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This contribution summarizes the following email discussion.

[103-e-NR-UEFeature-Others-01] Email discussion/approval on NR UE features that are not dedicated to a specific Rel-16 work item/TEI (26th Oct – 3rd Nov) – Hiroki (DCM)
· Whether/how to define new FGs for NR-CA based on working assumption and conclusion made at RAN1#102-e
· How to define new FG(s) for requiring an offset between the end of PDCCH triggering A-SRS and the SRS transmission for CB PUSCH and antenna switching according to agreements made at RAN1#102-e
· Whether/how to define a new FG for supporting partial cancellation of configured PUCCH/PUSCH/PRACH due to dynamic SFI, dynamically granted PDSCH and CSI-RS
· Whether or not to introduce licensed/unlicensed differentiation for some Rel-15 FGs according to the proposal in R1-2008614





- 1/57 -
1. 
New FGs for NR-CA
Following working assumption was made at RAN1#102-e.

Working Assumption:
· For NR-CA with three or four different SCSs in a band combination, new Rel-16 FGs are introduced for following purposes 
· UE wants to indicate one PUCCH group comprising DLs with three/four different numerologies.
· UE wants to indicate preferred UL [either bands or SCSs] to send PUCCH.
· Note: This is a very specific case which hasn’t been supported in Rel-15 (the only use case is FR1+FR1+FR2 CA with DSS) although there is other way to implement.
· UE wants to indicate two PUCCH groups where at least one PUCCH group has two numerologies
· UE wants to indicate DL [either bands or SCSs] combination to be mapped to for each PUCCH group.
· UE wants to indicate preferred UL [either bands or SCSs] to send two PUCCHs with different numerologies.
· Note: Indication of two PUCCH bands with the same numerology can be supported by Rel-15 twoPUCCH-Group.
· Note: potential NBC issue due to above proposals should be avoided.
Conclusion:
· For NR-CA with three or more bands even with [one or] two different SCSs in a band combination, RAN1 see the potential benefits of new Rel-16 FG(s) to be introduced to enable (parts or all of) the following from Rel-16, and RAN1 will discuss whether/how to introduce the new FG(s) for Rel.16
· UE wants to indicate two PUCCH groups
· UE wants to indicate DL [either duplex mode, licensed/unlicensed, FR, bands or SCSs] combination to be mapped to for each PUCCH group.
· UE wants to indicate preferred UL [either duplex mode, licensed/unlicensed, FR, bands or SCSs] to send two PUCCHs.
· Note: (parts or all of) the above may be achieved by clarification on existing UE capabilities/RAN1 specifications 
Note: potential NBC issue to Rel-15 due to above proposals should be avoided.

Following proposals are made in contributions.
	[3]
	We discuss the following aspects.

1-1) Missing part in TS38.213 corresponding to 6-9a

6-9a	Different numerologies across NR carriers within the same NR PUCCH group, with PUCCH on a carrier of larger SCS

However, in Section 9 of TS38.213:



A UE does not expect to multiplex in a PUSCH transmission in one slot with SCS configuration  UCI of same type that the UE would transmit in PUCCHs in different slots with SCS configuration  if . 

FG 6-9a was introduced at the last moment of Rel-15 late drop whereas the above description in Section 9 in TS38.213 had been there based on FG 6-9 (different numerologies across NR carriers within the same NR PUCCH group, with PUCCH on a carrier of smaller SCS). We think this was simply overlooked in Rel-15 and thus the above description in Section 9 of TS38.213 would unnecessarily prohibit UCI multiplexing in case of FG 6-9a. We propose to remove the above sentence in TS38.213 in Rel-16 and we do not see non-backward compatible issue.

Proposal 5: 
Remove the following sentence in Section 9 of TS38.213.



A UE does not expect to multiplex in a PUSCH transmission in one slot with SCS configuration  UCI of same type that the UE would transmit in PUCCHs in different slots with SCS configuration  if .

1-2)  Preferred UL to send PUCCH 

In case that the same numerology is used across two PUCCH groups, the current Rel-15 signalling structure of ‘twoPUCCH-Group’ already offers the flexibility for UE to indicate preferred UL band in a band combination for two PUCCH groups by ‘FS’. Thus, there is no need to further discuss the case of the same numerology across two PUCCH group.

	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	twoPUCCH-Group
Indicates whether two PUCCH group in CA with a same numerology across CCs for data and control channel [at a given time] is supported by the UE. For NR CA, two PUCCH group is supported with the same numerology across NR carriers for data and control channel at a given time. For EN-DC, two PUCCH group is supported with the same numerology across NR carriers for data and control channel at a given time, wherein an NR PUCCH group is configured in FR1 and another NR PUCCH group is configured in FR2.
	FS
	No
	No
	No



In case that different numerology is used across two PUCCH groups, the current Rel-15 signaling structure of ‘diffNumerologyAcrossPUCCH-Group’ does not offer granularity for UE to indicate preferred UL band in a band combination for two PUCCH groups since it is signalled by ‘BC’. In fact, RAN1 agreement was to take FG 6-7 (twoPUCCH-Group) as prerequisite for FG 6-8 (diffNumerologyAcrossPUCCH-Group), but RAN2 missed to capture it into TS38.306. If it were captured in TS38.306, UE is able to indicate preferred UL band in a band combination. 
We can introduce prerequisite in Rel-16 to address the concern but it might give restriction to align preferred UL between same and different numerology cases. Therefore, if this scenario needs to be supported, it would be better to introduce a new Rel-16 capability for different numerology case with ‘FS’ while avoiding non-backward compatible issue.


	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	diffNumerologyAcrossPUCCH-Group
Indicates whether different numerology across two NR PUCCH groups for data and control channel at a given time in NR CA and EN-DC is supported by the UE.
	BC
	No
	No
	No



Proposal 6: 
If UE wants to indicate preferred UL band in a band combination in case of different numerologies across two PUCCH groups, a new Rel-16 capability with ‘FS’ can be introduced while avoiding non-backward compatible issue.

	[5]
	In this section, we discuss the PUCCH group related UE feature group to address the limitation and restriction from Rel-15 feature group design. We will first discuss three aspects related to PUCCH group configuration and capability reporting, then propose some new FGs to resolve the limitation and restrictions and address the Working Assumption agreed in the last RAN1#102-e meeting. 
Current PUCCH group configuration 
Based on our understanding, below we summary the current PUCCH group configuration 

· In each PUCCH group, at most two different numerologies
· Maximum two PUCCH groups in NR
· For EN-DC, NGEN-DC, NE-DC: 
· At most one PUCCH group per frequency range 
· NR PUCCH group in FR2 uses the same numerology
· For NR-DC
· Maximum one PUCCH group per CG
· Only the same numerology is supported for the cell group with carriers only in FR2. 
· However, it is not clear whether gNB is allowed to configure both FR1 and FR2 in the same CG (PUCCH group)
· In Rel-15, it is not an issue since RAN4 only defines FR1+FR2 two band NR-DC BC 
· In Rel-16, RAN4 introduced FR1+FR1+FR2 three band NR-DC BC. PUCCH group (CG) configuration is not adequately discussed in RAN1
· For NR-CA
· No further restrictions 

In terms of the UE capability reporting related to PUCCH group, we have the following four FGs 

· FG6-7
· UE supports two PUCCH groups, but, UE only supports the same numerology across both PUCCH groups for all carriers for both data and control
· FG6-8
· UE supports two PUCCH groups, and, UE supports different numerologies between two PUCCH groups for both data and control
· FG6-9
· In the same PUCCH group, UE supports up to two different numerologies wherein NR PUCCH is sent on the carrier with smaller SCS for data/control channel 
· FG6-9a
· In the same PUCCH group, UE supports up to two different numerologies wherein NR PUCCH is sent on the carrier with larger SCS for data/control channel 

New deployment in Rel-16 NR
The followings are the new deployment we should consider for RAN1 PUCCH group design, both because of the new deployment introduced in RAN4, and, because of the actual commercial deployment interest 

· For NR-DC, in 38.101-3, RAN4 introduced the 3 band, FR1 + FR1 + FR2, NR-DC BC
· From RAN4 38.101-3, the CG configuration can be either (FR1 + FR1) + FR2, or (FR1) + (FR1 + FR2)
· Note: In Rel-15, only 2 band, FR1 + FR2, NR-DC BC is introduced in RAN4
· For NR-CA, in 38.101-3, RAN4 introduced the 3 and 4 band, FR1 + FR1 [+ FR1] + FR2, NR-CA BC
· Note: In Rel-15, only 2 band, FR1 + FR2, NR-CA BC is introduced in RAN4
· There is growing commercial interest for 3 band FR1 + FR1 + FR2 NR deployment, with 3 different numerologies. One example is
· LTE low FR1 FDD band with 15kHz SCS, for refarming or coexistence 
· NR mid-high FR1 TDD band with 30kHz SCS
· NR  FR2 TDD band with 120kHz SCS

All the above new deployment does not exist in Rel-15, and as results, are not adequately discussed and supported by the Rel-15 PUCCH group design, especially in terms of the UE capability reporting.
Issue with current PUCCH group
From the previous discussion, 3 band FR1 + FR1 + FR2 NR BC is newly introduced in Rel-16 in RAN4, and more importantly, it is attracting commercial deployment interest. In this subsection, we discuss the inadequacy of the current PUCCH group capability reporting in terms of supporting FR1 + FR1 + FR2 deployment 

· UE is not allowed to support 3 different numerologies in the same PUCCH group
· For FR1 + FR1 + FR2 NR-CA deployment, this forces UE and NW to use two PUCCH groups since, currently, UE can only support two different numerologies in the same PUCCH group
· Compared to supporting two PUCCH group, a single PUCCH group with 3 different numerologies may offer UE more implementation flexibility and better system performance as well
· UE cannot indicate the preferred PUCCH group configuration 
· Rel-15 UE capability reporting is unclear, our understanding is that, it allows both PUCCH groups configurations 
· (FR1 + FR1) + FR2
·  (FR1) + (FR1 + FR2)
· UE either has to support both or support neither based on the current capability reporting
· UE does not have full flexibility to indicate the location of PUCCH in the PUCCH group. Below are the details
· For (FR1 15kHz + FR1 30kHz), UE may want to support both PUCCH on 15kHz and on 30kHz, so UE can report to support both FG6-9 and FG6-9a
· For (FR1 15kHz + FR2 120kHz), UE may want to support PUCCH on 15kHz only, so UE has to support that it does not support FG6-9a
· The above two conflict each other

To resolve the above issues, we propose the following new PUCCH group related FGs in order to better support the emerging FR1 + FR1 + FR2 deployment

Proposed new FGs
We propose the following new FGs with some explanation of the purpose 

· FG22-6a, this is to indicate whether UE supports 3 different numerologies in the same PUCCH group and the restrictions on PUCCH configuration 
· FG22-6b, this is to indicate whether UE supports FR1 + (FR1 + FR2) PUCCH group configuration 
· FG22-6c, this is to indicate, for FR1 + (FR1 + FR2) PUCCH group configuration, whether PUCCH can be configured on FR2 on the secondary PUCCH group, or SCG. 

Proposal 3-1: Introduce the following FG and UE capability related to PUCCH group
· FG22-6a/6b/6c to address the missing PUCCH related UE capability 
· Replicate FG6-7, FG6-8, FG6-9 and FG6-9a to address the NBC issue

	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	22. NR Others
	22-6a
	[bookmark: _Hlk54374243]Support of three different numerologies in the same PUCCH group for EN-DC, NGEN-DC, NE-DC, NR-DC and NR-CA
	For EN-DC, NGEN-DC, NE-DC, NR-DC and NR-CA, support three different numerologies in the same PUCCH group

1) Which SCS can be configured to transmit NR PUCCH

	
	Yes
	N/A
	
	Per BC
	N/A
	N/A 
	N/A
	Candidate value for component 1, 3 bit bitmap {smallest SCS, second smallest SCS, largest SCS}

	Optional with capability signalling

Component 1: {smallest SCS, second smallest SCS, largest SCS}

	22. NR Others
	22-6b
	Support of more than one NR  PUCCH group per frequency range for both NR-DC and NR-CA
	For both NR-DC and NR-CA, UE supports more than one NR PUCCH group per frequency range
	
	Yes
	N/A
	
	Per BC
	N/A
	N/A 
	N/A
	
	Optional with capability signalling

	22. NR Others
	22-6c
	Support of NR PUCCH-SCell on FR2 in the NR PUCCH group with both FR1 and FR2 for NR-CA
	UE supports NR PUCCH-SCell being sent on the carrier in FR2 when NR PUCCH group is configured with carriers in both FR1 and FR2 for NR CA
	
	Yes
	N/A
	
	Per BC
	N/A
	N/A 
	N/A
	
	Optional with capability signalling




	[7]
	View
· For the WA, we are supportive to confirm the WA.
· Rel-15 capabilities do not cover NR-CA with three or four different SCSs within a PUCCH group.
· For NR-CA with three or four different SCSs and with two PUCCH groups where at least one PUCCH group has two SCSs, the assumed case is inter-FR CA where FR1 is configured with two bands with different SCSs (band-X and band-Y) and FR2 is configured with another SCS (band-Z).
· In this case, UE could support only two PUCCH groups opration where one PUCCH group is in FR1 (band-X and band-Y) and another is in FR2 (band-Z). In Rel-15, the UE would like to report diffNumerologyAcrossPUCCH-Group and (e.g.) diffNumerologyWithinPUCCH-GroupSmallerSCS as supported.
· However, this includes another PUCCH grouping where one PUCCH group is set with band-X and band-Z, and another PUCCH group is set with band-Y. Both two PUCCH cells will be configured in FR1. UE that does not support the second PUCCH grouping cannot report the two Rel-15 capabilities as supported.
· Therefore, NW side cannot configure inter-band CA for the UE by using the first PUCCH grouping, which would be easier than the second grouping.
· To avoid this situation, new capability would be beneficial.
· For the square brackets of [either bands or SCSs], we are supportive either since SCSs is better from perspective of smaller signaling bits while finer signaling would be beneficial e.g., from IODT perspective.
· For the conclusion, we are supportive to introduce the corresponding UE capabilies.
· Our assumed case is inter-FR CA where FR1 is configured with two bands with the same SCS (band-A and band-B) and FR2 is configured with another SCS (band-C).
· In this case, UE could support one PUCCH group operation for the three bands and two PUCCH groups opration where one PUCCH group is in FR1 (band-A and band-B) and another is in FR2 (band-C). In Rel-15, the UE would like to report diffNumerologyAcrossPUCCH-Group and (e.g.) diffNumerologyWithinPUCCH-GroupSmallerSCS as supported.
· However, this includes another PUCCH grouping where one PUCCH group is set with band-A and band-C, and another PUCCH group is set with band-B. Both two PUCCH cells will be configured in FR1. UE that does not support the last PUCCH grouping cannot report the two Rel-15 capabilities as supported.
· Therefore, NW side cannot configure inter-band CA for the UE by using the first or second PUCCH grouping, which would be easier than the last grouping.
· To avoid this situation, new capability would be beneficial.
· For the square bracket of [one or], we are not sure there is feasible case that should be considered. Separation between TDD-band/FDD-band, or Licensed-band/Unlicensed-band for PUCCH grouping was raised in the last meeting, but currently we feel the benefit over the additional bit cost is questionable. We are open to have further discussions for clarification of the necessity.
· For the square brackets of [either duplex mode, licensed/unlicensed, FR, bands or SCSs], according to the above feasible situation and another case of three bands in FR1, we are supportive at least either bands or SCSs since SCSs is better from perspective of smaller signaling bits while finer signaling would be beneficial e.g., from IODT perspective.

	[8]
	As seen from the working assumption, RAN1 has a common understanding that the new capability signalling for PUCCH-grouping are necessary to accommodate 3 or 4 numerologies for a NR-CA band combination as well as PUCCH-location information, in each PUCCH-group. The remaining issues for NR-CA with 3 or 4 numerologies are the square brackets; whether the capability signalling for PUCCH-grouping and PUCCH-location in a PUCCH-group are SCS-level or band-level. The conclusion should be highly dependent on whether the same capability is necessary also for 1 or 2 numerologies which is in the conclusion part. If yes, band-level grouping/location makes much more sense. Below, let us discuss some cases of NR-CA with 1 or 2 numerologies.

1. Inter-band NR-CA with 3 or more bands, where FR1 band(s) and FR2 band(s) are included
2. Inter-band NR-CA with 3 or more bands, where two numerologies are used across carriers

Example 1 illustrates a joint example for Case 1) and Case 2). Suppose a UE wants to support a NR-CA band combination that comprises two FR1 bands with SCS1 and one FR2 band with SCS2. 

[image: ]
Example 1: inter-band NR-CA with two FR1 bands + one FR2 band

In order to enable one PUCCH-group for FR1 band(s) and the other PUCCH-group for FR2 band(s), the UE has to report diffNumerologyAcrossPUCCH-Group = supported. If the UE also supports NR-CA with single PUCCH group with the PUCCH transmission on the carrier with smaller SCS for this NR-CA band combination, the UE has also to report diffNumerologyWithinPUCCH-GroupSmallerSCS = supported. By these two capability signalling, the UE is supposed to support following two configurations for NR-CA with two PUCCH groups.

· (Config 1) one PUCCH-group for the FR1 bands, the other PUCCH-group for the FR2 band;
· (Config 2) one PUCCH-group for a FR1 band and the FR2 band with PUCCH transmission on the FR1 band, the other PUCCH-group for the other FR1 band.

Config 1 can be realized in a similar manner as for Rel.15 NR-DC where MCG is fully in FR1 and SCG is fully in FR2, while Config 2 requires intra-FR inter-PUCCH-group parallel UCI feedback procedures and dynamic power-sharing for simultaneous PUCCH transmissions in the same FR. Clearly, Config 1 and Config 2 are for different scenarios/use-cases and hence should be decoupled in the UE capability signalling. Mandating support of both configurations for a UE that wants to support one of them is not desirable. As such, the need for PUCCH-grouping is not specifically for NR-CA with 3 or 4 numerologies – from the above argument, it is clear that the PUCCH-grouping is also necessary for NR-CA with 2 numerologies.

3. Inter-band NR-CA with 3 or more bands, where FDD band(s) and TDD band(s) are included
Suppose a NR-CA band combination comprises one FDD band and two TDD bands. Similar to the previous cases, following configurations are considered:

· (Config 3) one PUCCH-group is for the FDD bands, another PUCCH-group is for the TDD band;
· (Config 4) one PUCCH-group is for the FDD + TDD bands, another PUCCH-group is for the other FDD band.

[image: ]
Example 2: inter-band NR-CA with two FDD bands + one TDD band

In Rel.15/16, a capability signalling, spCellPlacement, has been supported. This is to address the concern for CA or DC including at least two of FR1-FDD cell, FR1-TDD cell, and FR2 cell, in a cell-group. However, this is not applicable to the PUCCH-SCell in the secondary PUCCH group (PUCCH-SCell is not the SpCell by definition). Therefore, changes are necessary to address NR-CA with two PUCCH groups. Instead of changing the existing UE capability spCellPlacement, just extending the working assumption from “NR-CA with 3 or 4 SCSs” to “NR-CA with any SCS” is more feasible solution. 

4. Inter-band NR-CA with 3 or more bands, where licensed band(s) and unlicensed band(s) are included
Rel.16 NR-U supports stand-alone NR-U and CA/DC for licensed carrier(s) + unlicensed carrier(s). Suppose a NR-CA band combination comprises two licensed bands and one unlicensed band. Similar to the previous cases, following configurations are considered:

· (Config 5) one PUCCH-group is for licensed bands, another PUCCH-group is for unlicensed band
· (Config 6) one PUCCH-group is for licensed + unlicensed bands, another PUCCH-group is for a licensed band.

[image: ]
Example 3: inter-band NR-CA with two licensed bands + one unlicensed band

The UE should be able to declare support of Config 5 without enabling Config 6 (or vice versa). In particular, Config 6 with PUCCH on unlicensed band for the CG containing licensed + unlicensed bands should be optional. However, this is impossible if no PUCCH-grouping capability (+ PUCCH-location) is supported. Same as the previous case 3), extending the working assumption from “NR-CA with 3 or 4 SCSs” to “NR-CA with any SCS” can resolve the issue.

From the overall discussion, it should be clear that appropriate PUCCH-grouping capability is necessary for NR-CA with two PUCCH-groups. Note that for Case 3) and Case 4), the same numerology can be used across the bands. Therefore, the need for PUCCH-grouping is not specifically for NR-CA with 2 or 3 or 4 numerologies – it is also necessary for NR-CA with the same numerology. Since there are various reasons and multiple numerologies is no longer the only reason, the capability should be band-level grouping. 

The next level question is whether to differentiate primary PUCCH group and secondary PUCCH group in the capability signalling. For example, whether to split the UE capability of Config 1 into the following. 

· (Config 1-1) Primary PUCCH group is for the FR1 bands, secondary PUCCH group is for the FR2 band;
· (Config 1-2) Primary PUCCH group is for the FR1 bands, secondary PUCCH group is for the FR2 band.

If there is no capability differentiation between primary PUCCH group and secondary PUCCH group, the UE is required to support Config 1-1 and Config 1-2. There is an existing per-UE capability pCell-FR2 – by this, the UE can declare support of Config 1-2 for all the supported NR-CA band combinations. However, it is not possible to indicate support of Config 1-2 for some of the NR-CA band combinations but not for others, which is undesirable. Therefore, differentiation between primary PUCCH-group and secondary PUCCH-group is necessary.

Based on the above discussion, we propose the following. Note that this proposal addresses remaining issues on both working assumption and conclusion for NR-CA with two PUCCH groups. 

Proposal 3:
· For NR-CA with three or more bands in a NR-CA band combination, new Rel-16 FGs are introduced to enable the following:
· UE indicates support of two PUCCH groups for the band combination, where the UE indicates:
· The DL band(s) to be mapped to primary PUCCH group and secondary PUCCH group; and
· The UL band(s) where the PUCCH transmission can be configured in each PUCCH group of each PUCCH-grouping configuration reported by the capability.

The remaining is the details of the first sub-bullet of the working assumption. For NR-CA with one PUCCH group, the capability can indicate with which SCS(s) the UE can transmit PUCCH for the given NR-CA band combination. One thing that is not clear from the text of the working assumption is whether the 3 or 4 SCSs can be enabled/supported in a cell-group of NR-DC. The working assumption does not intend to support 3 or 4 SCSs in a cell-group of NR-DC, as well as 3 or 4 SCSs in a PUCCH-group of NR-CA with two PUCCH groups.

