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1. Introduction
This document summarizes contributions submitted to AI 8.16.6 regarding UE features for XR enhancements.
According to the updated UE features list agreed in RAN1#114bis [1], there are following feature groups for XR enhancements.
· [bookmark: _Hlk85011108]FGs for enhancements related to capacity
· 50-1	Multi-PUSCHs for Configured Grant
· 50-1a	Multiple active multi-PUSCHs configured grant configurations for a BWP of a serving cell
· 50-2	UCI indication of unused CG-PUSCH transmission occasions
· FGs for PDCCH monitoring resumption after UL NACK
· 50-3	PDCCH monitoring resumption after UL NACK
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2. FGs for enhancements related to capacity
In [1], FGs for enhancements related to capacity are captured as below.
	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 (Sidelink 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

	50. NR_XR_Enh
	50-1
	Multi-PUSCHs for Configured Grant
	1. Determination of time-domain resource allocation for CG-PUSCHs associated to a multi-PUSCHs CG

2. Maximum supported number of consecutive slots configured for CG-PUSCH TOs in one CG period, candidate value set: {16, 32}

	One or both of {5-19, 5-20}
	Yes
	N/A
	UE is not able to support Multi-PUSCHs per one period in Configured grant in licensed band
	
	
	
	
	
	Optional with capability signaling

	50. NR_XR_Enh 
	50-1a
	Multiple active multi-PUSCHs configured grant configurations for a BWP of a serving cell
	1. Supported maximum number of configured/active configured grant configurations in a BWP of a serving cell
Candidate values for component 1: {[2, 4, 8, 12]}

2. Supported maximum number of configured/active configured grant configurations across all serving cells, and across MCG and SCG in case of NR-DC
Candidate values for component 2: {2, …, 32}
	50-1, [11-9]
	Yes
	N/A
	
	
	
	
	
	[when UE supports both FG 11-9 and 50-1a the maximum number configured for legacy CG and multi-PUSCH CG should not exceed a maximum number, FFS maximum number]

[For all the reported bands in FR1, a same X1 value is reported for component 2. For all the reported bands in FR2, a same X2 value is reported for component 2.]

[The total number of configured/active configured grant configurations across all serving cells in FR1 is no greater than X1.]

[The total number of configured/active configured grant configurations across all serving cells in FR2 is no greater than X2.]

[If there are some serving cell(s) in FR1 and some serving cell(s) in FR2, the total number of configured/active configured grant configurations across all serving cells is no greater than max(X1, X2).]

[Regarding the interpretation of UE capabilities in case of cross-carrier operation, support of FG50-9 is based on the support of this capability for the band of the scheduled/triggered/indicated cell only]
	Optional with capability signaling 

	50. NR_XR_Enh
	50-2
	UCI indication of unused CG-PUSCH transmission occasions
	1. Multiplexing of the Unused transmission occasions UCI (UTO-UCI) on a CG-PUSCH
	One or both of {5-19, 5-20}
	Yes
	N/A
	UE is not able to indicate the unused resources in CG
	
	
	
	
	
	Optional with capability signaling



Following inputs are provided in contributions for the RAN1#115 meeting.
	[2]
	Huawei, HiSilicon
	FG 50-1 Multi-PUSCHs for Configured Grant
Regarding reporting granularity, both per band and per UE were proposed by companies in last meeting. FG 11-9 is per band and it’s the most relevant existing UE feature to FG 50-1. It is reasonable to follow FG 11-9. In addition, a UE may not support all bands due to UE capability, so that per UE is too coarse. 
[bookmark: _Ref149833158]Proposal 1: Granularity of FG 50-1 is per band.

FG 50-1a Multiple active multi-PUSCHs configured grant configurations for a BWP of a serving cell
The first issue is whether FG 11-9 should be the pre-requisite for FG 50-1a. FG 11-9, 5-19, and 5-20 are copied below:
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Note

	11.
NR_L1enh_URLLC
	11-9
	Multiple active configured grant configurations for a BWP of a serving cell
	1. Supports up to 12 configured/active configured grant configurations in a BWP of a serving cell.
-	Separate RRC parameters for different configured grant configurations
-	Separate activation for different configured grant Type 2 configurations
-	Separate release for different configured grant Type 2 configurations
2. Supported maximum number of configured/active configured grant configurations in a BWP of a serving cell
Candidate values for component 2: {1, 2, 4, 8, 12}
3. Supported maximum number of configured/active configured grant configurations across all serving cells, and across MCG and SCG in case of NR-DC
Candidate values for component 3: {2, …, 32}
	One of {5-19, 5-20}
	-For all the reported bands in FR1, a same X1 value is reported for component 3. For all the reported bands in FR2, a same X2 value is reported for component 3.
-The total number of configured/active configured grant configurations across all serving cells in FR1 is no greater than X1.
-The total number of configured/active configured grant configurations across all serving cells in FR2 is no greater than X2.
-If there are some serving cell(s) in FR1 and some serving cell(s) in FR2, the total number of configured/active configured grant configurations across all serving cells is no greater than max(X1, X2).

Regarding the interpretation of UE capabilities in case of cross-carrier operation, support of FG11-9 is based on the support of this capability for the band of the scheduled/triggered/indicated cell only



	5-19
	Type 1 Configured UL grant
	K = 1
	
	configuredUL-GrantType1
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	5-20
	Type 2 Configured UL grant
	K = 1
	
	configuredUL-GrantType2
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling



FG 11-9 was introduced in Rel-16 URLLC, and its intention was to support multiple legacy CG configurations. A UE may choose to only support FG 50-1a and not support FG 11-9. Such flexibility should be allowed. Therefore, we propose that FG 11-9 is not a pre-requisite of 50-1a.
[bookmark: _Ref149833162]Proposal 2: FG 11-9 is not a pre-requisite of FG 50-1a.

During RAN1#114bis discussions, companies have different interpretations on the applicability of FG 11-9 to Rel-18 multi PUSCH CG. The following was recorded in moderator’s summary in R1-2310618:
	(copied from moderator’s summary in R1-2310618)
Moderator’s note: Companies have different interpretation on the applicability of FG 11-9 to Rel-18 multi PUSCH CG
· Alt1: number reported by 11-9 does not include Rel-18 multi PUSCH CG
· HW/HiSi, ZTE, SPRD
· Alt2: number reported by 11-9 includes Rel-18 multi PUSCH CG
· Apple, QC, DCM. Vivo, LGE, MTK, OPPO, IDC


As per TS 38.331 (copied below, cyan part), the maximum number of configured grant configurations per BWP is 12. Assume the UE supports both FG 11-9 and 50-1a, and reports X for FG 11-9 and Y for 50-1a, respectively. 
If Alt1 is chosen, then X is the maximum number for legacy CG and Y is the maximum number for multi-PUSCH CG.
· If X+Y<=12, current TS 38.331 can work well. UE can determine whether a CG configuration is for legacy CG or multi-PUSCH CGs based on whether R18 XR related fields exist or not, e.g., nrofSlots_InCGperiod, nrof_UTO_UCI, Beta-offset_UTO_UCI, etc. 
· If X+Y > 12, current TS 38.331 needs update since maxNrofConfiguredGrantConfig-r16 is 12. This is not preferred considering workload.
· Therefore, if Alt 1 is chosen, the following limitation should be added: 
· when UE supports both FG 11-9 and 50-1a, the total number configured for legacy CG and multi-PUSCH CG should not exceed a maximum number, the maximum number is 12.
If Alt 2 is chosen, then X is the total number for legacy CG and multi-PUSCH CG, and Y is the maximum number for multi-PUSCH CG. Current TS 38.331 can work since X <= 12. UE can also determine whether a CG configuration is for legacy CG or multi-PUSCH CGs in the same way as above.
In summary, both alternatives work. Since FG 11-9 should not be a pre-requisite of FG 50-1a, it is more straightforward to decouple these two features, and Alt1 is preferred. 
Proposal 3: Support “Alt1: number reported by 11-9 does not include Rel-18 multi PUSCH CG”.

	BWP-UplinkDedicated information element
-- ASN1START
-- TAG-BWP-UPLINKDEDICATED-START

BWP-UplinkDedicated ::=             SEQUENCE {
    pucch-Config                        SetupRelease { PUCCH-Config }                                           OPTIONAL,   -- Need M
    pusch-Config                        SetupRelease { PUSCH-Config }                                           OPTIONAL,   -- Need M
    configuredGrantConfig               SetupRelease { ConfiguredGrantConfig }                                  OPTIONAL,   -- Need M
    srs-Config                          SetupRelease { SRS-Config }                                             OPTIONAL,   -- Need M
    beamFailureRecoveryConfig           SetupRelease { BeamFailureRecoveryConfig }                              OPTIONAL,   -- Cond SpCellOnly
    ...,
}

ConfiguredGrantConfigToAddModList-r16    ::= SEQUENCE (SIZE (1..maxNrofConfiguredGrantConfig-r16)) OF ConfiguredGrantConfig

ConfiguredGrantConfigToReleaseList-r16   ::= SEQUENCE (SIZE (1..maxNrofConfiguredGrantConfig-r16)) OF ConfiguredGrantConfigIndex-r16

ConfiguredGrantConfigType2DeactivationState-r16 ::= SEQUENCE (SIZE (1..maxNrofConfiguredGrantConfig-r16)) OF ConfiguredGrantConfigIndex-r16

ConfiguredGrantConfigType2DeactivationStateList-r16  ::=
                             SEQUENCE (SIZE (1..maxNrofCG-Type2DeactivationState)) OF ConfiguredGrantConfigType2DeactivationState-r16

-- TAG-BWP-UPLINKDEDICATED-STOP
-- ASN1STOP



	maxNrofConfiguredGrantConfig-r16        INTEGER ::= 12      -- Maximum number of configured grant configurations per BWP


Regarding the candidate values of component 1 in 50-1a, we suggest to update them as {2, 3, 4, …, 12} to have more flexibility considering XR traffic characteristic. As shown in the Figure below, to match 60fps XR traffic, the UE may need 3 multi-PUSCH CG configurations with the same 50ms periodicity and different offset {0, 17, 34}ms. Similarly, to match 90fps XR traffic, the UE may need 9 multi-PUSCH CG configurations.
[bookmark: _Ref149833169]Proposal 4: Candidate values for component 1 in FG 50-1a is {2, 3, 4, …, 12}.
[image: ]
Figure 1 UE may need 3 multi-PUSCH CG configurations to match 60 fps XR traffic
Similar with FG 11-9, the reporting type for FG 50-1a should be per band. The note describing X1 and X2 value for FR1 and FR2 can be kept in the same way as FG 11-9. 

