channel access mechanism for NR in 60GHz unlicensed band operation
TCL Communication Ltd.

R1-2109345
Views on channel access mechanism enhancements for 52.6-71 GHz
CAICT

R1-2109405
Discussion on channel access mechanism for NR on 52.6-71 GHz
Xiaomi

R1-2109439
Channel Access Mechanisms
Ericsson

R1-2109447
Channel access mechanism
Nokia, Nokia Shanghai Bell

R1-2109481
Channel access mechanism for NR from 52.6 GHz to 71 GHz
Samsung

R1-2109558
On the channel access mechanisms for 52.6-71 GHz NR operation
MediaTek Inc.

R1-2109603
Discussion on channel access mechanism for extending NR up to 71 GHz
Intel Corporation

R1-2109670
Channel access mechanism for NR from 52.6 to 71 GHz
NTT DOCOMO, INC.

R1-2109781
Channel access mechanism for 60 GHz unlicensed spectrum
Sony

R1-2109902
Channel access mechanisms for NR from 52.6 GHz to 71GHz
Lenovo, Motorola Mobility

R1-2109909
Discussion on channel access mechanisms
InterDigital, Inc.

R1-2109967
Channel access mechanism to support NR above 52.6 GHz
LG Electronics

R1-2110026
Channel access mechanisms for unlicensed access above 52.6GHz
Apple

R1-2110115
On Channel Access Mechanism for Supporting NR from 52.6 GHz to 71 GHz
Convida Wireless

R1-2110177
Channel access mechanism for NR in 52.6 to 71GHz band
Qualcomm Incorporated

R1-2110243
Discussion on multi-beam operation
ITRI

R1-2110247
Channel access mechanisms for NR above 52 GHz
Charter Communications

R1-2110253
Channel access for multi-beam operation 
Panasonic

R1-2110322
Discussion on channel access mechanism for NR from 52.6GHz to 71GHz
WILUS Inc.
R1-2110488
Email discussion summary#1 for channel access of 52.6GHz to 71GHz band [106bis-e-NR-52-71GHz-07]
Moderator (Qualcomm)

R1-2110540
Email discussion summary#2 for channel access of 52.6GHz to 71GHz band [106bis-e-NR-52-71GHz-07]
Moderator (Qualcomm)
Agreement:
· When UE indicates a capability for beam correspondence with beamCorrespondenceWithoutUL-BeamSweeping ={1}, support 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: The case when UE does not indicate a capability for beam correspondence
· Note: The UE should meet local regulatory requirements
Conclusion:

There is no consensus to support explicitly introducing in the spec using single LBT covering multiple CCs under CA.
· Note: This does not rule out gNB/UE implementation to perform single LBT to cover multiple CCs. However, the EDT needs to be selected such that if interference on one of the CCs exceeds the CC EDT, the LBT is declared as failed
Agreement:
Confirm the WA with the following updates: 
For energy measurement in 5us observation slot, when performing single measurement, the location of the measurement within the 5us is left for implementation, i.e., anywhere within the 5us.
Conclusion:

There is no consensus to support CCA or eCCA based receiver assistance with new RTS/CTS type transmission
Agreement:
Support extending Rel.16 L3-RSSI to unlicensed operation in FR2-2
· Introduce RRC configuration for reference SCS, measurement duration, and measurement bandwidth
· Extend the reference SCS/CP field (ref-SCS-CP-r16) and measurement duration field (measDurationSymbols-r16) in RMTC-Config
· FFS value range and valid combinations for ref-SCS-CP-r16 and measDurationSymbols-r16
· Introduce parameter in RMTC-Config to indicate the measurement bandwidth

· FFS: Value range for measurement bandwidth

· For the QCL Type-D of L3-RSSI measurement, down-select one or both of the following alternatives

· Alt 1: gNB configures the beam when configures the L3-RSSI measurement

· Alt 2: Use the QCL type-D of the latest received PDSCH and the latest monitored CORESET

Conclusion:

There is no consensus to support per beam LBT mode or no-LBT mode UE specific gNB indication.
Conclusion:

For regions where LBT is not mandated, there is no consensus to introduce L1 signalling for gNB to indicate to the UE if the operation is in LBT mode or no-LBT mode. Note this is different from the DCI field indicate the LBT type for UL transmission. 
Conclusion:

There is no consensus to introduce CWS Adjustment for unlicensed operation in FR2-2
Conclusion:

There is no consensus to introduce CAPC for unlicensed operation in FR2-2
1.1.7 Others

R1-2108940
Discussion on RRC parameters for 52.6 to 71GHz
ZTE, Sanechips

R1-2108965
Discussions on CSI-RS related issues for NR operation from 52.6GHz to 71GHz
vivo

R1-2109214
Some issues on SPS  for one DCI scheduling multiple PDSCHs case
CATT

R1-2109440
NR channelization for the 57 – 71 GHz band
Ericsson

R1-2109448
Simulation results
Nokia, Nokia Shanghai Bell

R1-2109756
LLS results for enhancement reference signals
Huawei, HiSilicon

R1-2109968
Link level evaluation results for NR FR2-2 PTRS design
LG Electronics