Proposal 4:
· For a NR-CA band combination, a UE can indicate the support of {three} or {three or four} different SCSs when the UE is not configured with two PUCCH groups.
· The UE can also indicate with which SCS(s) the UE can transmit the PUCCH.
· Note: For NR-DC in Rel.16, three or four different SCSs in a cell-group is not supported.
· Note: For NR-CA with two PUCCH groups in Rel.16, three or four different SCSs in a PUCCH-group is not supported.
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		Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	22. NR Others
	22-5a
	Support of three different numerologies in the same PUCCH group for EN-DC, NGEN-DC, NE-DC, NR-DC and NR-CA
	For EN-DC, NGEN-DC, NE-DC, NR-DC and NR-CA, support three different numerologies in the same PUCCH group
1) Which NR carrier(s) can be configured to transmit NR PUCCH

2) Carrier type that can transmit NR PUCCH 
	
	Yes
	N/A
	
	Per BC
	N/A
	N/A 
	N/A
	Candidate values
1) {FR1 only, FR2 only, FR1 and FR2}
2) 3-bit bitmap {Lic FDD, lic TDD, unlic.}
	Optional with capability signalling


	22. NR Others
	22-5b
	Support of four different numerologies in the same PUCCH group for EN-DC, NGEN-DC, NE-DC, NR-DC and NR-CA
	For EN-DC, NGEN-DC, NE-DC, NR-DC and NR-CA, support four different numerologies in the same PUCCH group
1) Which NR carriers(s) can be configured to transmit NR PUCCH

2) Carrier type that can transmit NR PUCCH
	
	Yes
	N/A
	
	Per BC
	N/A
	N/A 
	N/A
	Candidate value for component 1) {FR1 only, FR2 only, FR1 and FR2}
2) 3-bit bitmap {Lic FDD, lic TDD, unlic.}
	Optional with capability signalling


	22. NR Others
	22-5c
	Two NR PUCCH group with different numerologies across NR carriers within at least one of the two PUCCH groups
	For EN-DC, NGEN-DC, NE-DC, NR-DC and NR-CA, support two NR PUCCH group with different numerologies across NR carriers within at least one of the two PUCCH groups
1) Which NR carrier(s) can be mapped to PUCCH group #1  
2) Carrier type that can transmit NR PUCCH group #1
3) Which NR carrier(s) can be mapped to PUCCH group #2
4) Carrier type that can transmit NR PUCCH group #2
	
	Yes
	N/A
	
	Per BC
	N/A
	N/A 
	N/A
	Candidate values
1) {FR1 only, FR2 only, FR1 and FR2}
2) 3-bit bitmap {Lic FDD, lic TDD, unlic.}
3) {FR1 only, FR2 only, FR1 and FR2}
4) 3-bit bitmap {Lic FDD, lic TDD, unlic.}
	Optional with capability signalling







Based on the above contributions, it is agreed to discuss following point in the email discussion.
Discussion point #1
· Whether/how to define new FGs for NR-CA based on working assumption and conclusion made at RAN1#102-e


2.1	Proposal and discussion
Based on contributions, following is the summary of companies’ views.
· On WA for NR-CA with three or four different SCSs in a band combination
· For single PUCCH group case
· Define a new FG for support of three different numerologies in the same PUCCH group for EN-DC, NGEN-DC, NE-DC, NR-DC and NR-CA: Apple, Nokia, NSB
· Define a new FG for support of three different numerologies for EN-DC, NGEN-DC, NE-DC and NR-CA where UE is not configured with two PUCCH groups: QCM
· Define a new FG for support of three or four different numerologies for EN-DC, NGEN-DC, NE-DC and NR-CA where UE is not configured with two PUCCH groups: QCM
· Define a new FG for support of four different numerologies in the same PUCCH group for EN-DC, NGEN-DC, NE-DC, NR-DC and NR-CA: Nokia, NSB
· UE can also indicate with which SCS(s) the UE can transmit the PUCCH: Apple, QCM, Nokia, NSB
· UE can also indicate with which carrier type (licensed FDD, licensed TDD, unlicensed) UE can transmit the PUCCH: Nokia, NSB
· For two PUCCH group case
· For NR-CA with two PUCCH groups in Rel.16, three or four different SCSs in a PUCCH-group is not supported: QCM
· Define a new FG for support of more than one NR PUCCH group per frequency range for both NR-DC and NR-CA: Apple
· Define a new FG for support of NR PUCCH-SCell on FR2 in the NR PUCCH group with both FR1 and FR2 for NR-CA: Apple
· Define a new FG for support of Two NR PUCCH group with different numerologies across NR carriers within at least one of the two PUCCH groups: Nokia, NSB, (DCM), Intel
· [bookmark: _Hlk54375990]Supported PUCCH grouping based on FR for each PUCCH group: Nokia, NSB
· Supported PUCCH carrier based on carrier type for each PUCCH group: Nokia, NSB
· Per FS: Intel
· Define a new FG for support of Two NR PUCCH group: QCM, (DCM)
· Supported PUCCH grouping based on band for each PUCCH group: QCM
· Supported PUCCH carrier based on band for each PUCCH group: QCM
· On conclusion for NR-CA with three or more bands even with [one or] two different SCSs in a band combination
· Define a new FG for support of more than one NR PUCCH group per frequency range for both NR-DC and NR-CA: Apple
· Define a new FG for support of NR PUCCH-SCell on FR2 in the NR PUCCH group with both FR1 and FR2 for NR-CA: Apple
· Define a new FG for support of Two NR PUCCH group with different numerologies across NR carriers within at least one of the two PUCCH groups: Nokia, NSB, (DCM), Intel
· Supported PUCCH grouping based on FR for each PUCCH group: Nokia, NSB
· Supported PUCCH carrier based on carrier type for each PUCCH group: Nokia, NSB
· Per FS: Intel
· Define a new FG for support of Two NR PUCCH group: QCM, (DCM)
· Supported PUCCH grouping based on band for each PUCCH group: QCM
· Supported PUCCH carrier based on band for each PUCCH group: QCM


FL proposal 1:
· Define a new FG for support of up to three different numerologies for EN-DC, NGEN-DC, NE-DC and NR-CA where UE is not configured with two PUCCH groups
	22. NR Others
	22-x
	Support of up to three different numerologies for EN-DC, NGEN-DC, NE-DC and NR-CA where UE is not configured with two PUCCH groups
	Support of up to three different numerologies for EN-DC, NGEN-DC, NE-DC and NR-CA where UE is not configured with two PUCCH groups 
1) Which NR [carrier(s) or SCS(s)] can be configured to transmit NR PUCCH

2) Carrier type that can transmit NR PUCCH 
	
	Yes
	N/A
	
	Per BC
	N/A
	N/A 
	N/A
	Candidate values
1) [2-bit bitmap {FR1, FR2} or 3-bit bitmap {smallest SCS, second smallest SCS, largest SCS}]
2) 3-bit bitmap {Lic FDD, lic TDD, unlic.}
	Optional with capability signalling




· Define a new FG for support of up to four different numerologies for EN-DC, NGEN-DC, NE-DC and NR-CA where UE is not configured with two PUCCH groups
	22. NR Others
	22-x
	Support of up to four different numerologies for EN-DC, NGEN-DC, NE-DC and NR-CA where UE is not configured with two PUCCH groups
	Support of up to four different numerologies for EN-DC, NGEN-DC, NE-DC and NR-CA where UE is not configured with two PUCCH groups 
1) Which NR [carrier(s) or SCS(s)] can be configured to transmit NR PUCCH

2) Carrier type that can transmit NR PUCCH 
	
	Yes
	N/A
	
	Per BC
	N/A
	N/A 
	N/A
	Candidate values
1) [2-bit bitmap {FR1, FR2} or 4-bit bitmap {smallest SCS, second smallest SCS, second largest SCS, largest SCS}]
2) 3-bit bitmap {Lic FDD, lic TDD, unlic.}
	Optional with capability signalling




Companies are encouraged to check above FL proposal and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposal: 
	Company
	Comment

	Apple
	Supportive

	NTT DOCOMO
	Support at least component 1. For component 2, we are not sure 3 bits are necessary per BC. Per UE might be OK.

	Nokia, NSB
	Support the FL proposal

	Ericsson
	We propose to clarify the FL proposal as below. 
· Define a new FG for support of up to three different numerologies for EN-DC, NGEN-DC, NE-DC and NR-CA where UE is not configured with two PUCCH groups
	22. NR Others
	22-x
	Support of up to three different numerologies in the same NR PUCCH group for EN-DC, NGEN-DC, NE-DC and NR-CA where UE is not configured with two NR PUCCH groups
	Support of up to three different numerologies in the same NR PUCCH group for EN-DC, NGEN-DC, NE-DC and NR-CA where UE is not configured with two NR PUCCH groups 
1) Which NR [carrier(s) or SCS(s)] can be configured to transmit NR PUCCH

2) Carrier type that can transmit NR PUCCH 
	
	Yes
	N/A
	
	Per BC
	N/A
	N/A 
	N/A
	Candidate values
1) [2-bit bitmap {FR1, FR2} or 3-bit bitmap {smallest SCS, second smallest SCS, largest SCS}]
2) 3-bit bitmap {Lic FDD, lic TDD, unlic.}
	Optional with capability signalling




· Define a new FG for support of up to four different numerologies for EN-DC, NGEN-DC, NE-DC and NR-CA where UE is not configured with two PUCCH groups
	22. NR Others
	22-x
	Support of up to four different numerologies in the same NR PUCCH group for EN-DC, NGEN-DC, NE-DC and NR-CA where UE is not configured with two NR PUCCH groups
	Support of up to four different numerologies in the same NR PUCCH group for EN-DC, NGEN-DC, NE-DC and NR-CA where UE is not configured with two NR PUCCH groups 
1) Which NR [carrier(s) or SCS(s)] can be configured to transmit NR PUCCH

2) Carrier type that can transmit NR PUCCH 
	
	Yes
	N/A
	
	Per BC
	N/A
	N/A 
	N/A
	Candidate values
1) [2-bit bitmap {FR1, FR2} or 4-bit bitmap {smallest SCS, second smallest SCS, second largest SCS, largest SCS}]
2) 3-bit bitmap {Lic FDD, lic TDD, unlic.}
	Optional with capability signalling





	Qualcomm
	The working assumption and the conclusion made in the last RAN1 meeting are for NR-CA with single PUCCH group, not for DC. We suggest to make them FGs for NR-CA with single PUCCH group. 
It seems the PUCCH location indication in the proposal is 2 dimentional (FR/SCS & type). However, instead of this, reporting one or multiple UL band(s) where PUCCH transmission can be placed for the band combination is simpler. This requires e.g., bit-map of 5 bits if the band combination has 5 UL band entries.

	Moderator
	Thanks for feedbacks.
Based on feedbacks, updated FL proposal is provided.



Updated FL proposal 1:
· Define a new FG for support of up to three different numerologies for EN-DC, NGEN-DC, NE-DC and NR-CA where UE is not configured with two PUCCH groups
	22. NR Others
	22-x
	Support of up to three different numerologies in the same NR PUCCH group for [EN-DC, NGEN-DC, NE-DC and ]NR-CA where UE is not configured with two NR PUCCH groups
	Support of up to three different numerologies in the same NR PUCCH group for NR-CA where UE is not configured with two NR PUCCH groups 

1) Which NR [carrier(s) or SCS(s)] can be configured to transmit NR PUCCH

2) [Carrier type(s) or band(s)] that can transmit NR PUCCH 
	
	Yes
	N/A
	
	Per BC

[FFS: Per UE for component 2]
	N/A
	N/A 
	N/A
	Candidate values
1) [2-bit bitmap {FR1, FR2} or 3-bit bitmap {smallest SCS, second smallest SCS, largest SCS}]
2) [3-bit bitmap {Lic FDD, lic TDD, unlic.} or bitmap with number of UL bands in the band combination]
	Optional with capability signalling




· Define a new FG for support of up to four different numerologies for EN-DC, NGEN-DC, NE-DC and NR-CA where UE is not configured with two PUCCH groups
	22. NR Others
	22-x
	Support of up to four different numerologies in the same NR PUCCH group for [EN-DC, NGEN-DC, NE-DC and ]NR-CA where UE is not configured with two NR PUCCH groups
	Support of up to four different numerologies in the same NR PUCCH group for NR-CA where UE is not configured with two NR PUCCH groups 

1) Which NR [carrier(s) or SCS(s)] can be configured to transmit NR PUCCH

2) [Carrier type(s) or band(s)] that can transmit NR PUCCH 
	
	Yes
	N/A
	
	Per BC

[FFS: Per UE for component 2]
	N/A
	N/A 
	N/A
	Candidate values
1) [2-bit bitmap {FR1, FR2} or 4-bit bitmap {smallest SCS, second smallest SCS, second largest SCS, largest SCS}]
2) [3-bit bitmap {Lic FDD, lic TDD, unlic.} or bitmap with number of UL bands in the band combination]
	Optional with capability signalling




Companies are encouraged to check above FL proposal and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposal: 
	Company
	Comment

	Huawei, HiSi02
	5. [EN-DC, NGEN-DC, NE-DC and ] seems to be missing in the component description
6. Although it is understood that licensed/unlicensed differentiation will be further addressed. The newly introtroduced FGs are not expected to include the term ‘licensed FDD’ etc. This may confuse RAN2 that there would be new terminology introduced in TS 38.306. Therefore, in the proposal, we can remove ‘Lic’ or ‘Unlic’ and add a note that the above is supposed to applicable to licensed bands only at this moment. This is same effect as current porposal but simpler and consistent with previous/exisiting capability design.
7. A similar comment, in the final agreed FGs, ‘carrier type’ should be avoided, or clarified that it is for discussion purpose and RAN1 has no impliciation to introduce such terminology in spec. “carrier” itself seems sufficient and a carrier can be FDD, TDD, FRx and so on.

	Qualcomm
	As we commented earlier, we prefer to delete “[EN-DC, NGEN-DC, NE-DC, and]”. The working assumption made at the last meeting is for NR-CA without two PUCCH-groups.

	
	



Based on the discussion in GTW session, following agreements were made.

Agreements:
· Define a new FG for support of up to three different numerologies for NR part of [EN-DC, NGEN-DC, NE-DC and ]NR-CA where UE is not configured with two NR PUCCH groups
	22. NR Others
	22-x
	Support of up to three different numerologies in the same NR PUCCH group for NR part of [EN-DC, NGEN-DC, NE-DC and ]NR-CA where UE is not configured with two NR PUCCH groups
	Support of up to three different numerologies in the same NR PUCCH group for NR-CA where UE is not configured with two NR PUCCH groups 

1) Which NR [carrier(s) or SCS(s)] can be configured to transmit NR PUCCH

2) [Carrier type(s) or band(s)] that can transmit NR PUCCH 
	
	Yes
	N/A
	
	Per BC

[FFS: Per UE for component 2]
	N/A
	N/A 
	N/A
	Candidate values
1) [2-bit bitmap {FR1, FR2} or 3-bit bitmap {smallest SCS, second smallest SCS, largest SCS}]
2) [3-bit bitmap {Lic FDD, lic TDD, unlic.} or bitmap with number of UL bands in the band combination]
	Optional with capability signalling




· Define a new FG for support of up to four different numerologies for NR part of [EN-DC, NGEN-DC, NE-DC and ]NR-CA where UE is not configured with two NR PUCCH groups
	22. NR Others
	22-x
	Support of up to four different numerologies in the same NR PUCCH group for NR part of [EN-DC, NGEN-DC, NE-DC and ]NR-CA where UE is not configured with two NR PUCCH groups
	Support of up to four different numerologies in the same NR PUCCH group for NR-CA where UE is not configured with two NR PUCCH groups 

1) Which NR [carrier(s) or SCS(s)] can be configured to transmit NR PUCCH

2) [Carrier type(s) or band(s)] that can transmit NR PUCCH 
	
	Yes
	N/A
	
	Per BC

[FFS: Per UE for component 2]
	N/A
	N/A 
	N/A
	Candidate values
1) [2-bit bitmap {FR1, FR2} or 4-bit bitmap {smallest SCS, second smallest SCS, second largest SCS, largest SCS}]
2) [3-bit bitmap {Lic FDD, lic TDD, unlic.} or bitmap with number of UL bands in the band combination]
	Optional with capability signalling




Updated FL proposal 1:
· Discuss further on following points
· Whether or not EN-DC, NGEN-DC and NE-DC are also covered by the FGs
· How to indicate possible PUCCH carrier e.g., by carrier type and/or SCS and/or band
· Reporting type of the above possible PUCCH carrier indication (e.g., whether Per UE for some part of indication or Per BC for whole indication)


Companies are encouraged to check above FL proposal and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposal: 
	Company
	Comment

	
	

	
	

	
	



Based on the discussion in the GTW session, above agreements are updated as below.

Agreements:
· Define a new FG for support of up to three different numerologies for NR part of [EN-DC, NGEN-DC, NE-DC and ]NR-CA where UE is not configured with two NR PUCCH groups
	22. NR Others
	22-x
	Support of up to three different numerologies in the same NR PUCCH group for NR part of [EN-DC, NGEN-DC, NE-DC and ]NR-CA where UE is not configured with two NR PUCCH groups
	Support of up to three different numerologies in the same NR PUCCH group for NR-CA where UE is not configured with two NR PUCCH groups 

1) Which NR [carrier(s) or SCS(s)] can be configured to transmit NR PUCCH

2) [Carrier type(s) or band(s)] that can transmit NR PUCCH 
	
	Yes
	N/A
	
	Per BC

[FFS: Per UE for component 2]
	N/A
	N/A 
	N/A
	Candidate values
1) One or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} that can be configured with the PUCCH transmission[2-bit bitmap {FR1, FR2} or 3-bit bitmap {smallest SCS, second smallest SCS, largest SCS}]
2) [3-bit bitmap {Lic FDD, lic TDD, unlic.} or bitmap with number of UL bands in the band combination]
	Optional with capability signalling




· Define a new FG for support of up to four different numerologies for NR part of [EN-DC, NGEN-DC, NE-DC and ]NR-CA where UE is not configured with two NR PUCCH groups
	22. NR Others
	22-x
	Support of up to four different numerologies in the same NR PUCCH group for NR part of [EN-DC, NGEN-DC, NE-DC and ]NR-CA where UE is not configured with two NR PUCCH groups
	Support of up to four different numerologies in the same NR PUCCH group for NR-CA where UE is not configured with two NR PUCCH groups 

1) Which NR [carrier(s) or SCS(s)] can be configured to transmit NR PUCCH

2) [Carrier type(s) or band(s)] that can transmit NR PUCCH 
	
	Yes
	N/A
	
	Per BC

[FFS: Per UE for component 2]
	N/A
	N/A 
	N/A
	Candidate values
1) One or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} that can be configured with the PUCCH transmission[2-bit bitmap {FR1, FR2} or 4-bit bitmap {smallest SCS, second smallest SCS, second largest SCS, largest SCS}]
2) [3-bit bitmap {Lic FDD, lic TDD, unlic.} or bitmap with number of UL bands in the band combination]
	Optional with capability signalling



· Note: These capabilities are indicated independently for each BC of EN-DC, NGEN-DC, NE-DC and NR-CA





FL proposal 2:
[bookmark: _Hlk54726516][bookmark: _Hlk54736187]Alt.1
· Define a new “per-BC” FG for support of two PUCCH groups for NR-CA with 3 or more bands [with different numerologies across NR carriers [within at least one of the two PUCCH groups]]
· UE can also report supported PUCCH grouping based on [band] for each PUCCH group
· We can reuse LTE DC cell grouping design
· UE can also report supported PUCCH carrier based on [band] for each PUCCH group

Alt.2
· Define a new “per UE” FG for support of two PUCCH groups for NR-CA with 3 or more bands [with different numerologies across NR carriers [within at least one of the two PUCCH groups]]
· UE can also report supported PUCCH grouping based on [carrier type]
· Carrier types are {FR1 licensed TDD, [FR1 unlicensed TDD], FR1 licensed FDD, FR2} indicated by bitmap (e.g., indicating 1 is for primary PUCCH group and 0 is for secondary PUCCH group), and multiple groupings can be reported
· UE can also report supported PUCCH carrier based on [carrier type]
· Carrier types are {FR1 licensed TDD, [FR1 unlicensed TDD], FR1 licensed FDD, FR2}

Alt.3
· Define a new FG for support of two PUCCH groups with different numerologies across NR carriers within at least one of the two PUCCH groups as per FS reporting

Alt.4
· Define following new FGs for specific cases
· Support of more than one NR PUCCH group per frequency range for both NR-DC and NR-CA
· Support of NR PUCCH-SCell on FR2 in the NR PUCCH group with both FR1 and FR2 for NR-CA


Companies are encouraged to check above FL proposal and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposal Alt.1: 
	Cannot accept the proposal Alt.2: 
	Cannot accept the proposal Alt.3: 
	Cannot accept the proposal Alt.4: 
	Company
	Comment

	Apple
	Support Alt.1, Alt.4
Alt 2 can be further discussed
Do not support Alt.3, not sure if it can address the intial concern 

	NTT DOCOMO
	Support Alt 1, Alt 2
Alt 3 would not solve the raised problem. Alt 4 can be further discussed.

	Nokia, NSB
	Alt. 2. Similarly to DOCOMO, we don’t see how Alt. 3 would resolve the problem at hand.