Details of dynamic indicator of Unused Transmission Occasion (FG 50-2)
FG 50-2 UCI indication of unused CG-PUSCH transmission occasions
The main remaining issue for FG 50-2 is the reporting type. In RAN1#114bis, per UE, per Band and per FS (i.e., per band per band combination) has been mentioned. We propose the granularity to be per FS because the UE capability to process UCI is limited by the total number of CCs, and per FS can give more flexibility to the UE. 
Take CA scenario as example, assume Band Combination#1 contains two bands: Band#0 has 1 carrier and Band#1 has 4 carriers. Assume UE can support to process UCI on up to 4 carriers. If reporting type is per UE or per Band or per BC, the UE has to report that it does not support UTO-UCI in this band combination, which limits the use case. If reporting type is per FS, the UE would report Band#0 or Band#1 is supported in this band combination, which is able to offer more support for the feature in such cases.
[bookmark: _Ref149833173]Proposal 5: Granularity of FG 50-2 is per FS.

The changes compared with the endorsed version in R1-2310626 are marked in red.
	50. NR_XR_Enh
	50-1
	Multi-PUSCHs for Configured Grant
	1. Determination of time-domain resource allocation for CG-PUSCHs associated to a multi-PUSCHs CG

2. Maximum supported number of consecutive slots configured for CG-PUSCH TOs in one CG period, candidate value set: {16, 32}

	One or both of {5-19, 5-20}
	Yes
	N/A
	UE is not able to support Multi-PUSCHs per one period in Configured grant in licensed band
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	50. NR_XR_Enh 
	50-1a
	Multiple active multi-PUSCHs configured grant configurations for a BWP of a serving cell
	1. Supported maximum number of configured/active configured grant configurations in a BWP of a serving cell
Candidate values for component 1: {[2, 3, 4, …12]}

2. Supported maximum number of configured/active configured grant configurations across all serving cells, and across MCG and SCG in case of NR-DC
Candidate values for component 2: {2, …, 32}
	50-1, [11-9]
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Number reported by FG 11-9 does not include multi-PUSCHs CG.

[when UE supports both FG 11-9 and 50-1a, the maximum total number configured for legacy CG and multi-PUSCH CG should not exceed a maximum number, FFS the maximum number is 12]

[For all the reported bands in FR1, a same X1 value is reported for component 2. For all the reported bands in FR2, a same X2 value is reported for component 2.]

[The total number of configured/active configured grant configurations across all serving cells in FR1 is no greater than X1.]

[The total number of configured/active configured grant configurations across all serving cells in FR2 is no greater than X2.]

[If there are some serving cell(s) in FR1 and some serving cell(s) in FR2, the total number of configured/active configured grant configurations across all serving cells is no greater than max(X1, X2).]

[Regarding the interpretation of UE capabilities in case of cross-carrier operation, support of FG50-9 FG50-1a is based on the support of this capability for the band of the scheduled/triggered/indicated cell only]
	Optional with capability signaling 

	50. NR_XR_Enh
	50-2
	UCI indication of unused CG-PUSCH transmission occasions
	1. Multiplexing of the Unused transmission occasions UCI (UTO-UCI) on a CG-PUSCH
	One or both of {5-19, 5-20}
	Yes
	N/A
	UE is not able to indicate the unused resources in CG
	Per FS
	N/A
	N/A
	N/A
	
	Optional with capability signaling




	[3]
	Nokia, Nokia Shanghai Bell
	[bookmark: _Hlk146871121]For FG 50-1
· FFS1: We propose: The granularity of the FG is “Per Band”

For FG 50-1a:
· Candidate values for component 1: {[2, 4, 8, 12]}: we propose confirming the candidate values 
· Prerequisite FG ’’[11-9]’’ : Initially, we were fine with this prerequisite. However, based on the discussion in RAN1#114bis is seems that having this prerequisite is not necessary for a feature to work. They can be two separate features. Thus, we are ok removing the prerequisite.
· For the following items in the notes column

· For ”[For all the reported bands in FR1, a same X1 value is reported for component 2. For all the reported bands in FR2, a same X2 value is reported for component 2.]’’ we propose removing the square brackets and confirming the text

· For ”[The total number of configured/active configured grant configurations across all serving cells in FR1 is no greater than X1.]” we propose removing the square brackets and confirming the text

· For ”[The total number of configured/active configured grant configurations across all serving cells in FR2 is no greater than X2.]” we propose removing the square brackets and confirming the text

· For ”[If there are some serving cell(s) in FR1 and some serving cell(s) in FR2, the total number of configured/active configured grant configurations across all serving cells is no greater than max(X1, X2).]” we propose removing the square brackets and confirming the text

· For ”[Regarding the interpretation of UE capabilities in case of cross-carrier operation, support of FG50-9 is based on the support of this capability for the band of the scheduled/triggered/indicated cell only]” we propose removing the square brackets and confirming the text

· For the note ”[when UE supports both FG 11-9 and 50-1a the maximum number configured for legacy CG and multi-PUSCH CG should not exceed a maximum number, FFS maximum number]” we propose modifying to [If UE reports more than one FGs of 50-1a and FG 11-9 the maximum of the reported maximum values in each FG is the total number]. This is similar to the FG 11-9 handling various values for FR1 CGs and FR2 CGs.


For FG 50-2
· FFS1: We propose: The granularity of the FG is “Per Band” 

	50. NR_XR_Enh
	50-1
	Multi-PUSCHs for Configured Grant
	1. Determination of time-domain resource allocation for CG-PUSCHs associated to a multi-PUSCHs CG

2. Maximum supported number of consecutive slots configured for CG-PUSCH TOs in one CG period, candidate value set: {16, 32}

	One or both of {5-19, 5-20}
	Yes
	N/A
	UE is not able to support Multi-PUSCHs per one period in Configured grant in licensed band
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	50. NR_XR_Enh 
	50-1a
	Multiple active multi-PUSCHs configured grant configurations for a BWP of a serving cell
	1. Supported maximum number of configured/active configured grant configurations in a BWP of a serving cell
[bookmark: _Hlk149206785]Candidate values for component 1: {[2, 4, 8, 12]}

2. Supported maximum number of configured/active configured grant configurations across all serving cells, and across MCG and SCG in case of NR-DC
Candidate values for component 2: {2, …, 32}
	50-1,  [11-9]
	Yes
	N/A
	UE is not able to indicate thenthe number of Multi-PUSCHs for a BWP of a serving cell
	Per band
	N/A
	N/A
	N/A
	[bookmark: _Hlk149205930][when UE supports both FG 11-9 and 50-1a the maximum number configured for legacy CG and multi-PUSCH CG should not exceed a maximum number, FFS maximum number ]



[For all the reported bands in FR1, a same X1 value is reported for component 2. For all the reported bands in FR2, a same X2 value is reported for component 2.]

[The total number of configured/active configured grant configurations across all serving cells in FR1 is no greater than X1.]

[The total number of configured/active configured grant configurations across all serving cells in FR2 is no greater than X2.]

[If there are some serving cell(s) in FR1 and some serving cell(s) in FR2, the total number of configured/active configured grant configurations across all serving cells is no greater than max(X1, X2).]

[Regarding the interpretation of UE capabilities in case of cross-carrier operation, support of FG50-9 is based on the support of this capability for the band of the scheduled/triggered/indicated cell only]

If UE reports more than one FGs of 50-1a and FG 11-9 the maximum of the reported maximum values in each FG is the total number

	Optional with capability signaling 

	50. NR_XR_Enh
	50-2
	UCI indication of unused CG-PUSCH transmission occasions
	1. Multiplexing of the Unused transmission occasions UCI (UTO-UCI) on a CG-PUSCH
	One or both of {5-19, 5-20}
	Yes
	N/A
	UE is not able to indicate the unused resources in CG
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling




	[4]
	ZTE, Sanechips
	With regard to FG 50-1a, the yellow part in the table has to be resolved, includes one key issue of the UE capability, which is to be analyzed in this section. In addition to FG 50-1a, other FGs of XR enhancements are basically stable. It seems we only need to update the reporting type of granularity of these feature group, e.g., per UE, per band, per band combination, etc..
· Reporting type of granularity of FG
For FG 50-1, we think the granularity can follow the FG 11-9 which is per band. From UE perspective, both FGs can provide multiple PUSCH occasions per time period. Thus, we assume the complexity is similar if using same reporting type of granularity of FG as FG 11-9.
For FG 50-2, the UCI of indicating unused CG PUSCH occasion is a new feature, and per band has some advantages as well, for example, simple UE implementation. Moreover, the reporting type can be in line with type of FG 50-1, assuming there is a high probability that this two features will be enabled at the same time.
[bookmark: _Toc27120]Support per band reporting of FG 50-1, FG 50-2.