	Ericsson
	We are OK with Alt 2. 
Alt 3 is not clear to us – is it similar to Alt 2 but with PUCCH carrier based on per band for each PUCCH group?
Alt 1 seems to have most duplication with Rel15 FGs

	Qualcomm
	We support Alt.1. Our understanding of Alt.1 is as follows, which is aligned with the working assumption and conclusion achieved in the last RAN1 meeting.
· Whether to support two PUCCH groups is reported per BC
· For the BC, the UE reports one or multiple of {primary PUCCH group config, secondary PUCCH group config}
· The primary PUCCH group config comprises one or multiple DL band(s) and one or multiple UL band(s) where the PUCCH transmission can be configured
· The secondary PUCCH group config comprises one or multiple DL band(s) and one or multiple UL band(s) where the PUCCH transmission can be configured
· Example: For a BC with {band A, band B, band C, band D, band E}, the UE may report support of two PUCCH groups with the following PUCCH-grouping configurations. 
· (1) primary PUCCH group = {A + B + C with PUCCH on A or B}, secondary PUCCH group {D + E with PUCCH on D}
· (2) primary PUCCH group = {A + B with PUCCH on A or B}, secondary PUCCH group {C + D + E with PUCCH on D}
· (3) primary PUCCH group = {A with PUCCH on A}, secondary PUCCH group {B + C + D + E with PUCCH on B or D}

Alt.2 is similar to Alt.1, in a sense that the FGs will address PUCCH-grouping and PUCCH-location in each group. However, some clarifications are necessary why PUCCH-grouping is FR level wihle PUCCH location is FDD/TDD/unlicensed type. We would also like to sugest following.
· The main bullet should be “for support of two PUCCH groups with three or more bands in the band combination”. Using the condition “different numerologies across NR carriers within at least one of two PUCCH groups” may cause uncertainty/ambiguity for the other features/capabilities, e.g., BWP switching with different numerologies.
· Differentiation between primary PUCCH group and secondary PUCCH group is necessary.

Alt.3 enables UE to report PUCCH locations for a band combination. However, this does not address PUCCH-grouping issue.

Alt.4 tries to address some FR1-FR2 CA or DC configurations. However, the IODT concerns on FDD/TDD, licensed/unlicensed, multiple SCSs within a FR, cannot be addressed.

	Moderator
	Thank you very much for the discussion in GTW session.
We could make following tentative agreements.

· Further discussion is based on Alt.1 and Alt.2 in FL proposal 2.
· The reporting type of new FG is Per BC
· FFS: For condition for reporting the new FG: just {3 or more bands} or {different numerologies across carriers} or {different numerologies across carriers within a PUCCH group}
· {3 or more bands}: QCM, Apple, Samsung, DCM
· {different numerologies across carriers within a PUCCH group}: Nokia, Ericsson, Huawei
· For reporting granularity for PUCCH grouping and PUCCH location
· [bookmark: _Hlk54736261]FR1/FR2 differentiation is necessary (band based or carrier type based with FR1/FR2) for both PUCCH grouping and location
· FDD/TDD differentiation is necessary (band based or carrier type based with FDD/TDD) for both PUCCH grouping and location 
· SCS differentiation is not necessary
· FFS: Licensed/unlicensed differentiation
· [bookmark: _Hlk54736340]FFS: Potential NBC issue (whether or not to have all the combinations of Rel-16 ver of 6-8/9/9a)

The moderator would like to ask further discussion on following points in addition to above FFS points.
· Whether we should design capability details or we should ask RAN2 to design (e.g., to recommend same/similar design with cell grouping and PSCell location capabilities)
· Whether reporting granularity for PUCCH grouping and PUCCH location should be band based (Alt.1) or carrier type based (Alt.2)


	Intel
	On the questions by moderator:
The moderator would like to ask further discussion on following points in addition to above FFS points.
· Whether we should design capability details or we should ask RAN2 to design (e.g., to recommend same/similar design with cell grouping and PSCell location capabilities)
>> We think RAN1 just agrees principles and the signalling details are up to RAN2 as not all RAN1 people understand how the signalling works out.
· Whether reporting granularity for PUCCH grouping and PUCCH location should be band based (Alt.1) or carrier type based (Alt.2)
>> We prefer band based approach (Alt 1). We think band based approach can address license/unlicense, FDD/TDD and FR1/FR2 differentiations. Moreover, it is not clear to us how to group DL CCs to a PUCCH group for FDD/TDD CA case. Thus, we prefer band based approach.




	Qualcomm2
	We agree with Intel on both of their comments.

Let us provide our views on the remaining issues.
On FFS: For condition for reporting the new FG: just {3 or more bands} or {different numerologies across carriers} or {different numerologies across carriers within a PUCCH group}
· We believe we already narrowed down to {3 or more bands} and {different numerologies across carriers within a PUCCH group} in the Day1 session.
· The issue of {different numerologies across carriers within a PUCCH group} is that the UE is still required to support any PUCCH-grouping configurations without different numerologies within a PUCCH group even if the NR-CA band combination consists of some of {FR1-FDD, FR1-TDD, FR1-unlicensed, and FR2}. Differentiation among TDD/FDD/unlicensed/FR2 should be allowed even for NR-CA without different numerologies across carriers within a PUCCH group. 

On FFS: Licensed/unlicensed differentiation:
· Alt.1 automatically resolve the FFS. For Alt.2, if RAN1 does not design the signalling details, perhaps we can put this as one of the types in the agreement. Either RAN1 or RAN2 can clean-up once we see the outcome of the parallel discussions.

On Primary PUCCH-group secondary PUCCH-group differentiation:
· We think the differentiation is necessary. Currently we only have a per-UE capability pCell-FR2 that indicates whether the UE supports PCell opration on FR2. However, if we do not differentiate primary PUCCH-group and secondary PUCCH-group, if the UE wants to indicate support of PCell on FR2 via pCell-FR2 for a certain reason (e.g., FR2 stand-alone operation), the UE shall be able to flip primary PUCCH-group and secondary PUCCH-group for all the PUCCH-grouping configurations of all the NR-CA band combinations – otherwise the UE shall give-up PCell operation on FR2 or NR-CA with two PUCCH-groups. This is unfortunate.

FFS: Potential NBC issue (whether or not to have all the combinations of Rel-16 ver of 6-8/9/9a)
· This is a common FFS for Alt.1 and Alt.2. The intention here is to support Rel.16 ver of FG6-8/9/9a so that the UE can also indicate supported SCS configurations. This is beneficial from a UE point of view and we are open to discuss further.

With the above views on the remaining issues, our understanding of Alt.1 and Alt.2 should be as follows. Underlined parts are the differences between Alt.1 and Alt.2.
Alt.1:
· Whether to support two PUCCH groups is reported per BC for NR-CA with 3 or more bands
· For the BC, the UE reports one or multiple of supported configuration(s) of {primary PUCCH group config, secondary PUCCH group config} where for each supported configuration,
· the “primary PUCCH group config” includes following information:
· DL band(s) mapped to the primary PUCCH group
· UL band(s) that can be configured with the PUCCH transmission in the primary PUCCH group
· the “secondary PUCCH group config” includes following information:
· DL band(s) mapped to the secondary PUCCH group
· UL band(s) that can be configured with the PUCCH transmission in the secondary PUCCH group
· Note: for each {primary PUCCH group config, secondary PUCCH group config}, each band is mapped to either the primary PUCCH group config or the secondary PUCCH group config
Alt.2:
· Whether to support two PUCCH groups is reported per BC for NR-CA with 3 or more bands
· For the BC, the UE reports one or multiple of supported configuration(s) of {primary PUCCH group config, secondary PUCCH group config} where for each supported configuration,
· the “primary PUCCH group config” includes following information:
· One or multiple from {FR1 licensed TDD, [FR1 unlicensed TDD], FR1 licensed FDD, FR2} mapped to the primary PUCCH group
· One or multiple from {FR1 licensed TDD, [FR1 unlicensed TDD], FR1 licensed FDD, FR2} that can be configured with the PUCCH transmission in the primary PUCCH group
· the “secondary PUCCH group config” includes following information:
· One or multiple from {FR1 licensed TDD, [FR1 unlicensed TDD], FR1 licensed FDD, FR2} mapped to the secondary PUCCH group
· One or multiple from {FR1 licensed TDD, [FR1 unlicensed TDD], FR1 licensed FDD, FR2} that can be configured with the PUCCH transmission in the secondary PUCCH group
· Note: for each {primary PUCCH group config, secondary PUCCH group config}, each of {FR1 licensed TDD, [FR1 unlicensed TDD], FR1 licensed FDD, FR2} is mapped to either the primary PUCCH group config or the secondary PUCCH group config.

We would also like to note that the existing capabilities can be used for NR-CA with 2 bands:
· For NR-CA with 2 bands with two PUCCH-groups: 
· twoPUCCH-Group for NR-CA with the same numerology between the bands
· differentNumerologyAcrossPUCCHGoups for NR-CA with different numerologies between the bands



	Huawei, HiSilicon
	We agree with Intel’ view regarding the FL questions.

	Moderator
	Thanks for the discussion in GTW session.
On FFS: For condition for reporting the new FG: just {3 or more bands} or {different numerologies across carriers} or {different numerologies across carriers within a PUCCH group}
· “3 or more bands that includes at least two different carrier types” is proposed in the session. Please consider this possibility for the progress.

On FFS: Licensed/unlicensed differentiation:
· Please provide views on the necessity of licensed/unlicensed differentiation for reporting granularity of PUCCH grouping and PUCCH location

On Primary PUCCH-group secondary PUCCH-group differentiation:
· We think the differentiation is necessary. Currently we only have a per-UE capability pCell-FR2 that indicates whether the UE supports PCell opration on FR2. However, if we do not differentiate primary PUCCH-group and secondary PUCCH-group, if the UE wants to indicate support of PCell on FR2 via pCell-FR2 for a certain reason (e.g., FR2 stand-alone operation), the UE shall be able to flip primary PUCCH-group and secondary PUCCH-group for all the PUCCH-grouping configurations of all the NR-CA band combinations – otherwise the UE shall give-up PCell operation on FR2 or NR-CA with two PUCCH-groups. This is unfortunate.

On FFS: Potential NBC issue (whether or not to have all the combinations of Rel-16 ver of 6-8/9/9a) and SCS differentiation
· For one of the concerned scenarios where 3 bands (FR1 15kHz, FR1 30kHz, FR2), Rel-16 UE supporting two PUCCH groups with {FR1+FR1, FR2} would need to report not only new PUCCH grouping/location capability but also 6-8 (different numerologies across PUCCH groups) and 6-9 or 6-9a (different numerologies within PUCCH group and PUCCH on smaller or larger SCS carrier). Then, Rel-15 NW understands only 6-8 and 6-9 or 6-9a (does not understand new PUCCH grouping/location capability) so that potential NBC issue occurs.
· Please provide your views on necessity of SCS differentiation and/or Rel-16 version of 6-8/9/9a to avoid above potential NBC issue.


	Qualcomm3
	
On FFS: For condition for reporting the new FG: just {3 or more bands} or {different numerologies across carriers} or {different numerologies across carriers within a PUCCH group}
· As we have discussed in the call, we can try to find the middle ground as the compromised way. That is “with 3 or more bands with at least two from {FR1 licensed TDD, [FR1 unlicensed TDD], FR1 licensed FDD, FR2}”. See updated Alt.1 and Alt.2 in our understanding below.

On FFS: Licensed/unlicensed differentiation:
· Alt.1 automatically resolve the FFS. For Alt.2, if RAN1 does not design the signalling details, perhaps we can put this as one of the types in the agreement. Either RAN1 or RAN2 can clean-up once we see the outcome of the parallel discussions.

On Primary PUCCH-group secondary PUCCH-group differentiation:
· Please also provide views on the necessity of primary/secondary PUCCH group differentiation for reporting granularity of PUCCH grouping and PUCCH location

On FFS: Potential NBC issue (whether or not to have all the combinations of Rel-16 ver of 6-8/9/9a) and SCS differentiation
· This is a common FFS for Alt.1 and Alt.2. The intention here is to support Rel.16 ver of FG6-8/9/9a so that the UE can also indicate supported SCS configurations. This is beneficial from a UE point of view and we are open to discuss further.

[bookmark: _Hlk54905361]Alt.1: QCM, Apple, LGE, vivo, HW
· Whether to support two PUCCH groups is reported per BC for NR-CA with 3 or more bands with at least two from {FR1 licensed TDD, [FR1 unlicensed TDD], FR1 licensed FDD, FR2}
· For the BC, the UE reports one or multiple of supported configuration(s) of {primary PUCCH group config, secondary PUCCH group config} where for each supported configuration,
· the “primary PUCCH group config” includes following information:
· One or multiple Band(s) mapped to the primary PUCCH group
· One or multiple Band(s) that can be configured with the PUCCH transmission in the primary PUCCH group
· the “secondary PUCCH group config” includes following information:
· One or multiple Band(s) mapped to the secondary PUCCH group
· One or multiple Band(s) that can be configured with the PUCCH transmission in the secondary PUCCH group
· Note: for each {primary PUCCH group config, secondary PUCCH group config}, each band is mapped to either the primary PUCCH group config or the secondary PUCCH group config

Alt.2: Intel, Ericsson, DCM, Nokia
· Whether to support two PUCCH groups is reported per BC for NR-CA with 3 or more bands with at least two from {FR1 licensed TDD, [FR1 unlicensed TDD], FR1 licensed FDD, FR2}
· For the BC, the UE reports one or multiple of supported configuration(s) of {primary PUCCH group config, secondary PUCCH group config} where for each supported configuration,
· the “primary PUCCH group config” includes following information:
· One or multiple from {FR1 licensed TDD, [FR1 unlicensed TDD], FR1 licensed FDD, FR2} mapped to the primary PUCCH group
· One or multiple from {FR1 licensed TDD, [FR1 unlicensed TDD], FR1 licensed FDD, FR2} that can be configured with the PUCCH transmission in the primary PUCCH group
· the “secondary PUCCH group config” includes following information:
· One or multiple from {FR1 licensed TDD, [FR1 unlicensed TDD], FR1 licensed FDD, FR2} mapped to the secondary PUCCH group
· One or multiple from {FR1 licensed TDD, [FR1 unlicensed TDD], FR1 licensed FDD, FR2} that can be configured with the PUCCH transmission in the secondary PUCCH group
· Note: for each {primary PUCCH group config, secondary PUCCH group config}, each of {FR1 licensed TDD, [FR1 unlicensed TDD], FR1 licensed FDD, FR2} is mapped to either or both of the primary PUCCH group config orand the secondary PUCCH group config.

· FFS: further clarification is necessary for SDL/SUL

Note: For both Alt.1 and Alt.2:
· For NR-CA with 2 bands with one or two from {FR1 licensed TDD, [FR1 unlicensed TDD], FR1 licensed FDD, FR2}, or with 3 or more bands with one of {FR1 licensed TDD, [FR1 unlicensed TDD], FR1 licensed FDD, FR2}: 
· The Rel.15 capabilities are used.




	Qualcomm4
	(v16 updates)
· Alt.2 said “Note: for each {primary PUCCH group config, secondary PUCCH group config}, each of {FR1 licensed TDD, [FR1 unlicensed TDD], FR1 licensed FDD, FR2} is mapped to either the primary PUCCH group config or the secondary PUCCH group config
· However, this means that one type cannot belong to both CGs, even if there are multiple bands for the type.
· E.g., suppose a NR-DC band combination consists of 3 bands, FR1-FDD-a, FR1-FDD-b, and FR2. With the above description, MCG {FR1-FDD-a} + SCG {FR1-FDD-b, FR2} was not possible.
· In order to allow such configuration, the note is updated (changes are highlighted in blue).
· Note: for each {primary PUCCH group config, secondary PUCCH group config}, each of {FR1 licensed TDD, [FR1 unlicensed TDD], FR1 licensed FDD, FR2} is mapped to either or both of the primary PUCCH group config orand the secondary PUCCH group config
The change has been reflected in the Alt.2 description in our reply “Qualcomm3”.

	Nokia, NSB
	On FFS: For condition for reporting the new FG: “3 or more bands that includes at least two different carrier types”
· This was as proposed in the session and we think it is needed to be able to unify the signalling framework for the relevant cases we are discussing 
· 
On FFS: Licensed/unlicensed differentiation:
· We understand the conclusion of the first question might lead to this one directly, but we are also fine to discuss this aspect after the capability itself gets more stable.

On Primary PUCCH-group secondary PUCCH-group differentiation:
· We think the differentiation is not strictly necessary but we are fine with it as it seems to address the UE chipset vendors’ concerns.
· 
On FFS: Potential NBC issue (whether or not to have all the combinations of Rel-16 ver of 6-8/9/9a) and SCS differentiation
It is not clear if there is a real NBC issue, as FGs 6-8/9/9a are per BC as well, and FG 6-8 will not apply for cases of different SCS within a PUCCH group, and FGs 6-9/9a are broader capabilities that the UE supporting the new FGs for those BCs can choose not to report 6-9/9a for the same BCs. 

	Moderator
	Following is the latest status after the discussion in the Thursday GTW session.

[bookmark: _Hlk55284845]Alt.1: QCM, Apple, LGE, vivo, HW
· Whether to support two PUCCH groups is reported per BC for NR-CA with 3 or more bands with at least two from {FR1 licensed TDD, [FR1 unlicensed TDD], FR1 licensed FDD, FR2}
· For the BC, the UE reports one or multiple of supported configuration(s) of {primary PUCCH group config, secondary PUCCH group config} where for each supported configuration,
· the “primary PUCCH group config” includes following information:
· One or multiple Band(s) mapped to the primary PUCCH group
· One or multiple Band(s) that can be configured with the PUCCH transmission in the primary PUCCH group
· the “secondary PUCCH group config” includes following information:
· One or multiple Band(s) mapped to the secondary PUCCH group
· One or multiple Band(s) that can be configured with the PUCCH transmission in the secondary PUCCH group
· Note: for each {primary PUCCH group config, secondary PUCCH group config}, each band is mapped to either the primary PUCCH group config or the secondary PUCCH group config

Alt.2: Intel, Ericsson, DCM, Nokia
· Whether to support two PUCCH groups is reported per BC for NR-CA with 3 or more bands with at least two from {FR1 licensed TDD, [FR1 unlicensed TDD], FR1 licensed FDD, FR2}
· For the BC, the UE reports one or multiple of supported configuration(s) of {primary PUCCH group config, secondary PUCCH group config} where for each supported configuration,
· the “primary PUCCH group config” includes following information:
· One or multiple from {FR1 licensed TDD, [FR1 unlicensed TDD], FR1 licensed FDD, FR2} mapped to the primary PUCCH group
· One or multiple from {FR1 licensed TDD, [FR1 unlicensed TDD], FR1 licensed FDD, FR2} that can be configured with the PUCCH transmission in the primary PUCCH group
· the “secondary PUCCH group config” includes following information:
· One or multiple from {FR1 licensed TDD, [FR1 unlicensed TDD], FR1 licensed FDD, FR2} mapped to the secondary PUCCH group
· One or multiple from {FR1 licensed TDD, [FR1 unlicensed TDD], FR1 licensed FDD, FR2} that can be configured with the PUCCH transmission in the secondary PUCCH group
· Note: for each {primary PUCCH group config, secondary PUCCH group config}, each of {FR1 licensed TDD, [FR1 unlicensed TDD], FR1 licensed FDD, FR2} is mapped to either or both of the primary PUCCH group config orand the secondary PUCCH group config.

· FFS: further clarification is necessary for SDL/SUL

Note: For both Alt.1 and Alt.2:
· For NR-CA with 2 bands with one or two from {FR1 licensed TDD, [FR1 unlicensed TDD], FR1 licensed FDD, FR2}, or with 3 or more bands with one of {FR1 licensed TDD, [FR1 unlicensed TDD], FR1 licensed FDD, FR2}: 
· The Rel.15 capabilities are used.


	Huawei, HiSi02
	8. A similar comment, ‘carrier type’ should be avoided, or clarified that it is for discussion purpose and RAN1 has no impliciation to introduce such terminology in spec. “carrier” itself seems sufficient and a carrier can be FDD, TDD, FRx and so on.
9. Regarding the SUL/SDL issue there is a parallel discussion in [103-e-AI5-LS-06] for the RAN4 LS R1-2007508. It is clear that RAN4 has definition for each band which includes SUL/SDL/FDD/TDD, and the issue in Rel-15 may occur only when the concerned UE capability is per-UE. Thus, for the discussion here FFS is not needed, and SUL/SDL should be clarified along with LS to RAN2 in order to avoid remaning issues for UE features.
For Alt.1 SUL/SDL can be clarified to be applicable as below
Note: for each {primary PUCCH group config, secondary PUCCH group config}, each band (i.e. FDD/TDD/SUL/SDL band as defined in RAN4) is mapped to either the primary PUCCH group config or the secondary PUCCH group config
10. As for the Note below, since one carrier type may include more than one CC with different SCS, the R15 UE capability may not apply, i.e. back to the original issue of two CCs in FR1 with different SCS + FR2. The issue comes from the granularity of carrier type of {FR1 licensed TDD, [FR1 unlicensed TDD], FR1 licensed FDD, FR2} which does not concern different SCS.
Note: For both Alt.1 and Alt.2:
For NR-CA with 2 bands with one or two from {FR1 licensed TDD, [FR1 unlicensed TDD], FR1 licensed FDD, FR2}, or with 3 or more bands with one of {FR1 licensed TDD, [FR1 unlicensed TDD], FR1 licensed FDD, FR2}: 
· The Rel.15 capabilities are used.


	Qualcomm5
	· On SDL/SUL, we are fine with the clarifications on Alt.1 by Huawei and on Alt.2 by Intel. Note that either with Alt.1 or Alt.2, with the clarifications, inclusion of SDL/SUL does not impact on the UE capability signalling structure.
· We wish not to spend a lot of time on the discussion between Alt.1 vs Alt.2 again. During the last GTW session, we already agreed to pick up one of them based on the number of companies.
· Regarding the 3rd bullet from Huawei02, we consider that CCs in a same band belonging to different PUCCH groups is not supported. 


	Nokia, NSB
	Agree with QC and Huawei on the clarifications for SUL/SDL. As for the agreement mentioned above to pick up one option based on the number of companies, could Qualcomm be so kind as to provide here a copy of that agreement for reference? I am quite certain we have not made such agreement and we have no intention of going the route of over-simplifying such an important discussion by adopting a simple majority view here. We are more than happy if a fast decision can be achieved, and we have been reaching out and providing compromise solutions to help on that extent, but at the same time we are happy to continue technical discussion so that the decision can be a solid one. In any case, in our view there is no need to depart from the multi-band single-SCS, single PUCCH group paradigm of Rel-15, where the UE is supposed to be able to place the PUCCH on any of the uplinks within the set of bands that have the same SCS. The alternatives we have presented so far follow this principle while generalizing it to the case of multiple SCS and FDD/TDD/SUL/SDL. This should address the concerns from the UE chipset without violating the Rel-15 principles. 

	Moderator
	Thank you very much for the discussion in GTW session.
In order to avoid the discussion using further GTW session time, let’s have email discussion on Alt.1 vs Alt.2 by the next GTW session so that we can make a quick decision at the beginning of the next GTW session.
In my understanding, some companies can kindly be flexible as both Alt can work basically, while some other company(es) may have strong technical concern on either Alt.
Therefore, in order to make a decision, I’d like to ask companies having strong technical concern on either Alt to provide details of the technical concern. Also, reply comment/discussion on the raised concern will be appreciated. We can count the number of strong objecting companies with appropriate reason(s) provided before the next session.

	Nokia, NSB
	Thank you for moderating this hard discussion. Our main technical concerns with Alt. 1 are twofold:
1) UE could indicate support for PUCCH only on bands which are not actually available in the deployment, thus invalidating the support of CA for that UE though there would be other UL carriers available.
2) UE could indicate support for too limited set of carriers for PUCCH, perhaps only a single carrier, making it very hard, if not impossible, to do load balancing on PUCCH. This would limit the deployments in practice to low load situations only
The problems raised above can be alleviated if there are restrictions added to Alt. 1, as suggested yesterday in the call. It should be mentioned also that for simpler CA combinations in Rel-15 or Rel-16 these problems are not there, because there is a better balance between network and UE flexibility. Our intention on proposing the compromise solution in Alt.2 has been to limit the amount of flexibility while understanding and taking care of the pain points raised by the original proponents. Currently we are not aware of any pending issue regarding Alt.2 and we would be happy to discuss those further if existing. Moreover, we would be happy to hear what kind of compromises on UE flexibility are acceptable for proponents of Alt.1, so that we could reach a middle ground. 



Based on the discussion in GTW session, following agreements were made.

Agreements:
· Whether to support two PUCCH groups is reported per BC for NR-CA with 3 or more bands with at least two carrier types from carrier types {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2}
· For the BC, the UE reports one or multiple of supported configuration(s) of {primary PUCCH group config, secondary PUCCH group config} where for each supported configuration,
· the “primary PUCCH group config” includes following information:
· One or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} mapped to the primary PUCCH group
· One or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} that can be configured with the PUCCH transmission in the primary PUCCH group
· the “secondary PUCCH group config” includes following information:
· One or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} mapped to the secondary PUCCH group
· One or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} that can be configured with the PUCCH transmission in the secondary PUCCH group
· Note: for each {primary PUCCH group config, secondary PUCCH group config}, each carrier type of {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} is mapped to either or both of the primary PUCCH group config and the secondary PUCCH group config.
· Note: RAN1 will discuss on how to handle the SDL or SUL band, for example as below
· SDL overlapping with either TDD or FDD can follow the same principle with TDD or FDD accordingly
· SDL having no overlapped TDD or FDD can follow the same principle with FDD
· Note: When the carrier type of NUL is indicated for PUCCH transmission location, the SUL in the same cell as in the NUL can also be configured for PUCCH transmission
· FFS: how to cover licensed/unlicensed and/or FR1/FR2 differentiations
· Note: When the carrier type of NUL is indicated for one PUCCH group config, the SUL in the same cell as in the NUL can also be configured for the PUCCH group
· FFS: SUL is counted as number of bands for the condition of this new FG reporting


Updated FL proposal 2:
· Discuss further on following points
· FFS: how to cover licensed/unlicensed and/or FR1/FR2 differentiation
· FFS: SUL is counted as number of bands for the condition of this new FG reporting
· [bookmark: _Hlk55544577]FFS: whether or not to have replicated FG 6-8/9/9a in Rel-16
· FFS: Whether following note can be added for the above agreements
· For NR-CA with 2 bands with one or two from {FR1 licensed TDD, [FR1 unlicensed TDD], FR1 licensed FDD, FR2}, or with 3 or more bands with one of {FR1 licensed TDD, [FR1 unlicensed TDD], FR1 licensed FDD, FR2}: 
· The Rel.15 capabilities are used.


Companies are encouraged to check above FL proposal and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposal: 
	Company
	Comment

	Qualcomm
	On FFS: how to cover licensed/unlicensed and/or FR1/FR2 differentiation
The note can be updated as follows. 
· Note: When the carrier type of NUL is indicated for PUCCH transmission location, the SUL in the same cell as in the NUL can also be configured for PUCCH transmission, except when the NUL and the SUL are in different FRs or in different licensed/unlicensed types
· If the NUL and the SUL in a PUCCH-group are in different FRs or in different licensed/unlicensed types, for PUCCH-grouping capability;
· the UE reports support of following two PUCCH-grouping configurations:
· The PUCCH-group for the NUL that has the type {FR1-FDD, FR1-TDD, unlicensed, FR2} of the NUL as the type for PUCCH transmission and the other PUCCH-group configuration not for the NUL, and;
· The PUCCH-group that has the type {FR1-FDD, FR1-TDD, unlicensed, FR2} of the SUL as the type for PUCCH transmission and the other PUCCH-group configuration not for the NUL, where;
· The type {FR1-FDD, FR1-TDD, unlicensed, FR2} of the SUL is determined based on {FR1-xDD, unlicensed, FR2}, where FR1-xDD is deteremined based on the TDD/FDD of the overlapping band. 
An example:
· If a NR-CA configuration includes {SUL overlapping a FR1-FDD band, FR1-TDD, FR2 = NUL} and if the UE wants to report the capability of PUCCH-grouping where a PUCCH-group #1 = {FR1-TDD} and the other PUCCH-group #2 = {the NUL on FR2 and the SUL}, the UE reports following:
· PUCCH-group #1 = {FR1-TDD}, PUCCH-group #2 = {FR2}
· PUCCH-group #1 = {FR1-TDD}, PUCCH-group #2 = {FR1-FDD}


On FFS: SUL is counted as number of bands for the condition of this new FG reporting
As described in the previous FFS, the SUL should be counted. According to the descriptions on Rel.15 FGs 6-7/8/9/9a, the SUL seems being counted in the legacy FGs. Note that the same clarification is necessary also for the new Rel.16 FGs for three or four numerologies in for NR-CA without two PUCCH groups. 

On FFS: whether or not to have replicated FG 6-8/9/9a in Rel-16
It is good to replicate them. Then, if the UE reports the new Rel.16 PUCCH-grouping capability signalling, the UE may report the replicated FGs (if necessary). If the UE does not report the new Rel.16 PUCCH-grouping capability signalling, the UE may report the original Rel.15 FG6-8/9/9a.

On FFS: Whether following note can be added for the above agreements
We think it is good to have the note. It is clear that the note does not add anything – it is just for clarification.


	Samsung
	On FFS: whether or not to have replicated FG 6-8/9/9a in Rel-16
Consider a BC with {n3, n78, n257}, and consider PUCCH group reporting of 2 possible groupings as {G#1={FR1-FDD, FR1-TDD},G#2={FR2}} and {G#1={FR1-TDD, FR2}, G#2={FR1-FDD}}. Such grouping should not necessarily mean that a UE can support different SCS within a group. For example, a UE may report supported SCS in {n3, n78, n257} as {30kHz, 30kHz, 120kHz} and {30kHz, 60kHz, 60kHz}. In this case, without any extra signalling, this UE would need to support different SCS within a group. With 6-9/9a replicated and if a UE declines it, then {30kHz, 30kHz, 120kHz} can implicitly be linked to {G#1={FR1-FDD, FR1-TDD},G#2={FR2}}, and {30kHz, 60kHz, 60kHz} can implicitly be linked to {G#1={FR1-TDD, FR2}, G#2={FR1-FDD}}. Hence, withiout extra signalling, flexibility can be even worse than rel-15, which we cannot accept. I think we may not need to replicate 6-8 since a UE not supporting different SCS across groups can express such inability by controlling supported SCS combination in the BC given that utilization of new rel-16 signaling already implies support of 2 PUCCH groups.

	Nokia
	FFS: how to cover licensed/unlicensed and/or FR1/FR2 differentiation
Still don’t quite follow the Qualcomm explanation. The example seems to imply that the UE would separately indicate whether the SUL can be used to carry a PUCCH or not. In our view, if the SUL cannot be used to carry a PUCCH then there should be no SUL and the suggested differentiation is unnecessary. The 1st sub-bullet should directly imply that the FR2-associated SUL can also carry the PUCCH group#2. Blue part from Qualcomm example, red part added.
· If a NR-CA configuration includes {SUL overlapping a FR1-FDD band, FR1-TDD, FR2 = NUL} and if the UE wants to report the capability of PUCCH-grouping where a PUCCH-group #1 = {FR1-TDD} and the other PUCCH-group #2 = {the NUL on FR2 and the SUL}, the UE reports following:
· PUCCH-group #1 = {FR1-TDD}, PUCCH-group #2 = {FR2}, 
· where a possible FR1-TDD-associated SUL is understood to be capable to transmit the PUCCH-group #1 as well
· where a possible FR2-associated SUL is understood to be capable to transmit the PUCCH-group #2 as well
· Or conversely, 
· if the SUL carrier cannot be used to transmit a PUCCH group#1 then the band combo should not indicate FR1-TDD associated SUL
· if the SUL carrier cannot be used to transmit a PUCCH group#2 then the band combo should not indicate FR2 associated SUL
FFS: SUL is counted as number of bands for the condition of this new FG reporting
In our view this is not necessary, but it should still work, so we are OK to count SUL
FFS: whether or not to have replicated FG 6-8/9/9a in Rel-16
The SCS dimension of Rel-15 that was adopted to the FGs was somewhat poorly chosen as it is both insufficient and troublesome if UEs support several SCS on a given band, but we have to live with what we have. However, now if the UE indicates that it can do multiple different SCS on a given carrier in a given band combo, then it would still be important that it can do all the things on those carriers that are needed for the combination to make sense. We don’t quite see the Samsung problem as a practical one that would require fixing, but we will not object to the replication if this is seen broadly useful.
FFS: Whether following note can be added for the above agreements
OK with the note

	Ericsson
	Regarding replication FG 6-8/9/9a in Rel-16, can the proponent clarify what is the exact intended difference between Rel-15 FGs and the new proposed “replicated FG 6-/86-9/9a in Rel-16” ? 
Regarding “FFS: Whether following note can be added for the above agreements”, it is understood that any case not covered by new Rel-16 siganling has to be covered by Rel-15 or other FGs. Since the note is mentioning some specific cases, we prefer not to have it.



Based on the discussion in GTW session, following working assumption was made.

Working assumption:
2nd FFS in above agreements is removed i.e., SUL is counted as number of bands for the condition of this new FG reporting.
· This note is added not only for FG22-7 but also for FG22-6/6a

On the other hand, although following proposals were also discussed, there is no consensus in this meeting.

Proposed working assumption:
The new FGs based on 6-[8]/9/9a are also introduced in Rel-16.
· The UE may report the new FGs (if necessary) only if the UE also reports the FG22-7. 
· Detailed field description and condition of reporting the new FGs are FFS

Proposed working assumption:
1st FFS in above agreement is removed and the note can be updated as follows. 
· Note: When the carrier type of NUL is indicated for PUCCH transmission location, the SUL in the same cell as in the NUL can also be configured for PUCCH transmission, except when the NUL and the SUL are in different FRs or in different licensed/unlicensed types
· If the NUL and the SUL in a PUCCH-group are in different FRs or in different licensed/unlicensed types, for PUCCH-grouping capability;
· the UE reports support of following two PUCCH-grouping configurations:
· The PUCCH-group for the NUL that has the type {FR1-FDD, FR1-TDD, unlicensed, FR2} of the NUL as the type for PUCCH transmission and the other PUCCH-group configuration not for the NUL, and;
· The PUCCH-group that has the type {FR1-FDD, FR1-TDD, unlicensed, FR2} of the SUL as the type for PUCCH transmission and the other PUCCH-group configuration not for the NUL, where;
· The type {FR1-FDD, FR1-TDD, unlicensed, FR2} of the SUL is determined based on {FR1-xDD, unlicensed, FR2}, where FR1-xDD is deteremined based on the TDD/FDD of the overlapping band. 



New FG(s) for requiring an offset between the end of PDCCH triggering A-SRS and the SRS transmission for CB PUSCH and antenna switching
Following agreements were made at the email discussion after RAN1#102-e.
Agreements:
· A new FG for requiring an offset between the end of PDCCH triggering A-SRS and the SRS transmission for CB PUSCH and antenna switching is introduced, and new FGs/components that are replicated from 3-2, 3-5, 3-5a, 3-5b are also introduced.
· FFS: detailed design of new FGs
	2-58a
	For SRS for CB PUSCH and antenna switching on FR1 with symbol level offset for aperiodic SRS transmission  
	· For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 [TBD: other potential candidate values] symbols offset between aperiodic SRS triggering and transmission 
	2-53
	Yes
	N/A
	 
	Per FS
	n/a
	n/a
	n/a
	 
	Optional with capability signalling


FFS: any necessary clarification for Rel-15 specification.

Following proposals are made in contributions.
	[3]
	During email discussion after RAN1#102-e, additional FG 2-58a indicating minimum timing offset of 19 symbols between PDCCH and SRS with usage set to 'codebook' or 'antennaSwitching' was agreed. The motivation of the corresponding FG is to relax the existing timing requirement for SRS transmission (currently based on the N2 value) to a minimum of 19 symbols similar to timing requirements for SRS with non-codebook usage. The proposed UE capability is expected to be useful in conjunction with PDCCH capabilities in FG 3-2, 3-5, 3-5a, 3-5b allowing PDCCH transmission in any part of the slot effectively facilitating SRS transmission scenarios with smaller scheduling offsets comparing to FG 3-1 with PDCCH transmission in the beginning of the slot. To ensure backwards compatibility with Rel-15 NW (which are not capable of understanding introduced FG 2-58a), we propose replicating FG 3-2, 3-5, 3-5a, 3-5b for Rel-16 to allow indication of their support in Rel-16 (in conjunction with 2-58a) and no support for Rel-15 NW. Similarly, the PUSCH processing capability defined by FG 5-5c may be also considered for reporting in Rel-15. In summarizing discussion above the following modification to FG 2-58a is considered.
Proposal 7:
The following modification is proposed.

	2-58a
	For SRS for CB PUSCH and antenna switching on FR1 with symbol level offset for aperiodic SRS transmission  
	1. For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 [TBD: other potential candidate values] symbols offset between aperiodic SRS triggering and transmission
2. Component according to FG 3-2 type1-3-CSS
3. Component according to FG 3-5 withoutDCI-Gap
3. Component according to FG 3-5a withDCI-Gap
4. Component according to FG 3-5b pdcch-MonitoringAnyOccasionsWithSpanGap
5. Component according to FG 5-5c pusch-ProcessingType2

	2-53
	Yes
	N/A
	
	Per FS (applicable to FR1 only)
	n/a
	n/a
	n/a
	
	Optional with capability signalling
Candidate values for component 2 {‘support, no support’} 
Candidate values for component 3 {‘support, no support’} 
Candidate values for component 4 are value set for (X, Y): {(7, 3), (4, 3) and (7, 3), (2, 2) and (4, 3) and (7, 3)}
Candidate values for component 5: X in {1, …, 16}, 




Introduction of FG 2-58a would also require modification to TS 38.214, in particular the following TP may be considered to support alternative time interval for SRS transmission depending on UE capability.

Proposal 8:
The following TP to TS38.214 is proposed.
	[bookmark: _Toc11352157][bookmark: _Toc20318047][bookmark: _Toc27299945][bookmark: _Toc29673219][bookmark: _Toc29673360][bookmark: _Toc29674353][bookmark: _Toc36645583][bookmark: _Toc45810632]6.2.1	UE sounding procedure
…
For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter resourceType in SRS-Resource or SRS-PosResource-r16 is set to 'aperiodic':
-	the UE receives a configuration of SRS resource sets,
[bookmark: _Hlk515880410]-	the UE receives a downlink DCI, a group common DCI, or an uplink DCI based command where a codepoint of the DCI may trigger one or more SRS resource set(s). For SRS in a resource set with usage set to 'codebook' or 'antennaSwitching', the minimal time interval between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2 + Tswitch or N2 + Tswitch +14 depending on UE capability. Otherwise, the minimal time interval between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2 + Tswitch+14. The minimal time interval in units of OFDM symbols is counted based on the minimum subcarrier spacing between the PDCCH and the aperiodic SRS. 
-	Tswitch is defined in clause 6.4.




	[7]
	View
· Regarding the other potential candidate values than 19 symbols for offset between aperiodic SRS triggering and transmission, we think that single value for each SCS should be enough. 19 symbols are for 15 and 30 kHz SCSs while 60 kHz SCS would require more symbols for the offset.
· Regarding new FGs or components that are replicated from 3-2, 3-5, 3-5a and 3-5b, we think that defining new FGs would be safer approach to avoid any potential NBC and/or under-reporting issue as discussed at the last meeting.

	[8]
	One remaining aspect to discuss is how to address the backward compatibility issue. Let us consider the following cases:
· A Rel. 15 UE underreports its capability if it requires a larger gap, i.e., it does not report the support of PDCCH capabilities and CB-PUSCH/AS together. Hence, there is no issue. 
· A Rel. 16 UE reports two sets of capabilities, one under the Rel. 15 FGs and one under the Rel. 16 FGs. For reporting the Rel. 15 FGs, the same approach as above can be used. For the latter case, we need to define a Rel. 16 replicas of PDCCH capabilities that also take into account the A-SRS timeline considerations. This can be done as follows (the FG below is only for FG 3-5b, but, the same approach can be followed:

	3-5x
	All PDCCH monitoring occasion can be any OFDM symbol(s) of a slot for Case 2 with a span gap and constrained timeline for SRS for CB PUSCH and antenna switching on FR1
	· A UE supports FG 3-5b
· For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 [TBD: other potential candidate values] symbols offset between aperiodic SRS triggering and transmission   
	3-5b, 2-53
	Yes
	N/A
	 
	Per FS
	n/a
	n/a
	n/a
	 
	Optional with capability signalling



 Proposal 9: Define Rel. 16 replicas of Rel. 15 PDCCH monitoring capabilities with constrained on the A-SRS timeline for CB PUSCH and antenna switching usages.  

	[9]
	Since FG 2-58a is for FR1 other minimum value seems unnecessary, thus propose to remove the text in square bracket.  
Proposal 4-6: To remove the text in square bracket FG 2-58a 
	2-58a
	For SRS for CB PUSCH and antenna switching on FR1 with symbol level offset for aperiodic SRS transmission  
	For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 [TBD: other potential candidate values] symbols offset between aperiodic SRS triggering and transmission
	2-53
	Yes
	N/A
	 
	Per FS
	n/a
	n/a
	n/a
	 
	Optional with capability signalling






There was also following comment in the preparation phase email discussion.
	Apple
	· How to define new FG(s) for requiring an offset between the end of PDCCH triggering A-SRS and the SRS transmission for CB PUSCH and antenna switching according to agreements made at RAN1#102-e
· We can address at leatst 19 symbols Qualcomm raised 
· NBC can be resolved by duplicating the related Rel-15 FGs, for example, PUSCH processing, PDCCH monitoing related



Based on the above contributions, it is agreed to discuss following point in the email discussion.
Discussion point #2
· How to define new FG(s) for requiring an offset between the end of PDCCH triggering A-SRS and the SRS transmission for CB PUSCH and antenna switching according to agreements made at RAN1#102-e


3.1	Proposal and discussion
Based on contributions, following is the summary of companies’ views.
· On detailed design of new FGs 
· Components according to FG3-2/3-5/3-5a/3-5b/5-5c are added to the new FG for SRS for CB PUSCH and antenna switching on FR1 with symbol level offset for aperiodic SRS transmission: Intel
· Define Rel-16 replicas of FG3-2/3-5/3-5a/3-5b with constrained on the A-SRS timeline for CB PUSCH and antenna switching usages: DCM, QCM, Apple
· On other potential value than 19 symbols
· Not necessary: vivo
· Single value for each SCS: DCM

FL proposal 3:
Alt.1:
· Define a new FG for requiring an offset between the end of PDCCH triggering A-SRS and the SRS transmission for CB PUSCH and antenna switching as below
	22-x
	For SRS for CB PUSCH and antenna switching on FR1 with symbol level offset for aperiodic SRS transmission  
	1. For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 [TBD: other potential candidate values] symbols offset between aperiodic SRS triggering and transmission
2. Component according to FG 3-2 type1-3-CSS
3. Component according to FG 3-5 withoutDCI-Gap
3. Component according to FG 3-5a withDCI-Gap
4. Component according to FG 3-5b pdcch-MonitoringAnyOccasionsWithSpanGap
5. Component according to FG 5-5c pusch-ProcessingType2

	2-53
	Yes
	N/A
	
	Per FS (applicable to FR1 only)
	n/a
	n/a
	n/a
	
	Optional with capability signalling
Candidate values for component 2 {‘support, no support’} 
Candidate values for component 3 {‘support, no support’} 
Candidate values for component 4 are value set for (X, Y): {(7, 3), (4, 3) and (7, 3), (2, 2) and (4, 3) and (7, 3)}
Candidate values for component 5: X in {1, …, 16}, 




Alt.2:
· Define new FGs for requiring an offset between the end of PDCCH triggering A-SRS and the SRS transmission for CB PUSCH and antenna switching as below
	22-x
	For SRS for CB PUSCH and antenna switching on FR1 with symbol level offset for aperiodic SRS transmission  
	For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 [TBD: other potential candidate values] symbols offset between aperiodic SRS triggering and transmission
	2-53
	Yes
	N/A
	 
	Per FS
	n/a
	n/a
	n/a
	 
	Optional with capability signalling

	22-xa
	PDCCH monitoring on any span of up to 3 consecutive OFDM symbols of a slot and constrained timeline for SRS for CB PUSCH and antenna switching on FR1
	· A UE supports FG 3-2
· For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 [TBD: other potential candidate values] symbols offset between aperiodic SRS triggering and transmission   
	3-2, 2-53
	Yes
	N/A
	 
	Per FS
	n/a
	n/a
	n/a
	 
	Optional with capability signalling

	22-xb
	For type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS, monitoring occasion can be any OFDM symbol(s) of a slot for Case 2 and constrained timeline for SRS for CB PUSCH and antenna switching on FR1
	· A UE supports FG 3-5
· For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 [TBD: other potential candidate values] symbols offset between aperiodic SRS triggering and transmission   
	3-5, 2-53
	Yes
	N/A
	 
	Per FS
	n/a
	n/a
	n/a
	 
	Optional with capability signalling

	22-xc
	For type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS, monitoring occasion can be any OFDM symbol(s) of a slot for Case 2 with a DCI gap and constrained timeline for SRS for CB PUSCH and antenna switching on FR1
	· A UE supports FG 3-5a
· For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 [TBD: other potential candidate values] symbols offset between aperiodic SRS triggering and transmission   
	3-5a, 2-53
	Yes
	N/A
	 
	Per FS
	n/a
	n/a
	n/a
	 
	Optional with capability signalling

	22-xd
	All PDCCH monitoring occasion can be any OFDM symbol(s) of a slot for Case 2 with a span gap and constrained timeline for SRS for CB PUSCH and antenna switching on FR1
	· A UE supports FG 3-5b
· For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 [TBD: other potential candidate values] symbols offset between aperiodic SRS triggering and transmission   
	3-5b, 2-53
	Yes
	N/A
	 
	Per FS
	n/a
	n/a
	n/a
	 
	Optional with capability signalling

	22-xe
	UE PUSCH processing capability #2 with a span gap and constrained timeline for SRS for CB PUSCH and antenna switching on FR1
	· A UE supports FG 5-5c
· For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 [TBD: other potential candidate values] symbols offset between aperiodic SRS triggering and transmission   
	5-5c, 2-53
	Yes
	N/A
	 
	Per FS
	n/a
	n/a
	n/a
	 
	Optional with capability signalling




Companies are encouraged to check above FL proposal and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposal Alt.1: 
	Cannot accept the proposal Alt.2: 
	Company
	Comment

	Apple
	Support either Alt.1 or Alt. 2 in principle. Details can be further discussed

	NTT DOCOMO
	Support either Alt.1 or Alt. 2 in principle.