· Remaining key issue on FG 50-1a
Firstly, the FG 11-9 supports a maximum number of configured/active configured grant configurations in a BWP of a serving cell, and candidate values for this component are{1, 2, 4, 8, 12}.
	11-9[2]
	Multiple active configured grant configurations for a BWP of a serving cell
	1.	Supports up to 12 configured/active configured grant configurations in a BWP of a serving cell.
-	Separate RRC parameters for different configured grant configurations
-	Separate activation for different configured grant Type 2 configurations
-	Separate release for different configured grant Type 2 configurations
2.	Supported maximum number of configured/active configured grant configurations in a BWP of a serving cell
Candidate values for component 2: {1, 2, 4, 8, 12}
3.	Supported maximum number of configured/active configured grant configurations across all serving cells, and across MCG and SCG in case of NR-DC
Candidate values for component 3: {2, …, 32}



Technically speaking, the intention is not to introduce more complex UE capability than 11-9, therefore, the maximum number is not expected to exceed 12 in a BWP of a serving cell.
Secondly, from spec impact perspective, if 50-1a is not beyond the configuration of multiple configured grant in 11-9, there would be less spec change in 38.331(e.g.,ConfiguredGrantConfigToAddModList-r16, ConfiguredGrantConfigToReleaseList-r16, or ConfiguredGrantConfigIndex-r16, can be reused), as well as in physical layer. For example, a value of the HARQ process number field in a DCI format indicates an activation for a corresponding CG configuration with a same value as provided by ConfiguredGrantConfigIndex. In that sense, the indication can be reused. Because a larger maximum number of configurations means there may be more higher layer configured states mapped to a single or multiple CG configurations, which results in more bits for release indication. 
To the end, we think for one case, when only FG 50-1a is supported regardless of FG 11-9, the supported maximum number of configured/active configured grant configurations just follows 11-9, candidate values for this component are {1, 2, 4, 8, 12}.
As for another case, when UE supports both FG 11-9 and 50-1a, the maximum number configured for legacy CG and multi-PUSCH CG should not exceed a maximum number, candidate values for the maximum number is {[2, 4, 8, 12]}. In this case, the configuration at lease contains one legacy CG and/or one multi-PUSCH CG. In the meanwhile, for further constraint of configuration of this hybrid case, we can discuss following two alternatives, 
· Alt 1: maximum number = max {the value of component 1 in 50-1a, the value of 11-9}
· Alt 2: maximum number = {the value of 11-9}
In our view, Alt 2 can be a baseline of value of maximum number, and we assume the value of configuration in 11-9 is larger than the value of component 1 in 50-1a in terms of XR services.

[bookmark: _Toc12820]Update FG 50-1a regarding the candidate maximum number of configured grant configurations.
· when only FG 50-1a is supported regardless of FG 11-9, the supported maximum number of configured/active configured grant configurations just follows 11-9, candidate values for this component are {1, 2, 4, 8, 12}.
· when UE supports both FG 11-9 and 50-1a, the maximum number configured for legacy CG and multi-PUSCH CG should not exceed a maximum number, candidate values for the maximum number are {[2, 4, 8, 12]}.

Moreover, if UE supports 11-9a, DCI can jointly release two or more configured grant Type 2 configurations. If FG 50-1a, i.e., multiple active multi-PUSCHs configured grant configurations is introduced, it is necessary to clarify whether joint release of multi-PUSCHs CG configuration is supported or not. This issue is further elaborated in companion contribution R1-2310995[3].
	11-9a[2]
	Joint release in a DCI for two or more configured grant Type 2 configurations for a given BWP of a serving cell
	M<=4 bits indication in the Release DCI is used for indicating which CG configuration(s) is/are released, where the association between each state indicated by the indication and the CG configuration(s) is
-	Up to 2^M states are higher layer configurable, where each of the state can be mapped to a single or multiple CG configurations to be released
-	In case of no higher layer configured state(s), separate release is used where the release corresponds to the CG configuration index indicated by the indication



Generally speaking, we think it’s simple to a have new UE feature (e.g., 50-1b) for joint release of multi-PUSCHs CG configurations, which is listed as follows.
	50.NR_XR_Enh
	50-1b
	Joint release in a DCI for two or more configured grant Type 2 configurations for a given BWP of a serving cell, for indicating which CG configurations are released. One CG configuration can be either multi-PUSCH CG or legacy CG.
	50-1a



Furthermore, in order to avoid limitation of gNB configuration for legacy CG configuration and multi-PUSCHs CG configuration, the new UE feature should support joint release of the following three cases:
· Joint release of multiple multi-PUSCHs CG configurations
· Joint release of multiple multi-PUSCHs CG configurations and multiple legacy CG configurations
· Joint release of multiple legacy CG configurations
[bookmark: _Toc7764]Introduce a new UE feature of joint release of multiple multi-PUSCHs CG configurations (e.g., FG 50-1b).

Besides, we think FG 50-1a is per band based on similar reasons for FG 50-1, FG 11-9.
[bookmark: _Toc30026]Support per band reporting of FG 50-1a.

The update is marked in red as follows.
	50. NR_XR_Enh
	50-1
	Multi-PUSCHs for Configured Grant
	1. Determination of time-domain resource allocation for CG-PUSCHs associated to a multi-PUSCHs CG
2. Maximum supported number of consecutive slots configured for CG-PUSCH TOs in one CG period, candidate value set: {16, 32}
	One or both of {5-19, 5-20}
	Yes
	N/A
	UE is not able to support Multi-PUSCHs per one period in Configured grant in licensed band
	
	
	
	
	
	Optional with capability signaling

	50. NR_XR_Enh 
	50-1a
	Multiple active multi-PUSCHs configured grant configurations for a BWP of a serving cell
	1. Supported maximum number of configured/active configured grant configurations in a BWP of a serving cell
Candidate values for component 1: {[1, 2, 4, 8, 12]}
2. Supported maximum number of configured/active configured grant configurations across all serving cells, and across MCG and SCG in case of NR-DC
Candidate values for component 2: {2, …, 32}
	50-1, [11-9]

	Yes
	N/A
	
	
	
	
	
	when UE supports both FG 11-9 and 50-1a the maximum number configured for legacy CG and multi-PUSCH CG should not exceed a maximum number, candidate values for the maximum number is {[2, 4, 8, 12]}


	Optional with capability signaling 

	50.NR_XR_Enh
	50-1b
	Joint release in a DCI for two or more configured grant Type 2 configurations for a given BWP of a serving cell, for indicating which CG configurations are released. One CG configuration can be either multi-PUSCH CG or legacy CG.
	
	50-1a
	
	
	
	
	
	
	
	
	




	[5]
	vivo
	Regarding FG 50-1 and FG 50-1a, there are following remaining issues. 
Issue 1: How to determine the candidate values for component 1 of FG 50-1a?
When FG 50-1a is supported by a UE, it means that the UE can support multiple CG configurations that can be configured with multi-PUSCH CG in a BWP of a serving cell or across all serving cells. Similar to FG 11-9, it is possible that there is only one CG configuration with multi-PUSCH CG per serving cell and there are multiple CG configurations with multi-PUSCH CG across different serving cells. In this regard, for component 1 of FG 50-1a, the minimum value should be 1. Hence, the candidate values for component 1 is {1, 2, 4, 8, 12}.
[bookmark: _Ref149833084]Proposal 1: For FG 50-1a, candidate values for the maximum number of configured/active configured grant configurations in a BWP of a serving cell is {1, 2, 4, 8, 12}.

Issue 2: Whether FG 11-9 is as pre-requisite for 50-1a?
In our understanding, if a UE supports FG 50-1, i.e. multi-PUSCH CG, the UE should also support legacy CG (with single CG PUSCH per CG period), since multi-PUSCH CG can be regarded as an enhanced version based on legacy CG. Therefore, if the UE supports FG 50-1a with multiple CG configurations for multi-PUSCH CG, the UE should also support multiple CG configurations for legacy CG. 
[bookmark: _Ref149833078]Observation 1: If a UE supports FG 50-1a with multiple CG configurations for multi-PUSCH CG, the UE should also support multiple CG configurations for legacy CG.
If the UE supports both multi-PUSCH CG and multiple CG configurations in a serving cell or across multiple serving cells, the supported maximum number of CG configurations, each of which can be configured with either single PUSCH CG or multi-PUSCH CG, should be greater or equal to the maximum number of CG configurations configured with Rel-18 multi-PUSCH CG, i.e., the maximum number of CG configurations with Rel-18 multi-PUSCH CG is a sub-set of maximum number of CG configurations.
[bookmark: _Ref149833080]Observation 2: The number of CG configurations configured with Rel-18 multi-PUSCH CG should be equal to or smaller than the maximum number of CG configurations.
Based on Observations 1 and 2, in our opinion, if the UE supports FG 11-9 and FG 50-1a simultaneously, the reported values by FG 50-1a is a sub-set of those by FG 11-9, i.e., the maximum number of CG configurations configured with Rel-18 multi-PUSCH CG reported by FG 50-1a should be equal to or smaller than the maximum number of CG configurations reported by FG 11-9. In this regard, the maximum number of CG configurations reported by FG 11-9 considers all CG configurations supported by the UE, including single PUSCH CG configuration(s) and multi-PUSCH CG configuration(s).
[bookmark: _Ref149833085]Proposal 2: FG 11-9 is as pre-requisite for 50-1a, i.e., if a UE supports FG 11-9 and FG 50-1a simultaneously, the reported values by FG 50-1a is a sub-set of those by FG 11-9.
· The maximum numbers of CG configurations configured for legacy CG or multi-PUSCH CG respectively should not exceed a maximum number of CG configurations reported by FG 11-9.
Regarding the reporting granularity for FG 50-1, FG 50-1a, and FG 50-2, they should be reported per band.  
[bookmark: _Ref149833086]Proposal 3: FG 50-1, FG 50-1a and FG 50-2 are reported per band.
	50. NR_XR_Enh
	50-1
	Multi-PUSCHs for Configured Grant
	1. Determination of time-domain resource allocation for CG-PUSCHs associated to a multi-PUSCHs CG

2. Maximum supported number of consecutive slots configured for CG-PUSCH TOs in one CG period, candidate value set: {16, 32}

FFS whether to separate this FG for type-1 and type-2 CG

FFS whether to separate this FG for multiple CG configurations

FFS whether to separate this FG for shared spectrum

FFS whether to report maximum supported number of configured CG-PUSCH TOs in one CG period
	One or both of {5-19, 5-20}
	Yes
	N/A
	UE is not able to support Multi-PUSCHs per one period in Configured grant in licensed band
	Per band
	
	
	
	
	Optional with capability signaling

	50. NR_XR_Enh 
	50-1a
	Multiple active multi-PUSCHs configured grant configurations for a BWP of a serving cell
	1. Supported maximum number of configured/active configured grant configurations in a BWP of a serving cell
Candidate values for component 1: {1, 2, 4, 8, 12}

2. Supported maximum number of configured/active configured grant configurations across all serving cells, and across MCG and SCG in case of NR-DC
Candidate values for component 2: {2, …, 32}
	50-1, 11-9
	Yes
	N/A
	
	Per band
	
	
	
	when UE supports both FG 11-9 and 50-1a the maximum number configured for legacy CG and multi-PUSCH CG should not exceed a maximum number, maximum number is same as the value reported by FG 11-9

[For all the reported bands in FR1, a same X1 value is reported for component 2. For all the reported bands in FR2, a same X2 value is reported for component 2.]