	Nokia, NSB
	Alt. 1 would allow for some signalling optimization in principle, but we would rather leave such protocol aspects to RAN2, and it would be sufficient for RAN1 to agree on Alt. 2. 



Based on the discussion in GTW session, following agreements were made.

Agreements:
· Define new FGs for requiring an offset between the end of PDCCH triggering A-SRS and the SRS transmission for CB PUSCH and antenna switching as below
	22-6
	For SRS for CB PUSCH and antenna switching on FR1 with symbol level offset for aperiodic SRS transmission  
	For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 [TBD: other potential candidate values] symbols offset between aperiodic SRS triggering and transmission
	2-53
	Yes
	N/A
	 
	Per FS
(applicable to FR1 only)
	n/a
	n/a
	n/a
	 
	Optional with capability signalling

	22-6a
	PDCCH monitoring on any span of up to 3 consecutive OFDM symbols of a slot and constrained timeline for SRS for CB PUSCH and antenna switching on FR1
	· A UE supports FG 3-2
· For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 [TBD: other potential candidate values] symbols offset between aperiodic SRS triggering and transmission   
	3-2, 2-53
	Yes
	N/A
	 
	Per FS
(applicable to FR1 only)
	n/a
	n/a
	n/a
	 
	Optional with capability signalling

	22-6b
	For type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS, monitoring occasion can be any OFDM symbol(s) of a slot for Case 2 and constrained timeline for SRS for CB PUSCH and antenna switching on FR1
	· A UE supports FG 3-5
· For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 [TBD: other potential candidate values] symbols offset between aperiodic SRS triggering and transmission   
	3-5, 2-53
	Yes
	N/A
	 
	Per FS
(applicable to FR1 only)
	n/a
	n/a
	n/a
	 
	Optional with capability signalling

	22-6c
	For type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS, monitoring occasion can be any OFDM symbol(s) of a slot for Case 2 with a DCI gap and constrained timeline for SRS for CB PUSCH and antenna switching on FR1
	· A UE supports FG 3-5a
· For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 [TBD: other potential candidate values] symbols offset between aperiodic SRS triggering and transmission   
	3-5a, 2-53
	Yes
	N/A
	 
	Per FS
(applicable to FR1 only)
	n/a
	n/a
	n/a
	 
	Optional with capability signalling

	22-6d
	All PDCCH monitoring occasion can be any OFDM symbol(s) of a slot for Case 2 with a span gap and constrained timeline for SRS for CB PUSCH and antenna switching on FR1
	· A UE supports FG 3-5b
· For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 [TBD: other potential candidate values] symbols offset between aperiodic SRS triggering and transmission   
	3-5b, 2-53
	Yes
	N/A
	 
	Per FS
(applicable to FR1 only)
	n/a
	n/a
	n/a
	 
	Optional with capability signalling



Updated FL proposal 3:
· Continue discussion on other possible FGs related to symbol level offset for aperiodic SRS transmission
	22-xe
	UE PUSCH processing capability #2 with a span gap and constrained timeline for SRS for CB PUSCH and antenna switching on FR1
	· A UE supports FG 5-5c
· For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 [TBD: other potential candidate values] symbols offset between aperiodic SRS triggering and transmission   
	5-5c, 2-53
	Yes
	N/A
	 
	Per FS
	n/a
	n/a
	n/a
	 
	Optional with capability signalling



Companies are encouraged to check above FL proposal and to provide feedback if any in below. 
	Company
	Comment

	Moderator
	I’d like to ask companies to provide other possible FG if any (e.g., for 5-5c, SRS for carrier switching, etc.).

	Intel
	Support Alt 1, but fine with Alt 2. 
We should also discuss the following aspects:
- Whether to include component according to FG 5-5c pusch-ProcessingType2
- Whether CR to TS 38.214 is required to capture alignmend of SRS processing for all SRS types

	Huawei, HiSilicon
	We share the feeling of Nokia that the signalling can be left to RAN2. Also, PUSCH capability 2 is also the same and thus included (without mentioned as exception case). This can be clarified, i.e. the PUSCH in the proposed FGs applied to both PUSCH processing capability 1 and capability 2.

	Qualcomm
	During the last online session we had, I mentioned that the agreement under proposal 3 already covers SRS for carrier switching too. I would like to explain a bit more to clarify the reasoning:

From Section 6.2.1.3 of TS 38.214:

“For an aperiodic SRS triggered in DCI format 2_3 and if the UE is configured with higher layer parameter srs-TPC-PDCCH-Group set to 'typeA', and given by SRS-CarrierSwitching, without PUSCH/PUCCH transmission, the order of the triggered SRS transmission on the serving cells follow the order of the serving cells in the indicated set of serving cells configured by higher layers, where the UE in each serving cell transmits the configured one or two SRS resource set(s) with higher layer parameter usage set to 'antennaSwitching' and higher layer parameter resourceType in SRS-ResourceSet set to 'aperiodic'.” 

“For an aperiodic SRS triggered in DCI format 2_3 and if the UE is configured with higher layer parameter srs-TPC-PDCCH-Group set to 'typeB' without PUSCH/PUCCH transmission, the order of the triggered SRS transmission on the serving cells follow the order of the serving cells with aperiodic SRS triggered in the DCI, and the UE in each serving cell transmits the configured one or two SRS resource set(s) with higher layer parameter usage set to 'antennaSwitching' and higher layer parameter resourceType in SRS-ResourceSet set to 'aperiodic'.”

From the above two clauses that are copied as examples, it is clear that an SRS with a usage set to antennaSwitching is used for carrier switching.

Then, later in the same section, we have the following clause which defines the timeline for carrier switching and refer to N:

“For n-th (n ≥ 1) aperiodic SRS transmission on a cell c, upon detection of a positive SRS request on a grant, the UE shall commence this SRS transmission on the configured symbol and slot provided
-     it is no earlier than the summation of
-     the maximum time duration between the two durations spanned by N OFDM symbols of the numerology of cell c and the cell carrying the grant respectively, and
-     the UL or DL RF retuning time [11, TS 38.133] as defined by higher layer parameters switchingTimeUL and switchingTimeDL of srs-SwitchingTimeNR,
-     it does not collide with any previous SRS transmissions, or interruption due to UL or DL RF retuning time.
otherwise, n-th SRS transmission is dropped, where N is the reported capability as the minimum time interval in unit of symbols, between the DCI triggering and aperiodic SRS transmission.”

N in the above clause is given by the following clause from Section 6.2.1 of TS 38.214, which only refers to SRS for antennaSwitching:

“the UE receives a downlink DCI, a group common DCI, or an uplink DCI based command where a codepoint of the DCI may trigger one or more SRS resource set(s). For SRS in a resource set with usage set to 'codebook' or 'antennaSwitching', the minimal time interval between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2 + Tswitch. Otherwise, the minimal time interval between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2 + Tswitch+14. The minimal time interval in units of OFDM symbols is counted based on the minimum subcarrier spacing between the PDCCH and the aperiodic SRS.”

Hope this clarifies the reason that the current agreement already is covering the carrier switching scenarios. 

	Moderator
	Thank you very much for the feedbacks.
Based on the feedbacks, following clarifications can be proposed.
· FG22-6/6a/6b/6c/6d also covers SRS for carrier switching i.e., “SRS for CB PUSCH and antenna switching on FR1” can be updated to “SRS for CB PUSCH, carrier switching and antenna switching on FR1”
· FG22-6/6a/6b/6c/6d applies to both PUSCH processing capability 1 and 2, i.e., the note “this FG applies to both PUSCH processing capability 1 and 2” is added

Then, we can discuss on potential CR according to the agreements
· Whether CR to TS 38.214 is required to capture alignmend of SRS processing for all SRS types

	Intel
	- Regarding SRS with carrier switching. Just to confirm that we agree the above FG is applicable to carrier switching. However, we are note sure whether we need modification. Current FG already incudes SRS antenna switching that can be used for carrier switching. 
- Regarding “5-5c”. We think replica should be included in Rel-16 as in Rel-15 UE can underreport the corresponding component to support larger interval for SRS transmission. Since in Rel-16 we introduce special capability for SRS, UE can report more aggressive numbers for 5-5c. 

	Huawei, HiSilicon02
	Ok with Moderator’s futher clarification about carrier switching and PUSCH capability.
One comments to Intel: is the intention to propose multiple values (i.e. other than 19 OS)?

	Intel2
	Let us further elaborate the issue of under reportimg of PUSCH timming capability. The issue is the same as for PDCCH FGs, i.e. PUSCH processing capabilities may be under reported in Rel-15 due to tight relation to SRS.
Just to recap. In Rel-15 the time gap between PDCCH and SRS transmission is defined by N2 parameter determined by PUSCH timing capability. This means that even UE may be capable of PUSCH timing capability 2 from PUSCH procespective, it could not report FG 5-5c due to need to also support SRS with the same timeline of N2 symbols (less than 19 symbols) which UE may not be capable of. As the result UE may under report 5-5c for PUSCH in Rel-15, just to be compliant with timming requirement for SRS.

	a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter resourceType in SRS-Resource or SRS-PosResource-r16 is set to 'aperiodic':
-	the UE receives a configuration of SRS resource sets,
-	the UE receives a downlink DCI, a group common DCI, or an uplink DCI based command where a codepoint of the DCI may trigger one or more SRS resource set(s). For SRS in a resource set with usage set to 'codebook' or 'antennaSwitching', the minimal time interval between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2  symbols and an additional time duration  Tswitch. Otherwise, the minimal time interval between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2 +14 symbols and an additional time duration Tswitch. The minimal time interval unit of OFDM symbol is counted based on the minimum subcarrier spacing given by min(µPDCCH, µUL) where µUL is given by min(µUL,carrier1, µUL,carrier2, µSRS) when the UE is configured with dualUL by the parameter uplinkTxSwitchingOption-r16 for uplink carrier aggregation, and by µSRS otherwise. µSRS and µPDCCH are the subcarrier spacing configurations for triggered SRS and PDCCH carrying the triggering command respectively.



In Rel-16, we intordcue FG 22-6 effectively decoupling PUSCH and SRS processing capability. If UE reports FG 22-6, NR would guarantee at least 19 symbols time gap between PDCCH and SRS. Then in order to take advantage of that FG for PUSCH, NR should also support replica of FG 5-5c in Rel-16. In this case UE in Rel-15 can report more conservative numbers for N2 (e.g. no support of FG 5-5c) to ensure it can support SRS transmission with Rel-15, but for Rel-16 in conjunction with replica of 5-5c UE can report more advanced numbers for N2 by using Rel-16 replica of FG 5-5c.

	Qualcomm2
	To respond to Intel’s comment, let us assume that the gap of 19 symbols between the end of the triggering PDCCH and the first SRS symbol is needed, and the objective is to support A-SRS in Rel. 15. This can be done by under-reporting the Rel. 15 PDCCH capabilities (i.e., only supporting FG 3-1 as a mandatory feature) and to not signal FG 2-58. Then, regardless of what timelining capability a UE supports, the gap of 19 symbols is always guaranteed. 
Now, let’s assume a Rel. 15 UE wants to support one of the other Rel. 15 PDCCHs too, e.g., FG 3-5b. Let us also assume that this UE only supports capability 1. Then, assuming that the support of FG 2-58 is not reported, the gap between PDCCH and SRS will be less than 19 symbols; this is because that the trigerring DCI could be at the end of slot #n with A-SRS resources at the end of slot #n+1.  Hence, underreporting the timing capability for a Rel. 15 UE that wants to support other PDCCH capabilities beside FG 3-1 does not solve the problem. 
Finally, let’s assume that a gap of <19 symbols (basically a gap of N2 based on cap1) is sufficient. Only in such a case, a replica of FG 5-5c is needed. However, Intel is proposing a 19-symbol gap even for this new FG. Hence, it is unclear why this new FG is needed at all.    






A new FG for supporting partial cancellation of configured PUCCH/PUSCH/PRACH due to dynamic SFI, dynamically granted PDSCH and CSI-RS

Following proposals are made in contributions.
	[3]
	During the RAN1 #102E meeting, the following was proposed:
	· A new FG for supporting partial cancellation of configured PUCCH/PUSCH/PRACH due to dynamic SFI, dynamically granted PDSCH and CSI-RS is introduced.


Based on Rel-15 specifications, partial cancelation of PUCCH/PUSCH/PRACH triggered by dynamic SFI or dynamically assigned PDSCH/CSI-RS is supported.
Partial cancelation does not involve any resumption of transmission following a partial cancelation; in case of a “partial cancelation” the trailing symbols of the PUSCH/PUCCH/PRACH from the first canceled symbol are dropped. Note that these aspects were discussed in Rel-15 and the decision was to not expect the UE to resume transmission after cancelling a certain number of symbols, but not that the cancellation has to start from the first symbol. In Rel-15, the latter constraint (“full cancelations only”) was only imposed for cases involving cancelation of PUSCH transmissions following prioritization at MAC (at the “UL grant-level”) for PUSCH transmissions.
The above proposal suggests introducing a FG and corresponding UE capability for Rel-16. However, it is not clear what is expected of Rel-15 UEs. It should be noted that this behavior is currently expected from all Rel-15 UEs (mandatorily) supporting TDD bands as the component of “7) Dynamic UL/DL determination based on L1 scheduling DCI with/without cell specific RRC configured UL/DL assignment” is part of FG #5-1 that is mandatory w/o capability signalling. 
Furthermore, it is suggested/implied that for UEs that do not indicate such capability may only be expected to cancel PUSCH/PUCCH/PRACH only if the corresponding trigger (the DCI format) is received such that the last symbol of the PDCCH is at least Tproc,2 before the first symbol of the UL channel. While technically, this is understandable, the conflict with mandatory Rel-15 requirements remain the fundamental challenge. 

Observation: 
· The proposed Rel-16 FG introduces “incapability” in context of Rel-15 mandatory requirements. 
Proposal 9:
· It is preferable not to introduce a new Rel-16 FG for partial cancelation of PUSCH/PUCCH/PRACH as it conflicts with mandatory requirements from Rel-15. 

In summary, we should either leave existing specifications unchanged following Rel-15, or, else, address the issue also for Rel-15 (preferably via a solution that is not NBC – but we don’t have a good proposal while keeping backward compatibility).

	[7]
	View
· As companies had different understanding whether the partial cancellation of configured PUCCH/PUSCH/PRACH is supported in Rel.15, it should be clarified at first.

	[8]
	The issue of partial cancellation of configured uplink transmissions due to PDSCH/CSI-RS/SFI has been discussed before. If the partial cancellation is assumed, a UE should be able to cancel an ongoing configured uplink transmission if it detects a DCI scheduling PDSCH or CSI-RS or SFI. The cancellation could be partial based on the timeline. As an example, a DL DCI scheduling a PDSCH can force a UE to interrupt an ongoing P-CSI transmission; this scenario is not covered by any existing capabilities. However, the Rel. 15 UEs are not able to partially cancel an ongoing uplink transmission (the Rel. 15 agreement also seems to suggest that the cancellation is full and not partial.) 

Hence, we propose to add the following Rel. 16 FG to support the feature:


	FG X-X
	Cancellation of PUCCH, PUSCH or PRACH with a DCI scheduling a PDSCH or CSI-RS or a DCI format 2_0 for SFI
	A UE supports the partial cancellation of the SRS or PUCCH or PUSCH or PRACH configured transmission: 
· The UE cancels the configured PUCCH or PUSCH or PRACH in a set of symbols of a slot due to detection of a DCI format 2_0 with a slot format value other than 255 that indicates a slot format with a subset of symbols from the set of symbols as downlink or flexible
· The UE cancels the configured PUCCH or PUSCH or PRACH in a set of symbols of a slot due to the detection of a DCI format 1_0, DCI format 1_1, DCI format 1_2 or DCI format 0_1 and DCI format 0_2 indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols. 

	
	Yes
	N/A
	 
	Per FS
	n/a
	n/a
	n/a
	 
	Optional with capability signalling



Proposal 10: Introduce a new Rel. 16 FG for supporting cancellation of configured PUCCH/PUSCH/PRACH due to the collision with PDSCH/CSI-RS/SFI. 

In case a UE does not support this feature, the DCI triggering a cancellation should be received Tproc,2 before the starting symbol of a transmission to be cancelled. Another issue to clarify is what a Rel. 15 UE behaviour should be?  This issue can be addressed by either defining a Rel. 15 FG as well or to conclude that the partial cancellation is not supported in Rel. 15. 



There was also following comment in the preparation phase email discussion.
	Apple
	· Whether/how to define a new FG for supporting partial cancellation of configured PUCCH/PUSCH/PRACH due to dynamic SFI, dynamically granted PDSCH and CSI-RS
· Yes, we prefer to have FG, detailed design can be further discussed 



Based on the above contributions, it is agreed to discuss following point in the email discussion.
Discussion point #3
· Whether/how to define a new FG for supporting partial cancellation of configured PUCCH/PUSCH/PRACH due to dynamic SFI, dynamically granted PDSCH and CSI-RS


4.1	Proposal and discussion
Based on contributions, following is the summary of companies’ views.
· Not to introduce a new Rel-16 FG for partial cancelation of PUSCH/PUCCH/PRACH: Intel
· Introduce a new Rel-16 FG for partial cancelation of PUSCH/PUCCH/PRACH: QCM, Apple
· Whether the partial cancellation of configured PUCCH/PUSCH/PRACH is supported in Rel.15 or not should be clarified first: DCM

Considering the situation that companies have different understanding of Rel-15 UE support for partial cancellation of configured PUSCH/PUCCH/PRACH, Rel-15 gNB would need to avoid the partial cancellation of configured PUCCH/PUSCH/PRACH since UE may or may not support it due to different understanding on Rel-15 spec. Then, in order to perform the partial cancellation of configured PUSCH/PUCCH/PRACH, UE needs to indicate the support of it and gNB needs to understand the capability report. Therefore, it may be reasonable to introduce Rel-16 FG for the partial cancellation of configured PUSCH/PUCCH/PRACH with necessary clarification in Rel-16 specs while Rel-15 specs can be kept. If RAN1 can reach consensus that the partial cancellation of configured PUSCH/PUCCH/PRACH is supported in Rel-15, there would not be necessary to introduce “incapability”.

FL proposal 4:
Alt.1
· [Clarify that partial cancelation of PUCCH/PUSCH/PRACH triggered by dynamic SFI or dynamically assigned PDSCH/CSI-RS is not supported in Rel-15]
· Introduce a new Rel-16 FG for partial cancelation of PUCCH/PUSCH/PRACH as below
	FG 22-x
	Cancellation of PUCCH, PUSCH or PRACH with a DCI scheduling a PDSCH or CSI-RS or a DCI format 2_0 for SFI
	A UE supports the partial cancellation of the SRS or PUCCH or PUSCH or PRACH configured transmission: 
· The UE cancels the configured PUCCH or PUSCH or PRACH in a set of symbols of a slot due to detection of a DCI format 2_0 with a slot format value other than 255 that indicates a slot format with a subset of symbols from the set of symbols as downlink or flexible
· The UE cancels the configured PUCCH or PUSCH or PRACH in a set of symbols of a slot due to the detection of a DCI format 1_0, DCI format 1_1, DCI format 1_2 or DCI format 0_1 and DCI format 0_2 indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols. 

	
	Yes
	N/A
	 
	Per FS
	n/a
	n/a
	n/a
	 
	Optional with capability signalling


· TP for Rel-16 should also be discussed
· CR for Rel-15 to clarify first bullet should also be discussed

Alt.2
· Clarify that partial cancelation of PUCCH/PUSCH/PRACH triggered by dynamic SFI or dynamically assigned PDSCH/CSI-RS is supported in Rel-15
· A new FG for partial cancellation of PUCCH/PUSCH/PRACH is not introduced

Companies are encouraged to check above FL proposal and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposal Alt.1: 
	Cannot accept the proposal Alt.2: 
	Company
	Comment

	Apple
	Support Alt. 1
Do not prefer Alt. 2

	NTT DOCOMO
	Our understanding of Rel-15 specification (11.1/11.1.1 of 38.213) is that UE shall support partial cancellation of UL channel/signal due to dynamic SFI or dynamically assigned PDSCH/CSI-RS.
Firstly, whether this is common understanding or not (i.e. some UEs do not support) should be clarified. Note that from technical perspective, we do not have strong preference.
If YES (all Rel-15 UEs support), new FG would be ‘incapble’ feature. The necessity is questionable.
If NO, before discussion on new FG, whether/how to update Rel-15 spec and Rel-16 spec (213) should be discussed.
DCM2: We are fine with the initial Alt 1 but in this case, we prefer to have correspdonding CR. The current spec is saying that parital cancellation is supported; it could lead to misunderstanding at deployment department. 

	Nokia, NSB
	We support alt. 2 as it is our understading that this was the intention with Rel-15 specs. 

	Moderator
	Thanks for the inputs and discussion in Monday GTW session.
Based on the discussion, for Alt.1, whether/how to clarify first bullet point for Rel-15 should be clarified.
In particular, following three alternatives may need to be considered.
 Alt.1X: CR for Rel-15 to clarify first bullet point is necessary
 Alt.2Y: conclusion in chairman’s note to clarify first bullet point is necessary
 Alt.3Z: neither CR nor conclusion is necessary
Regarding potential NBC issue, since there is no capability in Rel-15 for some case of cancellation, Rel-15 gNB would avoid partial cancellation case, i.e., would need to provide sufficient time for UE to perform full cancellation. Then, introduction of the new FG may not cause any NBC issue.
Based on above, moderator’s suggestion is to discuss further towards Alt.1. Another alternative may be no partial cancellation support at all in Rel-15/16.
(DCM: Based on moderator’s request internally, Alt1/2/3 are updated as AltX/Y/Z to differentiate the new alternativs from initial alternatives of FL proposal 4.)

	Intel
	Support Alt. 2 as there are scenarios of partial cancelation of PUCCH/PUSCH/PRACH due to dynamic SFI or dynamic PDSCH/CSI-RS that a R15 UE needs to support mandatorily in TDD bands.

	Huawei, HiSilicon 
	Support Alt. 1. 
According to the agreement made in Rel-15, we think it is clear that partical canllation is not supported in Rel-15, though the specification seems leaving room for people to interpretate it in different ways. In Rel-16, it makes sense to introduce a FG for partical cancellation.  In our understanding, at least some conclusion in chairman’s note is needed for clarifying the situation. 
	RAN1#94 Agreements:
Update the #92bis agreement as follows:
For cancellation of RRC configured transmission or reception by SFI or DCI, the cancellation is for a unit of transmission/reception if any OFDM symbol within the unit is cancelled by SFI.
· For RRC configured CSI-RS resource set, the cancellation unit is the CSI-RS resource set
· For RRC configured PDSCH and PUSCH with slot aggregation, the cancellation unit is the whole PDSCH or PUSCH within a slot
· For RRC configured PDSCH, PUCCH, and PUSCH without slot aggregation, the cancellation unit is the whole PDSCH, PUCCH, and PUSCH
· For RRC configured SRS transmission, the cancellation unit is OFDM symbol





	Ericsson
	Our understanding of the issue is that partial cancellation as such is not the problem. The problem is that whether the Ue is provided with sufficient time for cancellation (partial or fully). 
Considering the agreement above shared by HW from RAN1#94, the cancellation timeline requirement in Rel-15 in case of SFI is from DCI to the first symbol that is supposed to be cancelled in the transmission unit, and not from DCI to the frist symbol of the transmission unit.
Therefore, we would like to have a clarity what different laternatives imply from gNB perspective with respect to triggering cancellation and required timeline for cancellation.
 Is that correct understanding that in this discussion when it states that “partial cancellation is not supported”, this statement is equivalent to “The DCI triggering a cancellation should be received Tproc,2 before the starting symbol of the transmission unit to be cancelled.”.
If the above is correct, we are fine with Alt X for Rel-15. We prefer to have a CR and clarify that in spec.
Then for Rel-16, we are fine with introducing the new feature where incapability means that “The DCI triggering a cancellation should be received Tproc,2 before the starting symbol of the transmission unit to be cancelled.”.
That is fall-back to rel-15 behaviour.


	Moderator
	Thanks for the feedback.
Alt.1 with Alt.X (e.g., clarify “UE expects to receive the DCI triggering a cancellation at least Tproc,2 before the starting symbol of the transmission unit to be cancelled” by Rel-15 CR) seems possible way forward.
If you have a strong concern on the above way forward, please provide your reason and alternative way forward which can be acceptable for all.

	Huawei, HiSilicon 02
	Yes



Based on the discussion in GTW session, following agreements were made.

Agreements:
· Clarify that partial cancelation of PUCCH/PUSCH/PRACH triggered by dynamic SFI or dynamically assigned PDSCH/CSI-RS is not supported in Rel-15
· Prepare CR for above clarification – Kianoush (Qualcomm)
· Introduce a new Rel-16 FG for partial cancelation of PUCCH/PUSCH/PRACH as below
	FG 22-x
	Cancellation of PUCCH, PUSCH or PRACH with a DCI scheduling a PDSCH or CSI-RS or a DCI format 2_0 for SFI
	A UE supports the partial cancellation of the SRS or PUCCH or PUSCH or PRACH configured transmission: 
· The UE cancels the configured PUCCH or PUSCH or PRACH in a set of symbols of a slot due to detection of a DCI format 2_0 with a slot format value other than 255 that indicates a slot format with a subset of symbols from the set of symbols as downlink or flexible
· The UE cancels the configured PUCCH or PUSCH or PRACH in a set of symbols of a slot due to the detection of a DCI format 1_0, DCI format 1_1, DCI format 1_2 or DCI format 0_1 and DCI format 0_2 indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols. 

	
	Yes
	N/A
	 
	Per FS
	n/a
	n/a
	n/a
	 
	Optional with capability signalling


· TP for Rel-16 should also be discussed


Updated FL proposal 4:
Discuss further on draft CR/TP for Rel-15/16

Companies are encouraged to check above FL proposal and to provide feedback if any in below. 
	Company
	Comment

	Apple
	In the endorsed LS to RAN2, SRS was removed.
We need to discuss the outcome due to the lack of partial cancellation related UE capability for SRS. Whether it means UE is mandated to support partial SRS cancellation. 
In term of the UE processing timeline, we do not see why SRS processing is less time cirtical, or different, from PUSCH or PUCCH processing, especially considering that we allow SRS flexible symbol location as of Rel-16.

	Moderator
	The CRs need to be discussed in next meeting.

	
	





Licensed/unlicensed differentiation for Rel-15 features

Following proposal is made in a contribution.
	[8]
	At RAN#89, the following conclusion was reached [2]

Moderator conclusion for proposal 3: For features (including Rel-15 features) that are applicable to both licensed and unlicensed operation, it may be discussed case by case based on company input whether to introduce licensed/unlicensed differentiation in the UE capability signalling. The company input must describe how the feature is impacted by operation in unlicensed bands, and why licensed/unlicensed differentiation is justified. If licensed/unlicensed differentiation is agreed to be applicable for Rel-15 features, the additional capability signalling if needed is introduced from Rel-16






According to the above conclusion, companies are expected to submit proposals on which Rel-15 UE features need licensed/unlicensed differentiation. 
In the following, we give a list of feature groups from the Rel-15 feature list that would need capability differentiation by adding a copy in Rel-16 that is applicable to unlicensed spectrum only. 

Proposal 12:  Introduce licensed/unlicensed capability differentiation for the following features:
· FG 1-3
· FG 2-32a/2-32b
· FG 3-6/3-7/3-8
· FG 4-11
· FG 4-13
· FG 4-19/4-19a/4-19b/4-19c/4-28
· FG 4-23
· FG 5-1b
· FG 5-14/5-16/5-17/5-17a
· FG 5-18/5-19/5-20/5-21
· FG 5-22/5-23/5-24/5-25
· FG 5-30/5-30a/5-31
· FG 8-7/8-8
· FG 5-34/5-34a/2-32c

In the following, we give more details for the proposal. 

FG 1-3 “SS-SINR” 
Given that the transmission of SSB is not guaranteed with LBT, the SINR measurement in unlicensed requires separate optimization. 
	1-3
	SS block based SINR measurement (SS-SINR)
	1) SS-SINR measurement
	1-1
	Yes
	Not support SS-SINR measurement
	Type 4
	No need
	Yes
	
	
	RAN1
	
	Optional with capability signaling


  

FG 2-32a/2-32b “Semi-persistent CSI report” 
It is unlikely that semi-persistent CSI report would be commercialized in the same time frame in licensed and unlicensed spectrum. Since the testing of this feature is a significant effort, not having capability differentiation would block the introduction of this feature in either licensed or unlicensed.  
	2-32a
	Semi-persistent CSI report on PUCCH
	1. Support report on PUCCH formats over 1 – 2 OFDM symbols once per slot (or piggybacked on a PUSCH) s
2. Support report on PUCCH formats over 4 – 14 OFDM symbols once per slot (or piggybacked on a PUSCH)
	
	Yes
	SP-CSI on PUCCH is not supported
	Type 4
	No
	No
	
	
	RAN1
	Optional
	Optional with capability signaling

	2-32b
	Semi-persistent CSI report on PUSCH
	1. Support report on PUSCH 
	
	Yes
	SP-CSI on PUSCH is not supported
	Type 4
	No
	No
	
	
	RAN1
	Optional
	Optional with capability signaling




FG 3-6 “Dynamic SFI” 
The use and interpretation of DCI 2-0 is different between licensed and unlicensed. In unlicensed, the UE is expected to indicate for example FG 10-30.  The support of DCI 2-0 in unlicensed should not indicate support of FG 3-6 in licensed, otherwise the introduction of this feature in umlicensed may get delayed.    
	3-6
	[bookmark: _Hlk54368183]Dynamic SFI monitoring 
	1) Adjust periodic and semi-persistent signal reception and transmission in response to detected dynamic UL/DL configuration
	
	Yes
	
	Type 4
	Yes
	Yes
	
	
	
	[Optional with capability signaling]
	Optional with capability signaling




FG 3-7 “Wideband DM-RS” 
Wideband DM-RS is useful to alleviate restrictions due to PSD limitation in unlicensed, therefore it can be commercialized in unlicensed earlier than in licensed. Not having capability differentiation would block the introduction of this feature in unlicensed.  
	3-7
	[bookmark: _Hlk54368225]Precoder-granularity of CORESET size
	
	
	Yes
	
	Type 4
	No need
	No need
	
	
	
	Optional with capability signaling
	Optional with capability signaling




FG 3-8 “Increased number of search spaces in SCell” 
Increased number of search spaces is useful to enable the search space switching feature in unlicensed, therefore it can be commercialized in unlicensed earlier than in licensed. Since the complexity of testing this feature is significant, not having capability differentiation would block the introduction of this feature in unlicensed.  
	3-8
	Up to 10 search spaces in a SCell
	Up to 10 search spaces in a slot in a SCell per BWP. 
	
	Yes
	
	Type 4
	No need
	No need
	
	
	
	Optional with capability signaling
	Optional with capability signaling




FG 4-11 “Type 1 HARQ-ACK codebook”
It is expected that unlicensed would use Type 3 codebook instead of Type 1, therefore testing opportunity for this feature in unlicensed may be severely limited. Not having capability differentiation could delay the introduction of this feature in licensed.  
	4-11
	Semi-static HARQ-ACK codebook
	
	
	Yes
	
	Type 4
	No need
	No need
	
	
	RAN1
	Mandatory with capability signaling
	Mandatory with capability signaling




FG 4-13 “More than one SR configurations”
More than one SR configuration is in particular useful in IIOT, therefore it may get introduced in unlicensed before licensed. Not having capability differentiation would block the introduction of this feature in unlicensed.  
	4-13
	[bookmark: _Hlk54368270]More than one SR configurations per PUCCH group
	
	
	Yes
	
	Type 4
	No need
	Yes
	
	
	RAN1 and RAN2
	Optional with capability signaling
	Optional with capability signaling




FG 4-19/4-19a/4-19b/4-19c/4-28 “HARQ-ACK multiplexing”
It is unlikely that these features would be commercialized in the same time frame in licensed and unlicensed spectrum. Since the testing of this feature is a significant effort, not having capability differentiation would block the introduction of this feature in either licensed or unlicensed.  
	4-19
	SR/HARQ-ACK/CSI multiplexing once per slot using a PUCCH (or HARQ-ACK/CSI piggybacked on a PUSCH) when SR/HARQ-ACK/CSI are supposed to be sent with the same starting symbol on the PUCCH resources in a slot
	SR/HARQ-ACK/CSI multiplexing once per slot, where overlapping PUCCH resources have the same starting symbols on the PUCCH resources in a slot while precluding the case of SR/HARQ-ACK by overlapping PUCCH resources with the same starting symbols on the PUCCH resources in a slot

	
	Yes
	
	Type 4
	No need
	Yes
	
	If FG4-28 is not included or not supported, HARQ-ACK/CSI piggyback on PUSCH once per slot when the starting OFDM symbol of the PUSCH is the same as the starting OFDM symbols of the PUCCH resource(s) that would have been transmitted on

If FG4-28 is included and supported, HARQ-ACK/CSI piggyback on PUSCH once per slot for which case the starting OFDM symbol of the PUSCH is the different from the starting OFDM symbols of the PUCCH resource(s) that would have been transmitted on

	RAN1
	Mandatory with capability signaling
	Mandatory with capability signaling

	4-19a
	SR/HARQ-ACK multiplexing once per slot using a PUCCH (or HARQ-ACK piggybacked on a PUSCH) when SR/HARQ-ACK are supposed to be sent with different starting symbols in a slot
	Overlapping PUCCH resources have different starting symbols in a slot
	4-19
	Yes
	
	Type 4
	No need
	Yes
	
	
	RAN1
	Optional with capability signaling
	Optional with capability signaling

	4-19b
	SR/HARQ-ACK/CSI multiplexing more than once per slot using a PUCCH (or HARQ-ACK/CSI piggybacked on a PUSCH) when SR/HARQ-ACK/CSI are supposed to be sent with the same or different starting symbol in a slot
	Overlapping PUCCH resources have same or different starting symbols in a slot
	4-19c
	Yes
	
	Type 4
	No need
	Yes
	
	
	RAN1
	Optional with capability signaling
	Optional with capability signaling

	4-19c
	SR/HARQ-ACK/CSI multiplexing once per slot using a PUCCH (or HARQ-ACK/CSI piggybacked on a PUSCH) when SR/HARQ-ACK/CSI are supposed to be sent with different starting symbols in a slot
	Overlapping PUCCH resources have different starting symbols in a slot
	4-19a
	Yes
	
	Type 4
	No need
	Yes
	
	
	RAN1
	Optional with capability signaling
	Optional with capability signaling

	4-28
	HARQ-ACK multiplexing on PUSCH with different PUCCH/PUSCH starting OFDM symbols
	
HARQ-ACK piggyback on a PUSCH with/without aperiodic CSI once per slot when the starting OFDM symbol of the PUSCH is different from the starting OFDM symbols of the PUCCH resource that HARQ-ACK would have been transmitted on

	4-1
	Yes
	
	Type 4
	No need
	Yes
	
	
	RAN1
	Mandatory with capability signalling
	




FG 4-23 “PUCCH repetitions”
Since the repeated transmissions could fall outside of COT, this feature implies a different implementation in unlicensed compared to licensed. Therefore, licensed/unlicensed capability differentiation is necessary for this feature.  
	4-23
	Repetitions for PUCCH format 1, 3, and 4 over multiple slots with K = 2, 4, 8
	
	
	Yes
	
	Type 4
	No need
	No need
	
	
	RAN1
	[Mandatory with capability signaling]
	Mandatory with capability signaling




FG 5-1b “More than one DL/UL switch point in a slot”
It is unlikely that more than one switching point in a slot would be commercialized in the same time frame in licensed and unlicensed spectrum. Since the testing of this feature is a significant effort, not having capability differentiation would block the introduction of this feature in either licensed or unlicensed.  
	5-1b
	More than one DL/UL switch point in a slot
	In TDD support more than one switch points in a slot for actual DL/UL transmission(s)
	
	Yes
	
	Type 4
	N.A.
TDD only
	Yes
	
	
	
	
	Optional with capability signaling




FG 5-14/5-16/5-17/5-17a “PDSCH and PUSCH repetitions”
Since the repeated transmissions could fall outside of COT, this feature implies a different implementation in unlicensed compared to licensed. Therefore, licensed/unlicensed capability differentiation is necessary for these features.  
	5-14
	Type 1 configured PUSCH repetitions over multiple slots
	1) K = 2, 4, 8 times repetitions with RV sequences
	5-19
	Yes
	
	Type 4
	No need
	No need
	
	
	
	
	Optional with capability signaling

	5-16
	Type 2 configured PUSCH repetitions over multiple slots
	1) K = 2, 4, 8 times repetitions with RV sequences
	5-20
	Yes
	
	Type 4
	No need
	No need
	
	
	
	
	Optional with capability signaling

	5-17
	PUSCH repetitions over multiple slots  
	1) K = 2, 4, 8 times repetitions
	
	Yes
	
	Type 4
	No need
	No need
	
	
	
	
	Mandatory with capability signaling

	5-17a
	PDSCH repetitions over multiple slots  
	1) K = 2, 4, 8 times repetitions
	
	Yes
	
	Type 4
	No need
	
	
	
	
	
	Optional with capability signaling




[bookmark: _Hlk54368421]FG 5-18/5-19/5-20/5-21 “SPS and configured grant”
It is unlikely that the SPS and configured grant feature would be commercialized in the same time frame in licensed and unlicensed spectrum. Since the testing of this feature represents a significant complexity, not having capability differentiation would block the introduction of this feature in either licensed or unlicensed.  
	5-18
	DL SPS
	
	
	Yes 
	
	Type 4
	No need
	No need
	
	
	
	
	Optional with capability signaling

	5-19
	Type 1 Configured UL grant
	1) K = 1
	
	Yes
	
	Type 4
	No need
	No need
	
	
	
	
	Optional with capability signaling

	5-20
	Type 2 Configured UL grant 
	1) K = 1
	
	Yes
	
	Type 4
	No need
	No need
	
	
	
	
	Optional with capability signaling

	5-21
	Pre-emption indication for DL
	
	
	Yes
	
	Type 4
	No need
	No need
	
	
	
	
	Optional with capability signaling




FG 5-22/5-23/5-24/5-25 “CBG operation”
It is unlikely that the CBG feature would be commercialized in the same time frame in licensed and unlicensed spectrum. Since the testing of this feature represents a significant complexity, not having capability differentiation would block the introduction of this feature in either licensed or unlicensed.  
	5-22
	CBG-based re-transmission for DL using CBGTI
	
	
	Yes
	
	Type 4
	No need
	No need
	
	
	
	
	Optional with capability signaling

	5-23
	CBGFI for CBG-based re-transmission for DL
	
	5-22
	Yes
	
	Type 4
	No need
	No need
	
	
	
	
	Optional with capability signaling

	5-24
	Dynamic HARQ-ACK codebook using sub-codebooks for CBG-based re-transmission for DL
	
	
	Yes
	
	Type 4
	No need
	No need
	
	
	
	
	Optional with capability signaling

	5-25
	CBG-based re-transmission for UL using CBGTI
	
	
	Yes
	
	Type 4
	No need
	No need
	
	
	
	
	Optional with capability signaling




FG 5-30/5-30a/5-31 “Larger scheduling offsets”
Increased scheduling offsets imply different implementation in unlicensed, since the scheduled transmission could fall outside of COT Therefore, licensed/unlicensed capability differentiation is necessary for these features.  
	5-30
	DL scheduling slot offset greater than zero for PDSCH mapping type A
	Support of DL scheduling slot offset (K0) greater than zero for PDSCH mapping type A
	
	Yes
	
	Type 4
	Yes
	Yes
	
	
	
	Mandatory with capability signaling
	Mandatory with capability signaling

	5-30a
	DL scheduling slot offset greater than zero for PDSCH mapping type B
	Support of DL scheduling slot offset (K0) greater than zero for PDSCH mapping type B
	
	Yes
	
	Type 4
	Yes
	Yes
	
	
	
	
	Mandatory with capability signaling

	5-31
	UL scheduling slot offset greater than 12
	Support of UL scheduling slot offset (K2) greater than 12
	
	Yes
	
	Type 4
	Yes
	Yes
	
	
	
	Mandatory with capability signaling
	Mandatory with capability signaling




FG 8-7/8-8 “Power control with two closed loops”
It is unlikely that power control with two closed loops would be commercialized in the same time frame in licensed and unlicensed spectrum. Not having capability differentiation would block the introduction of this feature in either licensed or unlicensed bands. 
	8-7
	UL power control with 2 PUSCH closed loops
	Two different TPC loops 
	
	Yes
	
	Type 4
	Yes
	Yes
	
	
	
	Mandatory with capability signaling
	Mandatory with capability signaling

	8-8
	UL power control with 2 PUCCH closed loops
	Two different TPC loops
	
	Yes
	
	Type 4
	Yes
	Yes
	
	
	
	Mandatory with capability signaling
	Mandatory with capability signaling




FG 5-34/5-34a/2-32c “New MCS and CQI tables”
It is unlikely that the new MCS and CQI tables would be commercialized in the same time frame in licensed and unlicensed spectrum. Since the testing of this feature is a significant effort, especially at the 10-5 BLER levels, not having capability differentiation could block the introduction of this feature in either licensed or unlicensed bands.  
	5-34
	New 64QAM MCS table for PDSCH
	New 64QAM MCS table for PDSCH

	
	Yes
	
	Type 4
	No need
	Yes
	
	
	RAN1
	Optional with capability signaling
	Optional with capability signaling

	5-34a
	New 64QAM MCS table for PUSCH
	New 64QAM MCS tables for PUSCH with and without transform precoding respectively
 

	
	Yes
	
	Type 4
	No need
	Yes
	
	
	RAN1
	Optional with capability signaling
	Optional with capability signaling

	2-32c
	New CQI table
	CQI table with target BLER of 10^-5
	
	Yes
	
	Type 4
	No need
	Yes
	
	
	RAN1
	Optional with capability signaling
	Optional with capability signaling




As an additional point, we suggest to clarify the relationship between Rel-16 FG 10-26a “CSI-RS based RRM” and Rel-15 FG 1-5/1-5a/1-6/1-7/1-8/1-9, all of which are copied below. 

Proposal 13:  Clarify that a UE indicating no support of FG 10-26a, also indicates that none of Rel-15 FG 1-5/1-5a/1-6/1-7/1-8/1-9 are supported by the UE in unlicensed bands. 