[The total number of configured/active configured grant configurations across all serving cells in FR1 is no greater than X1.]

[The total number of configured/active configured grant configurations across all serving cells in FR2 is no greater than X2.]

[If there are some serving cell(s) in FR1 and some serving cell(s) in FR2, the total number of configured/active configured grant configurations across all serving cells is no greater than max(X1, X2).]

[Regarding the interpretation of UE capabilities in case of cross-carrier operation, support of FG50-9 is based on the support of this capability for the band of the scheduled/triggered/indicated cell only]
	Optional with capability signaling 

	50. NR_XR_Enh
	50-2
	UCI indication of unused CG-PUSCH transmission occasions
	1. Multiplexing of the Unused transmission occasions UCI (UTO-UCI) on a CG-PUSCH

	One or both of {5-19, 5-20}
	Yes
	N/A
	UE is not able to indicate the unused resources in CG
	Per band
	
	
	
	
	Optional with capability signaling




	[6]
	Spreadtrum Communications
	During last meeting, FG 50-1a has been introduced for multiple CG configurations. What needs to be discussed is whether FG 11-9 is a pre-requisite for the new FG. 
FG 11-9 was introduced in Rel-16 URLLC and is related to the multiple active configured grant configurations for a BWP of a serving cell, as shown below [2].
	
	11-9
	Multiple active configured grant configurations for a BWP of a serving cell
	1.	Supports up to 12 configured/active configured grant configurations in a BWP of a serving cell.
-	Separate RRC parameters for different configured grant configurations
-	Separate activation for different configured grant Type 2 configurations
-	Separate release for different configured grant Type 2 configurations
2.	Supported maximum number of configured/active configured grant configurations in a BWP of a serving cell
Candidate values for component 2: {1, 2, 4, 8, 12}
3.	Supported maximum number of configured/active configured grant configurations across all serving cells, and across MCG and SCG in case of NR-DC
Candidate values for component 3: {2, …, 32}
	One of {5-19, 5-20}
	activeConfiguredGrant-r16 {
maxNumberConfigsPerBWP-r16,
maxNumberConfigsAllCC-r16
}
	BandNR
	n/a
	n/a
	-For all the reported bands in FR1, a same X1 value is reported for component 3. For all the reported bands in FR2, a same X2 value is reported for component 3.
-The total number of configured/active configured grant configurations across all serving cells in FR1 is no greater than X1.
-The total number of configured/active configured grant configurations across all serving cells in FR2 is no greater than X2.
-If there are some serving cell(s) in FR1 and some serving cell(s) in FR2, the total number of configured/active configured grant configurations across all serving cells is no greater than max(X1, X2).

Regarding the interpretation of UE capabilities in case of cross-carrier operation, support of FG11-9 is based on the support of this capability for the band of the scheduled/triggered/indicated cell only
	Optional with capability signalling




From our point of view, FG 11-9 should not be a pre-requisite for FG 50-1a. On the one hand, FG 50-1a reporting multiple active multi-PUSCHs configured grant configurations for multi-PUSCH CG, but 11-9 reporting multiple active configured grant configurations for legacy CG, there is no need to couple FG 50-1 and FG 11-9. On the other hand, if UE supports both FG 11-9 and 50-1a, the maximum number of CG configurations can be further configured for both legacy CG and multi-PUSCH CG through the components list at Note column. Therefore, only FG 50-1 is required as pre-requisite for FG 50-1a. 
Proposal 1: Only FG 50-1 is required as pre-requisite for FG 50-1a.
Proposal 2: Support a component indicating the maximum number of CG configurations for both legacy CG and multi-PUSCH CG when UE supports both FG 11-9 and 50-1a.
In addition, FGs 50-1, 50-1a, and 50-2 should be defined as “per band” following the same principle used for the Rel-16 CG-PUSCH (FG 10-28).
Proposal 3: Support per band for FG 50-1, 50-1a, and 50-2.
Thus, the UE features for XR enhancement in RAN1 is proposed as follows: 
Proposal 4: Considering the following FG for XR.
	50. NR_XR_Enh
	50-1
	Multi-PUSCHs for Configured Grant
	1. Determination of time-domain resource allocation for CG-PUSCHs associated to a multi-PUSCHs CG

2. Maximum supported number of consecutive slots configured for CG-PUSCH TOs in one CG period, candidate value set: {16, 32}
	One or both of {5-19, 5-20}
	Yes
	N/A
	UE is not able to support Multi-PUSCHs per one period in Configured grant in licensed band
	Per band
	
	
	
	
	Optional with capability signaling

	50. NR_XR_Enh 
	50-1a
	Multiple active multi-PUSCHs configured grant configurations for a BWP of a serving cell
	1. Supported maximum number of configured/active configured grant configurations in a BWP of a serving cell
Candidate values for component 1: {[2, 4, 8, 12]}

2. Supported maximum number of configured/active configured grant configurations across all serving cells, and across MCG and SCG in case of NR-DC
Candidate values for component 2: {2, …, 32}
	50-1, [11-9]
	Yes
	N/A
	
	Per band
	
	
	
	when UE supports both FG 11-9 and 50-1a the maximum number configured for legacy CG and multi-PUSCH CG should not exceed a maximum number, FFS maximum number  
For all the reported bands in FR1, a same X1 value is reported for component 2. For all the reported bands in FR2, a same X2 value is reported for component 2.
The total number of configured/active configured grant configurations across all serving cells in FR1 is no greater than X1.
The total number of configured/active configured grant configurations across all serving cells in FR2 is no greater than X2.
If there are some serving cell(s) in FR1 and some serving cell(s) in FR2, the total number of configured/active configured grant configurations across all serving cells is no greater than max(X1, X2).
Regarding the interpretation of UE capabilities in case of cross-carrier operation, support of FG50-9 is based on the support of this capability for the band of the scheduled/triggered/indicated cell only
	Optional with capability signaling 

	50. NR_XR_Enh
	50-2
	UCI indication of unused CG-PUSCH transmission occasions
	1. Multiplexing of the Unused transmission occasions UCI (UTO-UCI) on a CG-PUSCH
	One or both of {5-19, 5-20}
	Yes
	N/A
	UE is not able to indicate the unused resources in CG
	Per band
	
	
	
	
	Optional with capability signaling




	[7]
	OPPO
	For FG50-1 and FG50-1a
Although some part of FG50-1, such as HPID determination and valid CG-PUSCH occasions are more affected by TDD characteristics than by FDD, the basic principle remains the same for both TDD and FDD if XR is considered to be possibly extendable to HD-FDD. In addition, we also do not see the need to have finer granularity than that of prerequisite FG5-19/5-20.  
Proposal 1:  FG50-1 has per-UE granularity, no FDD/TDD differentiation and no FR1/FR2 differentiation. 
In contrast, FG50-1a should have per-band granularity, due to its potential prerequisite relation or similarity to FG11-9 that has per-band granularity. This also solves both the FDD/TDD differentiation and FR1/FR2 differentiation of FG50-1a to “N/A”. 
Proposal 2: FG50-1a has per-Band granularity.  
As for the interpretation of the maximum numbers of CG configurations respectively in FG11-9 and FG50-1a in case UE supports the both, we think the issue may depend on a maintenance discussion, e.g., how the configuration index space for legacy single-PUSCH CG and configuration index space for new multi-PUSCH CG are arranged (e.g., in CG-activation signaling). Therefore, we propose to start the discussion of this issue from maintenance session. 
Proposal 3: For the interpretation of the maximum numbers of CG configurations respectively in FG11-9 and FG50-1a, UE feature discussion takes into account the further progress from maintenance session about CG configuration index space. 

For FG50-2
For UTO-UCI, RAN1 has the following conclusion from RAN1 #114: 
Conclusion
Extending the UTO_UCI indication by CG PUSCH(s) of a CG configuration to CG PUSCH(s) of other CG configuration(s) is not supported in Rel-18.
Meanwhile, one CG configuration can be either Type-1 CG or Type-2 CG per used RRC parameters, but not both. Therefore, it could be misleading to state that support of both {5-19,5-20} is a prerequisite of support of UTO-UCI in FG50-2.  
Proposal 4: Change “One or both of {5-19, 5-20}” in the prerequisite field to “One or both of {5-19, 5-20}”

	[8]
	CATT
	RAN1 discussion of XR enhancement for NR focuses on the UL NR capacity enhancement through multiple configured CG PUSCH occasions with UE feedback of unused CG PUSCH occasions on UCI.  The UE capability of multiple CG PUSCH should not have any differentiation in the support of Type 1 or Type 2 CG since the only difference between Type 1 and Type CG is the L1 signaling of activation of CG for Type 2 CG.  The multiple CG configurations should be part of multiple CG PUSCH configuration for XR service.   
[bookmark: _Hlk146498489]Proposal 1:  The UE capability of multiple CG PUSCH should not have any differentiation in the support of Type 1 or Type 2 CG.  The multiple CG configurations should be part of multiple CG PUSCH configuration for XR service.   

Multiple CG occasions are configured by RRC and only valid CG occasions are used for UL XR traffic transmission.   The TDRA determination of multiple CG occasion would follow the NR-U framework for type 1 and type 2 CGs. Even though the multiple PUSCHs CG is based on the framework of NR-U, the UE capability of multiple CG PUSCH is quite different from that of NR-U as following.
· The repetition is not supported for multiple PUSCHs CG, while the NR-U supports.
· The determination of HARQ process ID is different. The HPID is reported by UE in unlicensed band, while the multiple CG PUSCH for XR is calculated based on the formula.
· The consecutive slots N is configured separately from the parameters in NR-U, such as cg-nrofSlots-r16, cg-nrofPUSCH-InSlot-r16 and cgRetransmissionTimer while there is no RRC parameters for multiple CG PUSCHs for XR.  

[bookmark: _Hlk149503545]Proposal 2:  The UE capability of supporting multiple CG PUSCH in FG 50-1 for licensed spectrum only but not for shared spectrum
It was agreed in RAN1#114bis that the maximum number of the configured/active CG occasions in a BWP of a serving cell and total number cross all serving cells were single out as a new FG-50-1a.   Whether FG11-9 as the prerequisite was discussed and as the FFS.  The FG11-9 supports the multiple CG PUSCH for URLLC with prerequisite either one of FG 5-19 Type 1 CG or FG 5-20 Type 2 CG.  The multiple CG PUSCH feature for XR targets for large data size and is different to that of URLLC.  Thus, the multiple CG PUSCH in FG 50-1a should not have prerequisite of FG 11-9
[bookmark: _Hlk149557011]Proposal 3:  The UE capability of supporting multiple CG PUSCH in FG 50-1a for XR does not have the prerequisite of supporting FG 11-9.  

If some of the multiple configured CG occasions are not used, the unused CG occasions are indicated by new UTO-UCI.    While minimum number of configured multiple CG PUSCH is 2, the UTO-UCI indication of unused CG occasions should be a separated feature group to indicate the unused CG occasion for multiple CG PUSCH and legacy Type 1 or Type 2 CGs.

[bookmark: _Hlk146498537]Proposal 4: FG 50-2 UCI indication of unused CG-PUSCH transmission occasions should be a separated UE capability for the indication of unused CG occasions for multiple CG PUSCH and legacy Type 1/Type 2 CGs.  
Thus, the UE features for XR enhancement in RAN1 is proposed as follows,
	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 (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups

	50. NR_XR_Enh
	50-1
	Multi-PUSCHs for Configured Grant
	1. Determination of time-domain resource allocation for CG-PUSCHs associated to a multi-PUSCHs CG
2. Maximum supported number of consecutive slots configured for CG-PUSCH TOs in one CG period, candidate value set: {16, 32}
FFS whether to separate this FG for type-1 and type-2 CG
FFS whether to separate this FG for multiple CG configurations
FFS whether to separate this FG for shared spectrum
FFS whether to report maximum supported number of configured CG-PUSCH TOs in one CG period
	One or both of {5-19, 5-20}
	Yes
	N/A
	UE is not able to support Multi-PUSCHs per one period in Configured grant in licensed band
	Per UE
	N
	N
	N
	
	Optional with capability signaling

	50. NR_XR_Enh 
	50-1a
	Multiple active multi-PUSCHs configured grant configurations for a BWP of a serving cell
	1. Supported maximum number of configured/active configured grant configurations in a BWP of a serving cell
Candidate values for component 1: {[2, 3, 4, ….,12]}
2. Supported maximum number of configured/active configured grant configurations across all serving cells, and across MCG and SCG in case of NR-DC
Candidate values for component 2: {2, …, 32}
	50-1, [11-9]
	Yes
	N/A
	
	Per UE
	N
	N
	N
	[when UE supports both FG 11-9 and 50-1a the maximum number configured for legacy CG and multi-PUSCH CG should not exceed a maximum number, FFS maximum number]
[For all the reported bands in FR1, a same X1 value is reported for component 2. For all the reported bands in FR2, a same X2 value is reported for component 2.]
[The total number of configured/active configured grant configurations across all serving cells in FR1 is no greater than X1.]
[The total number of configured/active configured grant configurations across all serving cells in FR2 is no greater than X2.]
[If there are some serving cell(s) in FR1 and some serving cell(s) in FR2, the total number of configured/active configured grant configurations across all serving cells is no greater than max(X1, X2).]
[Regarding the interpretation of UE capabilities in case of cross-carrier operation, support of FG50-9 is based on the support of this capability for the band of the scheduled/triggered/indicated cell only]
	Optional with capability signaling 

	50. NR_XR_Enh
	50-2
	UCI indication of unused CG-PUSCH transmission occasions
	1. Multiplexing of the Unused transmission occasions UCI (UTO-UCI) on a CG-PUSCH
FFS whether to merge this FG into FG 50-1
FFS whether to separate this FG for UTO-UCI multiplexing with HARQ-ACK
	One or both of {5-19, 5-20}
	Yes
	N/A
	UE is not able to indicate the unused resources in CG
	Per UE
	N
	N
	N
	
	Optional with capability signaling
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	xiaomi
	If the type of FG 50-1 is per UE, there is potential implementation complexity for the UE due to differences in RF implementations between different bands. To avoid this possibility, the simplest way to answer is to identify the type of FG 50-1 as per band.
Proposal 1: Support per band for FG 50-1.
In RAN1#114-bis meeting, an additional FG 50-1a is introduced for supporting multiple active multi-PUSCHs configured grant configurations. Similar to FG 50-1, the type of FG 50-1a should be per band. FG 11-9 should be considered prerequisite feature for FG 50-1a.
Proposal 2: Support per band for FG 50-1a.
Proposal 3: Support FG 11-9 as prerequisite feature for FG 50-1a.
Similar to FG 50-1, per band helps to avoid the potential complexity of UE implementation.
Proposal 4: Support per band for FG 50-2.

	[10]
	InterDigital, Inc.
	In FG 50-1a, an FFS remains on the maximum number configured for legacy CG and multi-PUSCH CG when the UE supports both FG 11-9 and 50-1a. 
In Rel-18, the UE may support AR applications which may consist of multiple traffic streams in UL with different traffic characteristics. For example, the pose/control and video streams may consist of different periodicties and payload sizes. For flexibly supporting the diverse traffic characteristics may require configuring at least one legacy CG configuration (e.g. for pose stream) and one or multiple multi-PUSCH CG configurations (e.g. for I-frame and P/B-frame video streams). 
In this regard, when the UE supports both FG 11-9 and FG 50-1a, it is reasonable that the maximum number configured for the legacy CG and the multi-PUSCH CG configurations should be no greater than the candidate values of [2, 4, 8, 12], which also correspond those of FG 50-1a. 
Proposal 1: If UE supports both FG 11-9 and FG 50-1a, the maximum number configured for the legacy CG and the multi-PUSCH CG should be no greater than the candidate values of [2, 4, 8, 12]

	[11]
	NTT DOCOMO, INC.
	FG 50-1: multi-PUSCHs for configured grant
For type of this FG, we do not identify a strong need to define this with finer granularity, such as per BC/FC/FCPC. From technical point of view, we believe per UE or per band should be sufficient, and our slight preference is put on per UE given its smaller reporting overhead. Note that, even if it is defined per UE, we do not see a strong need of either FDD/TDD differentiation or FR1/FR2 differentiation, although we do not have strong opinion on this.
Proposal 1: For FG 50-1:
· Type: Per UE or per band
· Need of FDD/TDD differentiation: NO
· Need of FR1/FR2 differentiation: NO

FG 50-1a: Multiple active multi-PUSCHs configured grant configurations
On FG 50-1a, according to RAN1#114bis discussions, it was controversial on “whether FG 50-1a is dependent on FG 11-9” and “the limitation on maximum number of CG configurations”. The key point is how to understand the FG 11-9, i.e. whether the maximum number of CG configuration reported in FG 11-9 includes multi-PUSCH CG or not.
· Option 1: The maximum number reported in FG 11-9 doesn’t include multi-PUSCH CG. In other word, the reported maximum number in FG 11-9 only counts legacy CG.
· Option 2: The maximum number reported in FG 11-9 includes multi-PUSCH CG.
If Option 1 is adopted, FG 11-9 and FG 50-1a can be considered as independent FGs. FG 11-9 doesn’t necessarily to be pre-requisite of FG 50-1a. 
One possible example can be “FG 11-9 is not reported, while FG 50-1a is reported (e.g. Y2 in FG50-1a)”. For such case, UE can support up to Y2 multi-PUSCH CG configurations to be configured, according to report of FG 50-1a. And UE doesn’t expect/support multiple single-PUSCH CG configurations to be configured according to no report of FG 11-9. However, as the complexity to support multi-PUSCH CG is higher than complexity to support single-PUSCH CG, if multi-PUSCH CG configuration is NOT configured, there is no difficulty for UE to support Y2 single-PUSCH configurations to be configured. Not allowing multiple single-PUSCH configurations due to no report of FG 11-9 seems not good. Therefore, such hard division of maximum number of single-PUSCH and multi-PUSCH CG configuration leads to unnecessary restriction.
Observation 1: Hard division of maximum number of single-PUSCH and multi-PUSCH CG configuration leads to unnecessary restriction.
Taking another example as “Y1 is reported in FG 11-9, and Y2 is reported in FG 50-1a.”, it means the maximum number of single-PUSCH CG configurations should not exceed Y1, and the maximum number of multi-PUSCH CG configurations should not exceed Y2. Similar as the previous example, when multi-PUSCH CG configuration is NOT configured, there is no difficulty for UE to support (Y1+Y2) single-PUSCH configurations to be configured. Not allowing M (where Y1<M<Y1+Y2) single-PUSCH configurations seems not good. Furthermore, since FG 11-9 and FG 50-1a can be considered as independent FGs, it can be deduced that the maximum number of CG configurations should not exceed (Y1+Y2).  In order to keep the total number of supported CG configurations not increased (since there is no intention to increase the CG configuration index indication field in activation DCI), the value range of Y1 in FG 11-9 may need to be reduced compared to legacy. And the value range of Y1 is dependent on reported value (range) of Y2. It may lead to impact on legacy FG 11-9 reporting.
Observation 2: Hard division of maximum number of single-PUSCH and multi-PUSCH CG configuration leads to complicated impact, even on legacy UE capability.
For option 2, assuming Y1 is reported in FG 11-9, and Y2 is reported in FG 50-1a, the value of Y2 should be no larger than Y1. The maximum total number of legacy CG and multi-PUSCH CG configurations should not exceed Y1. The maximum number of multi-PUSCH CG configurations should not exceed Y2. When y (y<Y2) multi-PUSCH CG configurations are actually configured, it is possible for UE to be simultaneously configured with (Y1-y) single-PUSCH CG configurations. When m (m<Y1) single-PUSCH CG configurations are actually configured, it is possible for UE to be simultaneously configured with min (Y2, Y1-m) multi-PUSCH CG configurations.
In our understanding, option 2 is more reasonable than option 1.
Proposal 2: The maximum number of CG configurations reported in FG 11-9 includes multi-PUSCH CG.
· Assuming Y1 is reported in FG 11-9, and Y2 is reported in FG 50-1a:
· Y2 should be no larger than Y1.
· The maximum total number of legacy CG and multi-PUSCH CG configurations should not exceed Y1.
· When y (y<Y2) multi-PUSCH CG configurations are actually configured, it is possible for UE to be simultaneously configured with up to (Y1-y) single-PUSCH CG configurations. 
· When m (m<Y1) single-PUSCH CG configurations are actually configured, it is possible for UE to be simultaneously configured with up to min(Y2, Y1-m) multi-PUSCH CG configurations.
If option 2 is adopted, the FG 50-1a should be dependent on FG 11-9. Therefore, FG 11-9 is a prerequisite of FG 50-1a. Since FG 11-9 is per band type, FG 50-1a is also per band type. As the maximum number reported in FG 50-1a should be no larger than the maximum number reported in FG 11-9, it is fine to confirm the candidate values for component 1 as {2,4,8,12}. 
Proposal 3: For FG 50-1a,
· Confirm the candidate values for component 1 as {2,4,8,12}.
· FG 11-9 is included as prerequisite FG.
· Type: per band
· The “[when UE supports both FG 11-9 and 50-1a the maximum number configured for legacy CG and multi-PUSCH CG should not exceed a maximum number, FFS maximum number]” can be updated as: “when UE supports both FG 11-9 and 50-1a, the maximum number configured for legacy CG and multi-PUSCH CG should not exceed the maximum number reported in FG 11-9”.
· Confirm other bullets than the first bullet in the “Note” column with removing square brackets.