	10. NR-unlicensed
	10-26a
	CSI-RS based RRM for operation with shared spectrum channel access 
	CSI-RS based RRM for operation with shared spectrum channel access 
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signalling




	1-5
	CSI-RS based RRM measurement with associated SS-block
	1) CSI-RSRP measurement
2) CSI-RSRQ measurement
	1-1, CSI-RS 
	Yes
	Not support CSI-RSRP and CSI-RSRQ measurement
	Type 4
	No need
	Yes
	
	
	RAN1
	
	Optional with capability signaling
Note: This does not discourage RAN4 to complete their work
Note: there is expectation that RAN4 will complete the corresponding RRM measurement 

	1-5a
	CSI-RS based RRM measurement without associated SS-block
	1) CSI-RSRP measurement 
2) CSI-RSRQ measurement
3) There is SS-block in the target frequency on which the RRM measurement is performed
	1-1, CSI-RS
	Yes
	
	Type 4
	No need
	Yes
	
	
	RAN1
	
	Optional with capability signaling
Note: This does not discourage RAN4 to complete their work
Note: there is expectation that RAN4 will complete the corresponding RRM measurement 

	1-6
	CSI-RS based RS-SINR measurement
	1) CSI-SINR measurement
	1-1
1-5
	Yes
	Not support CSI-SINR measurement
	Type 4
	No need
	Yes
	
	
	RAN1
	Optional with capability signaling
	Optional with capability signaling

	1-7
	CSI-RS based RLM
	1) CSI-RS based RLM
	1-1, CSI-RS
	Yes
	Not support CSI-RS based RLM
	Type 4
	No need
	Yes
	
	
	RAN1
	
	Mandatory with capability signaling 


	1-8
	RLM based on a mix of SS block and CSI-RS signals within active BWP
	
	1-4 and 1-7
	Yes
	UE does not support RLM based on a mix of SS block and CSI-RS signals
	Type 4
	No need
	No need
	
	
	RAN1
	[Mandatory /optional with capability signaling]
	Optional with capability signaling

	1-9
	CSI-RS based contention free RA for HO
	
	1-1
CSI-RS

1-5 or 1-5a
	Yes
	UE does not support CSI-RS based contention free RA for HO
	Type 4
	No need
	No need
	
	
	RAN1
	Optional with capability signaling
	Optional with capability signaling




Similar to the above, we suggest clarifying the relationship between Rel-16 FG 10-2c/10-2d “SSB-based RLM” and Rel-15 FG 1-4 “SSB-based RLM”, each of which is copied below. 

Proposal 14: Clarify that Rel-15 FG 1-4 applies to licensed band operation only. 

	10. NR-unlicensed
	10-2c
	SSB-based RLM for dynamic channel access mode
	1. SSB-based RLM with Q for dynamic channel access mode
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Q indicates the value of RAN1 parameter 

the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signaling

This FG may be a part of basic operation for a particular scenario

	10. NR-unlicensed
	10-2d
	SSB-based RLM for semi-static channel access mode
	1. SSB-based RLM with Q for semi-static channel access mode, when DRS window is no longer than the fixed frame period
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Q indicates the value of RAN1 parameter 

the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signaling

This FG may be a part of basic operation for a particular scenario



	1-4
	SS block based RLM
	1) SS block based RLM
	1-1
	Yes
	Not support SS block based RLM
	Type 4
	No need
	No need
	
	
	RAN1
	
	Mandatory with capability signaling which shall be set to ‘1’ 






Based on the above contributions, it is agreed to discuss following point in the email discussion.
Discussion point #4
· Whether or not to introduce licensed/unlicensed differentiation for some Rel-15 FGs according to the proposal in R1-2008614


5.1	Proposal and discussion
Based on the contribution, following proposal can be a starting point for the discussion.

FL proposal 5:
· Introduce licensed/unlicensed capability differentiation for the following features i.e., by introducing copy of following FGs in Rel-16 for unlicensed bands only:
· FG 1-3 (SS block based SINR measurement (SS-SINR))
· FG 2-32a/2-32b (Semi-persistent CSI report on PUCCH/PUSCH)
· FG 3-6 (Dynamic SFI monitoring)/3-7 (Precoder-granularity of CORESET size)/3-8 (Up to 10 search spaces in a SCell)
· FG 4-11 (Semi-static HARQ-ACK codebook)
· FG 4-13 (More than one SR configurations per PUCCH group)
· FG 4-19/4-19a/4-19b/4-19c/4-28 (HARQ-ACK multiplexing)
· FG 4-23 (Repetitions for PUCCH format 1, 3, and 4 over multiple slots with K = 2, 4, 8)
· FG 5-1b (More than one DL/UL switch point in a slot)
· FG 5-14/5-16/5-17/5-17a (PDSCH and PUSCH repetitions)
· FG 5-18/5-19/5-20/5-21 (SPS and configured grant)
· FG 5-22/5-23/5-24/5-25 (CBG operation)
· FG 5-30/5-30a/5-31 (Larger scheduling offsets)
· FG 8-7/8-8 (Power control with two closed loops)
· FG 5-34/5-34a/2-32c (New MCS and CQI tables)

Companies are encouraged to check above FL proposal and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposal: 
	Company
	Comment

	NTT DOCOMO
	We are fine to introduce licensed/unlicensed capability differentiation if different UE behaviour is necessary for the FG. In that sense, following is our view:
· FG 1-3: OK to introduce the differentiation
· FG 2-32a/2-32b: OK to introduce the differentiation
· FG 3-6: OK to introduce the differentiation
· FG3-7/3-8: No differentiation is necessary
· FG 4-11: OK to introduce the differentiation
· FG 4-13: No differentiation is necessary
· FG 4-19/4-19a/4-19b/4-19c/4-28: OK to introduce the differentiation
· FG 4-23: OK to introduce the differentiation
· FG 5-1b: No differentiation is necessary
· FG 5-14/5-16/5-17/5-17a: OK to introduce the differentiation
· FG 5-18/5-19/5-20/5-21: No differentiation is necessary
· FG 5-22/5-23/5-24/5-25: OK to introduce the differentiation
· FG 5-30/5-30a/5-31: OK to introduce the differentiation
· FG 8-7/8-8: No differentiation is necessary
FG 5-34/5-34a/2-32c: OK to introduce the differentiation

	Intel
	We are generally fine to introduce licensed/unlicensed differentiation for ‘per UE’ capabilities, but prefer case by case study. Thus, we agree DCM’s view on individual case whether to have licensed/unlicensed differentiation.

	Huawei, HiSilicon
	We would like to provide some general comments first. Two types of capabilities are involved: optional or mandatory with signalling. For the Rel-15 UE capabilities that are mandatory with signalling, introducing a licensed/unlicensed differentiation in Rel-16 should not imply that the feature becomes optional for licensed bands, but just that the feature is optional for unlicensed bands. We would like to confirm this understanding.
We are in general open to the licensed/unlicensed differentiation for selected Rel-15 features when it is justified that a different test is necessary. If a common test can be defined for some feature regardless of operation in licensed or unlicensed band then the motivation for licensed/unlicensed differentiation is not needed for this specific feature. In the list provided in R1-2008614, it seems some features may justify having a different test for licensed and unlicensed operation, while some other features should be able to rely on a common test.

	Nokia, NSB
	In general we agree with Huawei’s observations above, and we have taken that rationale in the analysis we provide below, taking DOCOMO’s assessment as baseline:
· FG 1-3: Unclear if differention is the right word here, as this feature is essentially superseded by the corresponding NR-U features 10-2c/10-2d. In any case it is OK that a UE supports 1-3 in licensed only, but given this is a mandatory feature it is important to ensure 10-2c/10-2d are also mandatory in the relevant scenarios.
· FG 2-32a/2-32b: OK to introduce the differentiation
· FG 3-6: OK to introduce the differentiation
· FG3-7/3-8: No differentiation is necessary
· FG 4-11: OK to introduce the differentiation
· FG 4-13: No differentiation is necessary
· FG 4-19/4-19a/4-19b/4-19c/4-28: OK to introduce the differentiation
· FG 4-23: OK to introduce the differentiation
· FG 5-1b: OK to introduce the differentiation
· FG 5-14/5-16/5-17/5-17a: OK to introduce the differentiation
· FG 5-18/5-19/5-20/5-21: OK to introduce the differentiation
· FG 5-22/5-23/5-24/5-25: No differentiation is necessary
· FG 5-30/5-30a: No differentiation is necessary
· 5-31: OK to introduce the differentiation
· FG 8-7/8-8: No differentiation is necessary
· FG 5-34/5-34a/2-32c: No differentiation is necessary

	Ericsson
	General Comment:
As QC explains, the main issue is that due availability of IODT testing for unlicensed (or licesend), lack of differentiation would delay commertializaiton of the feature for unlicensed. We absolutely agree this case should be avoided. 
We also understand QC concerns and are open to discuss what would be the best practice that we could adopt.
 After consulting with our expert, our understanding is that this case happens only if a network or a UE are about to offer (IODT for) unlicensed NR and if that UE or NW supports one of the features with “per-UE” capabilities only for unlicensed or licensed (not both), the problem would really appear. It would be sufficient to introduce a capability split by that time. That would still be backwards compatible if we by then introduce a capability for FeatureA-InUnlicensed: By that time there cannot be any UE or NW that supports the feature in unlicensed. Otherwise, the problem would have surfaced earlier... or another UE or NW managed to implement and IODT it for both licensed and unlicensed. 

Detailed Comment:
Regardless whether we introduce differentiation already now of when there is an issue, it is important to discuss whether differentiation is needed or not.
In this analysis, we would like to also consider another aspect unlicensed operation in controlled enviroements that would be pretty much like operation in licensed band. So, whether we 

· FG 1-3 (SS block based SINR measurement (SS-SINR))
· OK to introduce differentiation at some point
· FG 2-32a/2-32b (Semi-persistent CSI report on PUCCH/PUSCH)
· OK to introduce differentiation at some point. Not likely to be used for unlicensed for uncontrolled enviroements. In controlled environements and FBE, would be similar to licensed. 
· FG 3-6 (Dynamic SFI monitoring)
· OK to introduce differentiation at some point
· 3-7 (Precoder-granularity of CORESET size)/3-8 (Up to 10 search spaces in a SCell)
· Maybe OK to introduce differentiation at some point
· FG 4-11 (Semi-static HARQ-ACK codebook)
· Not OK to introduce differentiation
· Type-1 could be also used for unlic, specially controlled enviroementes. Always using Type-3 is overkill (large CB size, etc).
· FG 4-13 (More than one SR configurations per PUCCH group)
· Not OK to introduce differentiation. 
· The motivation is for IIOT/URLLC use cases. It is as important for operation on licensed similarly to unlicensedv (in controlled environements)
· FG 4-19
· Not OK to introduce differentiation. 
· This is a mandatory feature and in the simplest form (same starting symbol). 
· FG 4-19a/4-19b/4-19c (HARQ-ACK multiplexing)
· OK to introduce differentiation at some point
· FG 4-28
· Not OK to introduce differentiation. 
· This is a mandatory feature and important for HARQ-ACK multiplexing on PUSCH
· FG 4-23 (Repetitions for PUCCH format 1, 3, and 4 over multiple slots with K = 2, 4, 8)
· Not OK to introduce differentiation. 
· For PUCCH repetition, the PUCCH can be repeated in a slot if there are availabe symbols for uplink, This framework fits well when there is LBT failure for a transmission in a slot. Then PUCCH repetiton would be deferred to the next availabe slot. 
· FG 5-1b (More than one DL/UL switch point in a slot)
· OK to introduce differentiation at some point
· FG 5-14/5-16
· Not OK to introduce differentiation. 
· CG PUSCH repetition on unlic in Rel-16, by spec is different in lic and unlic. So, the differentiation is taken care by corresponding FG 10-18, 10-28 in Rel-16.
· One or both of {5-19, 5-20} is pre-requsite for FG 10-18, FG 10-28.
· FG 5-17/5-17a (PDSCH and PUSCH repetitions)
· Not OK to introduce differentiation. 
· Not clear additional complexity. If LBT fails, that transmission is skipped. That is euqivalnet to have the symbols invalid for transmission of DL or UL. But in principle, since the repetiton can be skipped, it is not clear why differentiation is needed.
· FG 5-18/5-19/5-20/5-21 (SPS and configured grant)
· Maybe OK to introduce differentiation at some point
· Although, similarly to SR, we are not sure for URLLC/IIOT applications on lic, where DL SPS and UL CG are crucial.
· FG 5-22/5-23/5-24/5-25 (CBG operation)
· OK to introduce differentiation at some point
· FG 5-30/5-30a/5-31 (Larger scheduling offsets)
· Not OK to introduce differentiation
· First these features are mandatory. Second, we should consider FBE operation too. For FBE on unlicensed, the gNB can schedule in an FFP with gap between DCI and scheduled transmission. 
· FG 5-31
· Maybe OK to introduce differentiation
· Maybe offset greater than 12 is overkill for unlicensed and also for scheduling within an FFP for FBE.
· FG 8-7/8-8 (Power control with two closed loops)
· Not OK to introduce differentiation
· These features are mandatory. Would be different implementation?
· FG 5-34/5-34a/2-32c (New MCS and CQI tables)
· Not OK to introduce differentiation
· The argument on complexity is also valid for URLLC/IIoT for licesend. So, it is not clear why lic/unlic would make a difference for URLLC use cases.


	Moderator
	Thank you very much for the feedback.
Based on the feedback, following can be updated proposal.

· At least for following FGs, Rel-16 FGs to indicate the support of feature in unlicensed band can be introduced
· FG 1-3 (SS block based SINR measurement (SS-SINR))
· FG 2-32a/2-32b (Semi-persistent CSI report on PUCCH/PUSCH)
· FG 3-6 (Dynamic SFI monitoring)
· FG 4-19a/4-19b/4-19c (HARQ-ACK multiplexing)
· Note: for above listed FGs, indicating the support of Rel-15 FG means support of the feature in licensed band
· Note: for above listed FGs, mandatory or optional for Rel-15 FG is not changed, but Rel-16 FG for unlicensed band is optional with capability signaling

	Huawei, HiSi02
	Thank you for the discussion, the latest proposal from the moderator is going in the right direction. We would like to suggest a few updates for clarification below. Regarding the specific FGs targeted by the agreement, we are not sure that FG 4-19a/4-19b/4-19c would require a different testing procedure in licensed or unlicensed band. Could companies who support the differentiation for FG 4-19a/4-19b/4-19c clarify why it is needed from a testing perspective, or if it is needed for another reason?
[bookmark: _Hlk55287476]-          At least for the following FGs, Rel-16 FGs can be introduced to indicate the support of the feature in unlicensed band can be introduced
  FG 1-3 (SS block based SINR measurement (SS-SINR))
  FG 2-32a/2-32b (Semi-persistent CSI report on PUCCH/PUSCH)
  FG 3-6 (Dynamic SFI monitoring)
  [FG 4-19a/4-19b/4-19c (HARQ-ACK multiplexing)]
-          Note1: for above listed FGs, indicating the support of Rel-15 FG means support of the feature in licensed band only
-          Note2: for above listed FGs, mandatory or optional for Rel-15 FG is not changed, but Rel-16 FG for unlicensed band is optional with capability signaling

	LG Electronics
	We are fine with Moderator’s proposal and updates from Huawei. No strong view on FG 4-19a/b/c, but it would be good to clarify the necessity and impact of making them as separate Rel-16 FGs on unlicensed band, from supporting proponents.

	Nokia, NSB
	Regarding Note2 (following Huawei’s editing) it is in general OK except for FG 1-3, which is mandatory with capability signalling set to ‘1’ in Rel-15. The corresponding Rel-16 FGs need to be also mandatory in the respective scenarios, but this discussion is still ongoing in NR-U feature discussions.




Updated FL proposal 5:
· At least for the following FGs, Rel-16 FGs can be introduced to indicate the support of the feature in unlicensed band
· FG 1-3 (SS block based SINR measurement (SS-SINR))
· FG 2-32a/2-32b (Semi-persistent CSI report on PUCCH/PUSCH)
· FG 3-6 (Dynamic SFI monitoring)
· Note1: for above listed FGs, indicating the support of Rel-15 FG means support of the feature in licensed band only
· Note2: for above listed FGs, mandatory or optional for Rel-15 FG is not changed, but Rel-16 FG for unlicensed band is optional with capability signaling


Companies are encouraged to check above FL proposal and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposal: 
	Company
	Comment

	DOCOMO
	Agree with updated FL proposal 5 in principle.
Regarding FG 1-3 (SS block based SINR measurement (SS-SINR)), the FG for SS-SINR should be FG1-2, which is optional with capability signalling in Rel.15, and SS-SINR is not discussed for potential basic FGs in NR-U. So we think it is fine to be included in the proposal.
Regareding FG 4-19a/4-19b/4-19c (HARQ-ACK multiplexing), we thought these FG would be affected by LBT outcome, but after further reviewing, we found that there would be no fundamental difference between licensed and unlicensed operations as LBT is carried out after determining the PUCCH/PUSCH to be transmitted. In that sense, we suggest to remove these FGs from the proposal or add bracket for further study.
(Based on moderator’s request internally, FGs 3-7/3-8 have been deleted as they were not included in the last proposal from moderator.)

	Qualcomm
	We very much appreciate the moderator’s efforts and companies’ willingness to discuss this issue. We do understand that the amount of time available for this discssion will be limited; however, we still think it is not the best approach to automatically drop FGs just because one or few companies are unsure or express concerns. We would rather agree on the whole ‘set’, or at least the majority of it rather then a small subset. 
In our view, all the originally listed features should have differentiation, but in particular, the following are essential to have differentiation for:
· FG 1-3 (SS block based SINR measurement (SS-SINR))
· FG 2-32a/2-32b (Semi-persistent CSI report on PUCCH/PUSCH)
· FG 3-6 (Dynamic SFI monitoring)
· FG 4-19
· 4-19a/4-19b/4-19c/4-28 (HARQ-ACK multiplexing)
· FG 4-23 (Repetitions for PUCCH format 1, 3, and 4 over multiple slots with K = 2, 4, 8)
· FG 5-14/5-16/5-17/5-17a (PDSCH and PUSCH repetitions)
· FG 5-18/5-19/5-20/5-21 (SPS and configured grant)

In the following, we give our responses to the concerns expressed in the above email inputs. 
· FG 1-3 (SS block based SINR measurement (SS-SINR))
· No concern so far
· FG 2-32a/2-32b (Semi-persistent CSI report on PUCCH/PUSCH)
· No concern so far
· FG 3-6 (Dynamic SFI monitoring)
· No concern so far
· FG 4-19
· Concern from Ericsson, quoting that this feature is mandatory. However, there is no intent to change mandatory/optional status. The proposal is to express the IODT bit with licensed/unlicensed granularity. This will speed up the deployment of the feature.
· Concern from Huawei, asking why there is an issue with testing. The issue is that unless the base station(s) implement the features both in licensed and unlicensed, the featuere cannot be tested. Then it cannot be deployed either in licensed or in unlicensed for a UE that has both licensed and unlicensed capability.  
· 4-19a/4-19b/4-19c/4-28 (HARQ-ACK multiplexing)
· Concern from Huawei, same comment as above.
· FG 4-23 (Repetitions for PUCCH format 1, 3, and 4 over multiple slots with K = 2, 4, 8)
· Concern from Ericsson saying that intra-slot PUCCH repetition is useful for unlicensed. However, FG 4-23 is only for inter-slot repetition, so that should address the Ericsson concern. We note also that unless PUCCH is limited to only 14-symbol long format for the purposes of this FG, every repetition would require individual LBT, making the feature much less practical where LBT is required. 
· FG 5-14/5-16/5-17/5-17a (PDSCH and PUSCH repetitions)
· Opinion from Ericsson is that having individual LBT check doesn’t disable the feature. We agree that it doesn’t disable it but it makes it impractical for use. If it is impractical then the base station won’t implement it, and again, we have a testing issue that will force the ‘de-featuring’ PDSCH and PUSCH repetition in licensed in UEs that support both licensed and unlicensed. Assumedly, all the efforts for sharing COT between DL and UL was introduced for a reason. It would be odd if we say now that it is perfectly fine to have individual LBT for every individual UL slot and the system works fine with that. 
· If it is the consensus view that FG 5-14/5-16 are not supported in unlicensed, we are ok with removing them from the list but FG 5-17/5-17a should be kept. 
· FG 5-18/5-19/5-20/5-21 (SPS and configured grant)
· Concern from NTT DOCOMO but no particular reason was given. Assumedly requires more discussion. 

To respond to Ericsson’s general comment, yes, if we could know today what will be implemented in the base stations, the proposed set for differentiation could be smaller or different. But we cannot know that, while we need to add the agreed capabilities now, or in the near future, because having a further stretched maintenance for Rel-16 is not realistic.  To us, the Ericsson proposal on delaying the decisions is akin to postponing some mandatory/optional decisions with saying that let’s wait until someone wants to deploy this feature and decide then.  

	Moderator
	Based on the discussion in GTW session, updated FL proposal is provided.




Updated FL proposal 5:
· At least for the following FGs, Rel-16 FGs can be introduced to indicate the support of the feature in unlicensed band
· FG 1-3 (SS block based SINR measurement (SS-SINR))
· FG 2-32a/2-32b (Semi-persistent CSI report on PUCCH/PUSCH)
· FG 3-6 (Dynamic SFI monitoring)
· [FG 4-19]
· [FG 4-19a/4-19b/4-19c/4-28 (HARQ-ACK multiplexing)]
· FG 4-23 (Repetitions for PUCCH format 1, 3, and 4 over multiple slots with K = 2, 4, 8)
· FG 5-14/5-16/5-17/5-17a (PDSCH and PUSCH repetitions)
· [FG 5-18/5-19/5-20/5-21 (SPS and configured grant)]
· Note1: for above listed FGs, indicating the support of Rel-15 FG by Rel-16 UE means support of the feature in licensed band only
· FFS: Note2: for above listed FGs, mandatory or optional for Rel-15 FG for licensed band is not changed, and Rel-16 FG for unlicensed band replicated from Rel-15 mandatory FG with capability signaling is part of basic FGs for all corresponding scenarios of NR-U)

Companies are encouraged to check above FL proposal and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposal: 
	Company
	Comment

	MediaTek
	1. About SS-SINR, its index is FG 1-2 instead of FG 1-3 in TR38.822, V15.0.1.
2. In addition, for SS-SINR, it is “optional with capability signaling” in both TR38.822 and TS38.306, instead of “mandatory with capability signalling set to ‘1’.”
3. In unlicensed bands, the applicability/usefulness of some of the “mandatory” Rel-15 FGs to unlicensed bands is not clear. Take FG 4-23 for example. There are requirements such as MCOT, OCB and PSD with unlicensed operation. Repetition of PUCCH format 1, 3, and 4 (all formats with only one PRB) over multiple slots is to enhance coverage. However, NR-U target cell sizes are usually much smaller than NR. In addition, coverage enhancement in NR-U can be achived by their counterpart interlaced design ePUCCH format 1, 3. Furthermore, due to MCOT limitation, it is not practical to configure a PUCCH with multiple slots in NR-U. 
	Index
	Feature group
	Component
	Mandatory/Optional

	4-23
	Repetitions for PUCCH format 1, 3, and 4 over multiple slots with K = 2, 4, 8
	Repetitions for PUCCH format 1, 3, and 4 over multiple slots with K = 2, 4, 8
	Mandatory with capability signalling




4. With the clarification in 2 and point made in 3, we wonder if it is possible to revert Note 2 back to an earlier version provided by Huawei and adopted by the moderator, repeated in the following: 
· Note2: for above listed FGs, mandatory or optional for Rel-15 FG is not changed, but Rel-16 FG for unlicensed band is optional with capability signalling

	LG Electronics
	For above listed FGs, there are three Rel-15 FGs which are mandatory with capability signlaing, as follows.