FG 50-2: UCI indication of unused CG PUSCH transmission occasions
For type of this FG, we do not identify a strong need to define this with finer granularity, such as per BC/FC/FCPC. From technical point of view, we believe per UE or per band should be sufficient, and our slight preference is put on per UE given its smaller reporting overhead. Note that, even if it is defined per UE, we do not see a strong need of either FDD/TDD differentiation or FR1/FR2 differentiation, although we do not have strong opinion on this.
Proposal 4: For FG 50-2:
· Type: Per UE or per band
· Need of FDD/TDD differentiation: NO
· Need of FR1/FR2 differentiation: NO

	[12]
	Apple
	Regarding feature 50-1a, in our view the pre-requisite of 11-9 is necessary, and with 11-9, the number of CG configurations (regardless a CG configuration is multiple-PUSCH CG configuration or not) is reported to the network; and with 50-1 the number of multiple PUSCH CG configurations is reported. With such a signaling design, if component 1 of 11-9 reports “2” and component 1 of 50-1a reports “2” also, then {no single-PUSCH CG configuration, 2 multiple PUSCH configurations}, {1 single-PUSCH CG configuration, 1 multiple PUSCH configuration}, {2 single-PUSCH CG configurations, zero multiple PUSCH configuration} are configurable on a BWP. 

With an alternative signaling design, where 11-9 is assumed to report on non-multiple PUSCH CG configurations only; and 50-1a reports on multiple PUSCH configurations:
· To support {2 single-PUSCH CG configurations, zero multiple PUSCH configuration}, 11-9 needs to report “2”
· To support {no single-PUSCH CG configuration, 2 multiple PUSCH configurations}, 50-1a needs to report “2”.
· consequently, UE needs to support 4 CG configurations on a BWP: {2 single-PUSCH CG configurations, 2 multiple PUSCH configurations}, which complicates UE complexity un-necessarily.

It is clear that the alternative signaling design complicates UE implementation un-necessarily. We have
Proposal 1:
	11-9 is a prerequisite for 50-1a. And it is clarified the number of CG configurations (regardless a CG configuration is multiple-PUSCH CG configuration or not) is reported by 11-9 to the network.

Additionally, we have 
Proposal 2: 
· For component 1 of 50-1a
· Supported maximum number of configured/active configured grant configurations in a BWP of a serving cell
· Candidate values for component 1: {1 … 12}
· For component 2 of 50-1a:
· Supported maximum number of configured/active configured grant configurations across all serving cells, and across MCG and SCG in case of NR-DC
· Candidate values for component 2: {1, 2, …, 32}

Proposal 3: For 50-1, 50-1a, 50-2, the type designation is “per-band”.

	[13]
	Samsung
	Open issues
FG 50-1
The main remaining issue is whether FG 50-1 is per UE or is per BC/FC/FCPC. Although per UE is likely sufficient, as FG 11-9 is per band (although it is not a prerequisite FG for FG 50-1), the same granularity can be followed for FG 50-1 and to possibly allow more flexibility in UE implementations. Further, although the motivation for introducing FG 50-1 has been TDD in FR1, assuming per band type, there should be no issue to have no FDD/TDD or FR1/FR2 differentiation.

Proposal 1: FG 50-1 is per band, without FDD/TDD or FR1/FR2 differentiation. 

FG 50-1a
The main issue is whether to link UE implementations/capabilities associated with FG 11-9 and FG 50-1a. Such a link would assume that a UE implementation can be re-used without changes and simply be switched between supporting FG 11-9 and FG 50-1a. However, those two FGs have different operational requirements and making such an assumption cannot be guaranteed to avoid complications, or to even be supported, by UE implementations. For example, it is not appropriate to say that X CG configurations for FG 11-9 are equivalent Y CG configurations for FG 50-1a as it is not appropriate to compare functionalities that, although have common characteristics, have differences. Also, depending on UE implementation, the hardware for FG 11-9 and FG 50-1a may not be sharable. It is therefore preferable to avoid making assumptions for whether/how a UE implementation can be re-used among FGs 11-9 and 50-1a and keep the UE capabilities for those FGs separate. 
 
Also, although FG 50-1a is functionally an extension of FG 11-9, and it can therefore be argued for FG 50-1a to have FG 11-9 as a prerequisite FG, there is no apparent reason to mandate a UE to indicate support for FG 11-9 in order to indicate support for FG 50-1a. In other words, a need should be first identified in order to condition support for FG 50-1a on the support of FG 11-9 despite the fact that it is perfectly reasonable to expect a UE supporting FG 50-1a to also support FG 11-9. No such need is currently identified and, further, FG 11-9 and FG 50-1a target different applications.

For the candidate values for component 1, the larger values are not motivated by any use case for XR and the same may even hold for component 1 of FG 50-1a itself. There is no identifiable use case for Rel-18 XR that would require even two “multi-PUSCH” CG configurations per serving cell. A single value of 2 is sufficient for component 1. A value of 1 should also be supported as FG 50-1a also has a multi-cell component (component 2) and there can be a single CG configuration for a serving cell. 

Finally, as for FG 50-1, the type should be per band.

Proposal 2: For FG 50-1a 
· Type is per band
· FG 11-9 is not prerequisite 
· No link/dependence of total number of CG configurations for FG 50-1a with total number of CG configurations for FG 11-9
· Candidate values for component 1 are {1, 2}
· Remove the first statement and confirm the remaining statements in the “Notes” column

FG 50-2
Assuming that the FG 50-1 type is per band, the FG 50-2 type should also be per band (despite the absence of inter-dependence for the two FGs). Similar to FG 50-1, for a per band type of FG 50-2, there is then no need for FDD/TDD differentiation or for FR1/FR2 differentiation. 

Proposal 3: FG 50-2 is per band, without FDD/TDD or FR1/FR2 differentiation. 

	[14]
	LG Electronics
	FG 50-1 has been introduced to support specific type of CG configuration. However, in Rel-16, there is also FG11-9 to support multiple CG configuration. If UE reports both FGs, it is ambiguous whether multiple “multi-PUSCH CG configuration” can be supported or not. To clarity this, FG 50-1a is introduced. FG 50-1a indicates supported maximum number of multi-PUSCHs configured grant configuration. However, it is still ambiguous when both FG 11-9 and FG 50-1a are indicated. For example, when FG 11-9 indicates X as the maximum number of existing CG configuration, and FG 50-1a indicates Y as the maximum number of multi-PUSCHs CG configuration, then following options can be considered.
· Option 1: The maximum number indicated by FG 50-1a should not exceed X. The total number of configured/active configured grant configurations for a BWP of a serving cell is no greater than X.
· FG 11-9 as pre-requisite
· Option 2: The total number of configured/active configured grant configurations for a BWP of a serving cell is no greater than X+Y. 
· FG 11-9 NOT as pre-requisite
· Option 3: The total number of configured/active configured grant configurations for a BWP of a serving cell is no greater than max (X, Y). 
· FG 11-9 NOT as pre-requisite
· Option 4: The total number of configured/active configured grant configurations for a BWP of a serving cell is no greater than a pre-defined value Z. value of Z is FFS.
· FG 11-9 NOT as pre-requisite 

The main issue is how to determine total number of CG configurations. For Option 1, the total number of CG configuration are limited to FG 11-9. In other words, UE supporting FG 50-1a should support FG 11-9 as well. Option 2 strictly separate FG 50-1a from FG 11-9. It assumes that the implementation FG 50-1a is completely separated from FG 11-9. Option 3 or 4 determines X or Y or the third value Z as the maximum number of total CG configurations for a BWP, so that FG 50-1a can be used solely from FG 11-9 and the total number of CG configurations is also maintained at a certain level without doubling. 
In our view, FG 11-9 could be upper bound of the number of CG configuration. Therefore, if two or more CG configuration are necessary, FG 11-9 should be reported in this principle. In this point of view, we support Option 1. On the other hand, if UE support only FG 50-1 (not FG 50-1a) and also support FG 11-9, a multi-PUSCHs CG configuration also consumes the maximum number of CG configurations indicated by FG 11-9. Similarly, if UE doesn’t support FG 11-9, The total number of configured/active configured grant configurations for a BWP of a serving cell is limited to one regardless of whether FG50-1 is supported. 