	Index
	Feature group
	Component
	Mandatory/Optional

	4-19
	SR/HARQ-ACK/CSI multiplexing once per slot using a PUCCH (or HARQ-ACK/CSI piggybacked on a PUSCH) when SR/HARQ-ACK/CSI are supposed to be sent with the same starting symbol on the PUCCH resources in a slot
	SR/HARQ-ACK/CSI multiplexing once per slot, where overlapping PUCCH resources have the same starting symbols on the PUCCH resources in a slot while precluding the case of SR/HARQ-ACK by overlapping PUCCH resources with the same starting symbols on the PUCCH resources in a slot

	Mandatory with capability signaling

	4-23
	Repetitions for PUCCH format 1, 3, and 4 over multiple slots with K = 2, 4, 8
	Repetitions for PUCCH format 1, 3, and 4 over multiple slots with K = 2, 4, 8
	Mandatory with capability signalling

	5-17
	PUSCH repetitions over multiple slots  
	1) K = 2, 4, 8 times repetitions
	Mandatory with capability signalling



Among them, we think 4-19 should be a basic feature group for NR-U scenarios supporting PUCCH in unlicensed spectrum. On the other hand, we are open to discuss whether FG 4-23 and FG 5-17 can be optional with capability signlaing for Rel-16, despite they are mandatory with capability signlaing for Rel-15.


	MediaTek 
	Thanks LG for providing further information and views. 
We are OK with LG’s proposal to make FG 4-19 a basic FG (i.e. “mandatory with capability signaling”) for applicable NR-U deployment scenarios. Meanwhile, to address the concern raised by Apple, we hence propose to update Note 2 as follows. 
· Note2: for above listed FGs, mandatory or optional for Rel-15 FG is not changed, but Rel-16 FG for unlicensed band is optional with capability signalling except for FG4-19. FG4-19 is “mandatory with capability signalling for NR-U deployment scenarios B, C and E specified in Annex B.3 of TS38.300.

For your information: 
	TS38.300, Annex B (informative): Deployment Scenarios
B.3	NR Operation with Shared Spectrum
NR Radio Access operating with shared spectrum channel access can support the following deployment scenarios:
-	Scenario A: Carrier aggregation between NR in licensed spectrum (PCell) and NR in shared spectrum (SCell);
· Scenario A.1: SCell is not configured with uplink (DL only). 
· Scenario A.2: SCell is configured with uplink (DL+UL). 
-	Scenario B: Dual connectivity between LTE in licensed spectrum and NR in shared spectrum (PSCell);
-	Scenario C: NR in shared spectrum (PCell);
-	Scenario D: NR cell in shared spectrum and uplink in licensed spectrum;
-	Scenario E: Dual connectivity between NR in licensed spectrum (PCell)and NR in shared spectrum (PSCell).
Carrier aggregation of cells in shared spectrum is applicable to all deployment scenarios.





	Huawei
	NR-U FGs with capability signalling that are agreed as basic FGs are anyway optional with capability signalling, simply because it is not mandatory to support NR-U. Of course we can discuss whether, after licensed/unlicensed differentiation, the Rel-16 FG for unlicensed operation corresponding to some Rel-15 features should be basic FGs for some NR-U scenario(s). 
For the FGs 4-19(x), we think the following conclusion made in RAN1#102e already justified that no need for differentiation.
Conclusion:
For operation with shared spectrum channel access, it is a common understanding that when UE performs UCI multiplexing on PUSCH or PUCCH, that the multiplexing procedure is not dependent on the outcome of the channel access procedure corresponding to the PUSCH or PUCCH transmission.

	Apple
	First of all, we do not agree that mandatory feature in licensed band automatically becomes mandataory for unlicensed, NRU, operation, unless there is explicit NRU agreement 
We believe the need of this discussion is due to the lack to explicit NRU related UE feature as part of Rel-16 feature list, the discussion should first focus on the introduction of the UE capability reporting without a string attached such that the bar to support NRU is the same as the bar to support licensed NR operation.
We do not think we can make a complete agreement in this meeting, so we support the current FL proposal to make the note 2, FFS.



Based on the discussion in GTW session, following agreements were made.
Agreements:
· At least for the following FGs, Rel-16 FGs can be introduced to indicate the support of the feature in unlicensed band
· FG 1-2 (SS block based SINR measurement (SS-SINR))
· FG 2-32a/2-32b (Semi-persistent CSI report on PUCCH/PUSCH)
· FG 3-6 (Dynamic SFI monitoring)
· [FG 4-19]
· FG 4-19a/4-19b/4-19c/4-28 (HARQ-ACK multiplexing)
· FG 4-23 (Repetitions for PUCCH format 1, 3, and 4 over multiple slots with K = 2, 4, 8)
· FG 5-14/5-16/5-17/5-17a (PDSCH and PUSCH repetitions)
· [FG 5-18/5-19/5-20/5-21 (SPS and configured grant)]
· Note1: for above listed FGs, indicating the support of Rel-15 FG by Rel-16 UE means support of the feature in licensed band only
· Note2: for above listed FGs, Rel-16 FGs for unlicensed band replicated from Rel-15 are “optional with capability signaling” in UE features list
· FFS: whether each of Rel-16 versions of 4-19/4-23/4-28/5-17 is part of basic operation for corresponding scenarios of NR-U
· FFS: interpretation of support of FG in case of cross-carrier operation between licensed and unlicensed carriers



Conclusion
Agreements:
· Define a new FG for support of up to three different numerologies for NR part of EN-DC, NGEN-DC, NE-DC and NR-CA where UE is not configured with two NR PUCCH groups
	22. NR Others
	22-x
	Support of up to three different numerologies in the same NR PUCCH group for NR part of EN-DC, NGEN-DC, NE-DC and NR-CA where UE is not configured with two NR PUCCH groups
	Support of up to three different numerologies in the same NR PUCCH group for NR-CA where UE is not configured with two NR PUCCH groups 

1) Which NR Carrier type(s) that can transmit NR PUCCH 
	
	Yes
	N/A
	
	Per BC

	N/A
	N/A 
	N/A
	Candidate values
1) One or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} that can be configured with the PUCCH transmission
	Optional with capability signalling



· Define a new FG for support of up to four different numerologies for NR part of EN-DC, NGEN-DC, NE-DC and NR-CA where UE is not configured with two NR PUCCH groups
	22. NR Others
	22-x
	Support of up to four different numerologies in the same NR PUCCH group for NR part of EN-DC, NGEN-DC, NE-DC and NR-CA where UE is not configured with two NR PUCCH groups
	Support of up to four different numerologies in the same NR PUCCH group for NR-CA where UE is not configured with two NR PUCCH groups 

1) Which NR Carrier type(s) that can transmit NR PUCCH 
	
	Yes
	N/A
	
	Per BC

	N/A
	N/A 
	N/A
	Candidate values
1) One or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} that can be configured with the PUCCH transmission
	Optional with capability signalling



· Note: These capabilities are indicated independently for each BC of EN-DC, NGEN-DC, NE-DC and NR-CA


Agreements:
· Whether to support two PUCCH groups is reported per BC for NR-CA with 3 or more bands with at least two carrier types from carrier types {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2}
· For the BC, the UE reports one or multiple of supported configuration(s) of {primary PUCCH group config, secondary PUCCH group config} where for each supported configuration,
· the “primary PUCCH group config” includes following information:
· One or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} mapped to the primary PUCCH group
· One or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} that can be configured with the PUCCH transmission in the primary PUCCH group
· the “secondary PUCCH group config” includes following information:
· One or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} mapped to the secondary PUCCH group
· One or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} that can be configured with the PUCCH transmission in the secondary PUCCH group
· Note: for each {primary PUCCH group config, secondary PUCCH group config}, each carrier type of {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} is mapped to either or both of the primary PUCCH group config and the secondary PUCCH group config.
· Note: RAN1 will discuss on how to handle the SDL or SUL band, for example as below
· SDL overlapping with either TDD or FDD can follow the same principle with TDD or FDD accordingly
· SDL having no overlapped TDD or FDD can follow the same principle with FDD
· Note: When the carrier type of NUL is indicated for PUCCH transmission location, the SUL in the same cell as in the NUL can also be configured for PUCCH transmission
· FFS: how to cover licensed/unlicensed and/or FR1/FR2 differentiations
· Note: When the carrier type of NUL is indicated for one PUCCH group config, the SUL in the same cell as in the NUL can also be configured for the PUCCH group
· FFS: SUL is counted as number of bands for the condition of this new FG reporting

[bookmark: _Hlk55919024]Working assumption:
2nd FFS in above agreements is removed i.e., SUL is counted as number of bands for the condition of this new FG reporting.
· This note is added not only for FG22-7 but also for FG22-6/6a


Agreements:
· Define new FGs for requiring an offset between the end of PDCCH triggering A-SRS and the SRS transmission for CB PUSCH and antenna switching as below
	22-x
	For SRS for CB PUSCH and antenna switching on FR1 with symbol level offset for aperiodic SRS transmission  
	For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 symbols offset between aperiodic SRS triggering and transmission
	2-53
	Yes
	N/A
	 
	Per FS
(applicable to FR1 only)
	n/a
	n/a
	n/a
	 
	Optional with capability signalling

	22-xa
	PDCCH monitoring on any span of up to 3 consecutive OFDM symbols of a slot and constrained timeline for SRS for CB PUSCH and antenna switching on FR1
	· A UE supports FG 3-2
· For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 symbols offset between aperiodic SRS triggering and transmission   
	3-2, 2-53
	Yes
	N/A
	 
	Per FS
(applicable to FR1 only)
	n/a
	n/a
	n/a
	 
	Optional with capability signalling

	22-xb
	For type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS, monitoring occasion can be any OFDM symbol(s) of a slot for Case 2 and constrained timeline for SRS for CB PUSCH and antenna switching on FR1
	· A UE supports FG 3-5
· For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 symbols offset between aperiodic SRS triggering and transmission   
	3-5, 2-53
	Yes
	N/A
	 
	Per FS
(applicable to FR1 only)
	n/a
	n/a
	n/a
	 
	Optional with capability signalling

	22-xc
	For type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS, monitoring occasion can be any OFDM symbol(s) of a slot for Case 2 with a DCI gap and constrained timeline for SRS for CB PUSCH and antenna switching on FR1
	· A UE supports FG 3-5a
· For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 symbols offset between aperiodic SRS triggering and transmission   
	3-5a, 2-53
	Yes
	N/A
	 
	Per FS
(applicable to FR1 only)
	n/a
	n/a
	n/a
	 
	Optional with capability signalling

	22-xd
	All PDCCH monitoring occasion can be any OFDM symbol(s) of a slot for Case 2 with a span gap and constrained timeline for SRS for CB PUSCH and antenna switching on FR1
	· A UE supports FG 3-5b
· For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 symbols offset between aperiodic SRS triggering and transmission   
	3-5b, 2-53
	Yes
	N/A
	 
	Per FS
(applicable to FR1 only)
	n/a
	n/a
	n/a
	 
	Optional with capability signalling




Agreements:
· Clarify that partial cancelation of PUCCH/PUSCH/PRACH triggered by dynamic SFI or dynamically assigned PDSCH/CSI-RS is not supported in Rel-15
· Prepare CR for above clarification in next meeting
· Introduce a new Rel-16 FG for partial cancelation of PUCCH/PUSCH/PRACH as below
	FG 22-x
	Cancellation of PUCCH, PUSCH or PRACH with a DCI scheduling a PDSCH or CSI-RS or a DCI format 2_0 for SFI
	A UE supports the partial cancellation of the SRS or PUCCH or PUSCH or PRACH configured transmission: 
· The UE cancels the configured PUCCH or PUSCH or PRACH in a set of symbols of a slot due to detection of a DCI format 2_0 with a slot format value other than 255 that indicates a slot format with a subset of symbols from the set of symbols as downlink or flexible
· The UE cancels the configured PUCCH or PUSCH or PRACH in a set of symbols of a slot due to the detection of a DCI format 1_0, DCI format 1_1, DCI format 1_2 or DCI format 0_1 and DCI format 0_2 indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols. 

	
	Yes
	N/A
	 
	Per FS
	n/a
	n/a
	n/a
	 
	Optional with capability signalling


· TP for Rel-16 should also be discussed in next meeting


[bookmark: _Hlk55919223]Agreements:
· At least for the following FGs, Rel-16 FGs can be introduced to indicate the support of the feature in unlicensed band
· FG 1-2 (SS block based SINR measurement (SS-SINR))
· FG 2-32a/2-32b (Semi-persistent CSI report on PUCCH/PUSCH)
· FG 3-6 (Dynamic SFI monitoring)
· [FG 4-19]
· FG 4-19a/4-19b/4-19c/4-28 (HARQ-ACK multiplexing)
· FG 4-23 (Repetitions for PUCCH format 1, 3, and 4 over multiple slots with K = 2, 4, 8)
· FG 5-14/5-16/5-17/5-17a (PDSCH and PUSCH repetitions)
· [FG 5-18/5-19/5-20/5-21 (SPS and configured grant)]
· Note1: for above listed FGs, indicating the support of Rel-15 FG by Rel-16 UE means support of the feature in licensed band only
· Note2: for above listed FGs, Rel-16 FGs for unlicensed band replicated from Rel-15 are “optional with capability signaling” in UE features list
· FFS: whether each of Rel-16 versions of 4-19/4-23/4-28/5-17 is part of basic operation for corresponding scenarios of NR-U
· FFS: interpretation of support of FG in case of cross-carrier operation between licensed and unlicensed carriers
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Appendix: UE features list for FGs that are not dedicated to a specific Rel-16 work item/TEI in [1]
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	8. UL TPC
	8-1
	Dynamic power sharing for LTE-NR DC
	When total transmission power exceeds Pcmax, UE scales NR transmission power.	
	EN-DC
	No
	N/A
	
	Per UE
	No
	No
	
	
	Mandatory with capability signalling set to 1



	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	22. NR Others
	22-1
	Indicating supported option for UL Tx switching for inter-band UL CA
	Indicating supported option for UL Tx switching for inter-band UL CA
· Candidate values set is {option1, option2, both option 1 and option 2}
	6-6 and RAN4 FG 7-1 (Tx switching period between two uplink carriers)
	Yes
	N/A
	
	Per BC
	N/A
	N/A (FR1 only)
	N/A
	It has been agreed in RAN1 that UE can report support of one of the three candidates {option1, option2, both option1 and option2}.  It is up to RAN2 to design the corresponding UE capability signalling.
	Signaling of this FG is mandatory conditioned on the support of switching time capability for Tx switching between two uplink carriers in inter-band UL CA band combinations in RAN4 FG 7-1 (i.e. Tx switching period between two uplink carriers)

	22. NR Others
	22-2
	Indicating supported option for UL Tx switching for EN-DC
	Indicating supported option for UL Tx switching for EN-DC
· Candidate values set is {option1, option2}
	EN-DC and RAN4 FG 7-1 (Tx switching period between two uplink carriers)
	Yes
	N/A
	
	Per BC
	N/A
	N/A (FR1 only)
	N/A
	
	Signaling of this FG is mandatory conditioned on the support of switching time capability for Tx switching between two uplink carriers in EN-DC in RAN4 FG 7-1 (i.e. Tx switching period between two uplink carriers)

	22. NR Others
	22-3a
	CBG based transmission for UL with 1 unicast PUSCH per slot per CC with UE processing time Capability 2
	CBG based transmission for UL with 1 unicast PUSCH per slot per CC with UE processing time Capability 2
	
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS
	Optional with capability signalling

	22. NR Others
	22-3b
	CBG based transmission for UL with up to 2 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	CBG based transmission for UL with up to 2 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS
	Optional with capability signalling

	22. NR Others
	22-3c
	CBG based transmission for UL with up to 7 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	CBG based transmission for UL with up to 7 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS
	Optional with capability signalling

	22. NR Others
	22-3d
	CBG based transmission for UL with up to 4 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	CBG based transmission for UL with up to 4 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS
	Optional with capability signalling

	22. NR Others
	22-3e
	CBG based transmission for DL with 1 unicast PDSCH per slot per CC with UE processing time Capability 2
	CBG based transmission for DL with 1 unicast PDSCH per slot per CC with UE processing time Capability 2
	
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS
	Optional with capability signalling

	22. NR Others
	22-3f
	CBG based transmission for DL with up to 2 unicast PDSCHs per slot per CC for different TBs with UE processing time Capability 2
	CBG based transmission for DL with up to 2 unicast PDSCHs per slot per CC for different TBs with UE processing time Capability 2
	
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS
	Optional with capability signalling

	22. NR Others
	22-3g
	CBG based transmission for DL with up to 7 unicast PDSCHs per slot per CC for different TBs with UE processing time Capability 2
	CBG based transmission for DL with up to 7 unicast PDSCHs per slot per CC for different TBs with UE processing time Capability 2
	
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS
	Optional with capability signalling

	22. NR Others
	22-3h
	CBG based transmission for DL with up to 4 unicast PDSCHs per slot per CC for different TBs with UE processing time Capability 2
	CBG based transmission for DL with up to 4 unicast PDSCHs per slot per CC for different TBs with UE processing time Capability 2
	
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS
	Optional with capability signalling

	22. NR Others
	22-4a
	CBG based transmission for UL with 1 unicast PUSCH per slot per CC with UE processing time Capability 1
	CBG based transmission for UL with 1 unicast PUSCH per slot per CC with UE processing time Capability 1
	
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS
	Optional with capability signalling

	22. NR Others
	22-4b
	CBG based transmission for UL with up to 2 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 1
	CBG based transmission for UL with up to 2 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 1
	
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS
	Optional with capability signalling

	22. NR Others
	22-4c
	CBG based transmission for UL with up to 7 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 1
	CBG based transmission for UL with up to 7 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 1
	
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS
	Optional with capability signalling

	22. NR Others
	22-4d
	CBG based transmission for UL with up to 4 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 1
	CBG based transmission for UL with up to 4 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 1
	
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS
	Optional with capability signalling

	22. NR Others
	22-4e
	CBG based transmission for DL with 1 unicast PDSCH per slot per CC with UE processing time Capability 1
	CBG based transmission for DL with 1 unicast PDSCH per slot per CC with UE processing time Capability 1
	
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS
	Optional with capability signalling

	22. NR Others
	22-4f
	CBG based transmission for DL with up to 2 unicast PDSCHs per slot per CC for different TBs with UE processing time Capability 1
	CBG based transmission for DL with up to 2 unicast PDSCHs per slot per CC for different TBs with UE processing time Capability 1
	
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS
	Optional with capability signalling

	22. NR Others
	22-4g
	CBG based transmission for DL with up to 7 unicast PDSCHs per slot per CC for different TBs with UE processing time Capability 1
	CBG based transmission for DL with up to 7 unicast PDSCHs per slot per CC for different TBs with UE processing time Capability 1
	
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS
	Optional with capability signalling

	22. NR Others
	22-4h
	CBG based transmission for DL with up to 4 unicast PDSCHs per slot per CC for different TBs with UE processing time Capability 1
	CBG based transmission for DL with up to 4 unicast PDSCHs per slot per CC for different TBs with UE processing time Capability 1
	
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS
	Optional with capability signalling

	22. NR Others
	22-5a
	Simultaneous transmission of SRS for antenna switching and SRS for CB/NCB /BM for intra-band UL CA
	1.     Support transmission of SRS for xTyR (x<y) based antenna switching and SRS for CB/NCB /BM on different CCs in overlapped symbol(s) for intra-band UL CA
2.     Support transmission of SRS for xTyR (x=y) based antenna switching and SRS for CB/NCB /BM on different CCs in overlapped symbol(s) for intra-band UL CA
	
	Yes
	N/A
	 
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling
Note: For component 1 and 2, a UE not reporting this component does not support the feature 

	22. NR Others
	22-5b
	Simultaneous transmission of SRS for antenna switching and SRS for CB/NCB /BM for inter-band UL CA
	1.     Support transmission of SRS for xTyR (x<y) based antenna switching and SRS for CB/NCB /BM on different CCs in overlapped symbol(s) for inter-band UL CA
2.     Support transmission of SRS for xTyR (x=y) based antenna switching and SRS for CB/NCB /BM on different CCs in overlapped symbol(s) for inter-band UL CA
	
	Yes
	N/A
	 
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling
Note: For component 1 and 2, a UE not reporting this component does not support the feature

	22. NR Others
	22-5c
	Simultaneous transmission of SRS for antenna switching and SRS for antenna switching for intra-band UL CA
	1.     Support transmission of SRS for antenna switching and SRS for antenna switching on different CCs in overlapped symbol(s) for intra-band UL CA
	
	Yes
	N/A
	 
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	22. NR Others
	22-5d
	Simultaneous transmission of SRS for antenna switching and SRS for antenna switching for inter-band UL CA
	1.     Support transmission of SRS for antenna switching and SRS for antenna switching on different CCs in overlapped symbol(s) for inter-band UL CA
	
	Yes
	N/A
	 
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling
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