Proposal: The maximum number indicated by FG 50-1a should not exceed the maximum number of CG configurations indicated by FG 11-9. The total number of configured/active configured grant configurations for a BWP of a serving cell is limited to the maximum number indicated by FG 11-9.
· FG 11-9 is added to FG 50-1a as pre-requisite.
· For UE supporting FG 50-1 and FG 11-9, The total number of configured/active configured grant configurations for a BWP of a serving cell is limited by FG 11-9.
· For UE not supporting FG 11-9, The total number of configured/active configured grant configurations for a BWP of a serving cell is limited to one.

	[15]
	Ericsson
	2.1 FG 50-1: Multi-PUSCHs for Configured Grant
[bookmark: _Ref178064866]The issues below are identified for completeness of description of FG 50-1. 
· Issue#1: Type of FG 50-1
· Issue#2: FR1/FR2 and FDD/TDD differentiation and Capability interpretation for mixture of FDD/TDD and/or FR1/FR2

In the following, we share our view on the above issues.
Issue#1: Type of FG 50-1
In our view, the Type should be “per UE”. In general, if a Type for a feature is decided to be different than “per UE”, it should be justified how the associated functionality would be different in different bands, band combinations, etc. Companies discussed in the last meetings to consider “per Band” as the Type, following the same approach as Rel-17 URLLC. However, the technical justification for that consideration is not clear.
Another argument for “per Band” as Type is related to operation in unlicensed band (or shared spectrum) and related IODT testing procedures. This feature is agreed to be supported only for license band. Hence this argument is not valid either. Functionality wise, we do not observe difference whether this feature is supported for any band in FR1 or FR2, or in TDD or FDD form. 
Therefore, a Type as “per UE” seems to be the proper choice.
[bookmark: _Toc149950134]For FG 50-1, a Type as “per UE” is a proper choice from our point of view. 

Issue#2: FR1/FR2 and FDD/TDD differentiation and Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
In our view, such differentiation or interpretation are not justified for this feature since it is not affecting the functionality as explained above. Therefore, none of these fields are applicable.
[bookmark: _Toc149950135]FR1/FR2 and TDD/FDD differentiation and additional work for capability interpretation of mixture of FDD/TDD and/or FR1/FR2 are not justified for this feature. Therefore, none of these fields are applicable.
Summary
Based on the above discussion and observations, we capture our view as changes shown in Table 1 for FG 50-1 and propose the following:
[bookmark: _Toc149950146]For the endorsed FG 50-1, adopt the changes in red as shown in Table 1.

2.2 FG 50-1a: Multiple active multi-PUSCHs CG configurations
The issues below are identified for completeness of description of FG 50-1a. 
· Issue#1: Type of FG 50-1a
· Issue#2: FFS how to support multiple multi-PUSCH CG configurations
· Issue#3: FR1/FR2 and FDD/TDD differentiation and Capability interpretation for mixture of FDD/TDD and/or FR1/FR2

In the following, we share our view on the above issues.
Issue#1: Type of FG 50-1a
For this feature group, although from functionality point of view it is reasonable to define a Type as “per UE” for the same reason described for FG 50-1 (see previous section), but due to the element of maximum number of CG configurations per BWP/per Cell/per band/per MSG/SSG, etc., (see next discussion point) it is motivated to define the Type as “per Band”. 
[bookmark: _Toc149950136]For FG 50-1a, a Type as “per Band” is a proper choice from our point of view.
Issue#2: FFS how to support multiple multi-PUSCH CG configurations
To facilitate resolving this issue the following options were identified in RAN1#114 meeting:
Agreement:
Select one of the following options:
· Option 1: Introduce a new capability to indicated maximum number of multi-PUSCH CG configurations (at least 2) per BWP of a serving cell and across all serving cells
· FG 50-1 as pre-requisite.
· FG 11-9 NOT as pre-requisite
· Option 2: Introduce a new capability to indicated maximum number of multi-PUSCH CG configurations (at least 2) per BWP of a serving cell and across all serving cells. The maximum number should not exceed the corresponding maximum number of CG configurations indicated by FG 11-9.
· FG 50-1 as pre-requisite.
· FG 11-9 as pre-requisite
· Option 3: Maximum number of multi-PUSCH CG configuration per BWP of a serving cell is one.

Further, endorsement of FG50-1a indicates that Option 3 is excluded. The remaining details are in relation of the choice between Option 1 and Option 2.
Based on the discussion last meeting, we believe that it is more appropriate to not create dependency between FG11-9 and FG 50-1a. That means not to have FG 11-9 as pre-requite (that is to support Option 2).
However, we prefer to reuse the same approach as in FG11-9 for FG 50-1a (see the description of FG11-9 in Table 2).
This implies that there is a need to define an RRC parameter to identify the ID of each of the multiple multi-PUSCH CG configurations. 
	[bookmark: _Toc60777203][bookmark: _Toc131064931]–	ConfiguredGrantConfigIndex
The IE ConfiguredGrantConfigIndex is used to indicate the index of one of multiple UL Configured Grant configurations in one BWP.
ConfiguredGrantConfigIndex information element
-- ASN1START
-- TAG-CONFIGUREDGRANTCONFIGINDEX-START

ConfiguredGrantConfigIndex-r16 ::= INTEGER (0.. maxNrofConfiguredGrantConfig-1-r16)

-- TAG-CONFIGUREDGRANTCONFIGINDEX-STOP
-- ASN1STOP




Moreover, there is need to define maximum values for bands in FR1 and FR2 and set a limit on top similarly to the approach used in FG11-9.
Finally, if the UE supports both FG50-1a and FG11-9, we can use the same principal used for FR1 and FR2 maximum values and extend it to FG11-9 and FG50-1a maximum supported values. 

[bookmark: _Toc149950137]In our view, Option 1 is a reasonable approach (no need to pre-requisite FG11-9). 
[bookmark: _Toc149950138]For FG50-1a, maximum values 2,4,8,12 are reasonable candidates to be indicated by the capability.
[bookmark: _Toc149950139]There is a need to define an RRC parameter to identify the ID of each of the multiple multi-PUSCH CG configurations.
[bookmark: _Toc149950140]FG50-1a description applies the same approach as FG11-9 regarding the maximum number of supported multi-PUSCH CG per FR1 and FR2 bands, denoted by Y1 and Y2, respectively. 
[bookmark: _Toc149950141]If multiple multi-PUSCH CG configurations are supported for both FR1 and FR2 with corresponding indicated maximum values Y1 and Y2, respectively, the total multi-PUSCH CG configurations across FR1 and FR2 is limited by max(Y1, Y2).
[bookmark: _Toc149950142]If UE supports both FG 11-9 and FG50-1a, the total number of CG configurations is limited by maximum of the maximum indicated values by FG11-9 and FG50-1a, whichever applicable. In other words, the total number of CG configurations is limited by max(X1, X2, Y1, Y2) whichever X1, X2, Y1, Y2 is available.

Issue#3: FR1/FR2 and FDD/TDD differentiation and Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
Similar to FG 50-1, such differentiation or interpretation are not justified for this feature. Therefore, none of these fields are applicable. 
[bookmark: _Toc149950143]FR1/FR2 and TDD/FDD differentiation and additional work for capability interpretation of mixture of FDD/TDD and/or FR1/FR2 are not justified for this feature. Therefore, none of these fields are applicable.
Summary
Based on the above discussion and observations, we capture our view as changes shown in Table 1 for FG 50-1a and propose the following:
[bookmark: _Toc149950147]For the endorsed FG 50-1a, adopt the changes in red as shown in Table 1.

2.3 FG 50-2: UCI indication of unused CG-PUSCH transmission occasions
The issues below are identified for completeness of description of FG 50-2. 
· Issue#1: Type of FG 50-2
· Issue#2: FR1/FR2 and FDD/TDD differentiation and Capability interpretation for mixture of FDD/TDD and/or FR1/FR2

In the following, we share our view on the above issues.
Issue#1: Type of FG 50-2
Consistent with our view on this matter for FG 50-1/1a, the Type should be “per UE”. In general, if a Type for a feature is decided to be different than “per UE”, it should be justified how the associated functionality would be different in different bands, band combinations, etc. 
Companies have presented the argument to consider “per Band” as the Type, following the same approach used for NR-U since UTO-UCI reuses the associated procedures similarly to CG-UCI that is an unlicensed specific feature with “per Band” UE type. The functionalities associated to UTO-UCI are not affected by the type of band to operate on. Moreover, regarding Rel-16 NR-U features for configured grant enhancement, the support of “CG-UCI” was not the motivation for “per Band” type, rather the band to operate on led to the approach of adopting “per Band” as Type for corresponding UE features, while some features were only limited to unlicensed bands, and some features were applicable to both licensed and unlicensed bands. Therefore, in our view, the argument of reusing CG-UCI procedures is not sufficient for supporting this feature “per Band”.
Another argument for “per Band” as type is related to operation in unlicensed band (or shared spectrum) and related IODT testing procedures. The applicability of this feature to unlicensed band was discussed last meeting. Regardless, the related discussion will have two outcomes:
· Outcome 1: FG 50-2 is not supported for operation on unlicensed.
· Outcome 2: FG 50-2 is supported for operation on unlicensed band when CG does not include CG-UCI
If the discussion results in Outcome 1, this argument for “per Band” clearly is not valid. 
If the discussion results in Outcome 2, we do not observe difference in functionality whether this feature is supported for any licensed or unlicensed band and the choice for “per Band” needs to more convincing arguments.
Therefore, a Type as “per UE” seems a proper choice.
[bookmark: _Toc149950144]For FG 50-2, a Type as “per UE” is a proper choice from our point of view.

Issue#2: FR1/FR2 and FDD/TDD differentiation and Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
Similar to FG 50-1, in our view such differentiation or interpretation are not justified for this feature. Therefore, none of these fields are applicable.
[bookmark: _Toc149950145]Similar to FG 50-1/1a, FR1/FR2 and TDD/FDD differentiation and additional work for capability interpretation of mixture of FDD/TDD and/or FR1/FR2 are not justified for this feature. Therefore, none of these fields are applicable.
Summary
Based on the above discussion and observations, we capture our view as changes shown in Error! Reference source not found. for FG 50-2 and propose the following:
[bookmark: _Toc149950148]For the endorsed FG 50-2, adopt the changes in red as shown in Table 1.

[bookmark: _Ref146812458]Table 1: Endorsed feature group FG50-1/50-1a/50-2 for NR_XR_Enh with proposed updates shown in red color/font.
	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 (Sidelink 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

	50. NR_XR_Enh
	50-1
	Multi-PUSCHs for Configured Grant
	1. Determination of time-domain resource allocation for CG-PUSCHs associated to a multi-PUSCHs CG

2. Maximum supported number of consecutive slots configured for CG-PUSCH TOs in one CG period, candidate value set: {16, 32}

	One or both of {5-19, 5-20}
	Yes
	N/A
	UE is not able to support Multi-PUSCHs per one period in Configured grant in licensed band
	Per UE
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	50. NR_XR_Enh 
	50-1a
	Multiple active multi-PUSCHs configured grant configurations for a BWP of a serving cell
	1. Supported maximum number of configured/active configured grant configurations in a BWP of a serving cell
Separate RRC parameter for different configured grant configurations.
Candidate values for component 1: {[2, 4, 8, 12]}

2. Supported maximum number of configured/active configured grant configurations across all serving cells, and across MCG and SCG in case of NR-DC
Candidate values for component 2: {2, …, 32}
	50-1, [11-9]
	Yes
	N/A
	
	Per Band
	N/A
	N/A
	N/A
	
[For all the reported bands in FR1, a same Y1 value is reported for component 2. For all the reported bands in FR2, a same Y2 value is reported for component 2.

The total number of configured/active configured grant configurations across all serving cells in FR1 is no greater than Y1.

The total number of configured/active configured grant configurations across all serving cells in FR2 is no greater than Y2.

If there are some serving cell(s) in FR1 and some serving cell(s) in FR2, the total number of configured/active configured grant configurations across all serving cells is no greater than max(Y1, Y2).

When UE supports both FG 11-9 and 50-1a the maximum number configured for legacy CG and multi-PUSCH CG should not exceed a maximum number, FFS maximum number] given by max(X1, X2, Y1, Y2) whichever applicable.
· Note: X1 and X2 are obtained from FG11-9.

[Regarding the interpretation of UE capabilities in case of cross-carrier operation, support of FG50-9 is based on the support of this capability for the band of the scheduled/triggered/indicated cell only]


	Optional with capability signaling 

	50. NR_XR_Enh
	50-2
	UCI indication of unused CG-PUSCH transmission occasions
	1. Multiplexing of the Unused transmission occasions UCI (UTO-UCI) on a CG-PUSCH
	One or both of {5-19, 5-20}
	Yes
	N/A
	UE is not able to indicate the unused resources in CG
	Per UE
	N/A
	N/A
	N/A
	
	Optional with capability signaling




	[16]
	MediaTek Inc.
	One remaining issue that was discussed in previous RAN1-114 meeting was how to define multiple active CGs with multi-PUSCH if the UE also indicates support for Rel-16 multiple active CGs with single-PUSCH. 
Based on discussions among companies, it was very clear that there was a strong preference to interpret FG 11-9 as the total supported number of multiple active CGs (including all single-PUSCH CGs and all multi-PUSCHs CGs), when UE indicates support for both FG 11-9 and FG-50-1a. In our view, it is also reasonable to remove FG 11-9 from the prerequisite column of FG 50-1a. Since single-PUSCH CG feature was introduced for (e)URLLC while multi-PUSCHs CG feature is now introduced for XR. 
We propose the following:
Proposal 1: Remove [11-9] from the prerequisite column of FG 50-1a. 
Proposal 2: Add a note to FG 50-1a stating the following:
· “If UE indicates support for both FG 11-9 and FG 50-1a, the indicated number of active CGs in FG 11-9 is interpreted as the total number of supported active CGs (including all single-PUSCH CGs and all multi-PUSCHs CGs).”

	[17]
	Qualcomm Incorporated
	Two alternatives were identified for the interpretation on the applicability of FG 11-9 to the Rel-18 multi-PUSCH CG
· Alt1: number reported by 11-9 does not include Rel-18 multi PUSCH CG
· Alt2: number reported by 11-9 includes Rel-18 multi PUSCH CG
Alt 1 results in a hard split between UE processing capability for legacy CG configuration and Rel-18 multi-PUSCH CG configuration. Suppose UE processing capability is not required to increase after Rel-18 multi-PUSCH CG is introduced, then the UE may report a smaller value for FG 11-9 than that for Rel-16 if it supports FG 50-1/1a. For example, summation of FG 11-9 value and FG 50-1/1a value for the Rel-18 UE is same as that for FG 11-9 for the Rel-16 UE. The concern was that FG 11-9 candidate value set {[1, 2, 4, 8, 12]} does not have per CG granularity, and summation of FG 11-9 and FG 50-1/1a may end up higher if the UE cannot really report a smaller FG 11-9 value.
By Alt 2, the total number of active CG configurations including both legacy CG configuration and Rel-18 multi-PUSCH CG configuration is restricted by FG 11-9. Part of FG 11-9 can be configured as Rel-18 multi-PUSCH CG configurations which is subject to FG 50-1/1a. This allows the Rel-18 UE to at least report the same value in FG 11-9 as the Rel-16 UE after FG 50-1/1a is introduced. 

[image: A blue and orange oval with white text

Description automatically generated]
Figure 1: Rel-18 multi-PUSCH CG is configured as subset of FG 11-9

[bookmark: p1]Proposal 1: FG 11-9 is used as pre-requisite for FG 50-1a. Number reported by 11-9 includes Rel-18 multi PUSCH CG.
Regarding the number of active Rel-18 CG configuration per BWP, the current agreement has tentative value set {[2, 4, 8, 12]}. However, to support the alignment between CG periods and XR video traffic, a minimum number of 3 CG configurations needs to be configured in the leap cycle pattern, e.g., with start offsets {0, 16ms, 33ms} and 50ms periodicity for fps=60, if the rational number CG periodicity is not adopted in RAN2. For this reason, we think candidate value 3 should be added to FG 50-1a. To make full use of the additional bit to the signaling field, we can add three more candidate values.
[bookmark: p2]Proposal 2: For FG 50-1a, candidate values for component 1 are {[2, 3, 4, 5, 6, 8, 10, 12]}.
[bookmark: p3]Proposal 3: Similar to FG 11-9, FG 50-1 and FG 50-1a are “per band”.
Based on these, we updated the FG 50-1 and FG 50-1a in the table in blue texts.
Proposal 4: Adopt the proposed changes (in blue) in the following table for FG 50-1 and 50-1a.
	50. NR_XR_Enh
	50-1
	Multi-PUSCHs for Configured Grant
	1. Determination of time-domain resource allocation for CG-PUSCHs associated to a multi-PUSCHs CG
2. Maximum supported number of consecutive slots configured for CG-PUSCH TOs in one CG period, candidate value set: {16, 32}
FFS whether to separate this FG for type-1 and type-2 CG
FFS whether to separate this FG for multiple CG configurations
FFS whether to separate this FG for shared spectrum
FFS whether to report maximum supported number of configured CG-PUSCH TOs in one CG period
	One or both of {5-19, 5-20}
	Yes
	N/A
	UE is not able to support Multi-PUSCHs per one period in Configured grant in licensed band
	Per band
	N/A
	N/A
	N/A
	Number reported by 11-9 includes one Rel-18 multi PUSCH CG configuration.

	Optional with capability signaling

	50. NR_XR_Enh 
	50-1a
	Multiple active multi-PUSCHs configured grant configurations for a BWP of a serving cell
	1. Supported maximum number of configured/active configured grant configurations in a BWP of a serving cell
Candidate values for component 1: {[2, 3, 4, 5, 6, 8, 10, 12]}
2. Supported maximum number of configured/active configured grant configurations across all serving cells, and across MCG and SCG in case of NR-DC
Candidate values for component 2: {2, …, 32}
	50-1, [11-9]
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	[when UE supports both FG 11-9 and 50-1a the maximum number configured for legacy CG and multi-PUSCH CG should not exceed a maximum number, FFS maximum number]
Number reported by 11-9 includes Rel-18 multi PUSCH CG configurations reported by FG 50-1a.
[For all the reported bands in FR1, a same X1 value is reported for component 2. For all the reported bands in FR2, a same X2 value is reported for component 2.]
[The total number of configured/active configured grant configurations across all serving cells in FR1 is no greater than X1.]
[The total number of configured/active configured grant configurations across all serving cells in FR2 is no greater than X2.]
[If there are some serving cell(s) in FR1 and some serving cell(s) in FR2, the total number of configured/active configured grant configurations across all serving cells is no greater than max(X1, X2).]
[Regarding the interpretation of UE capabilities in case of cross-carrier operation, support of FG50-9 is based on the support of this capability for the band of the scheduled/triggered/indicated cell only]
	Optional with capability signaling 



In Rel-18, RAN1 has used CG-UCI as reference to design the UTO-UCI. Hence, it is reasonable to follow the CG-UCI features in defining FG 50-2. In [2][3], “support CG-UCI in CG-PUSCH” is defined as a per band UE feature. We noticed all advanced CG features after Rel-16 have been defined as per band. Based on this, we propose FG 50-2 is defined as per band.
[bookmark: p5]Proposal 5: Similar to CG-UCI, FG 50-2 is defined as a “per band” UE feature.
In our companion paper [4], we propose to support UTO-UCI multiplexing in the CG PUSCH in unlicensed band if the CG PUSCH does not include CG-UCI. If adopted, this should be clarified in the note for FG 50-2.
Based on these, we updated FG 50-2 in the table in blue texts.
[bookmark: p6]Proposal 6: Adopt proposed changes (in blue) in the following table for FG 50-2.
	50. NR_XR_Enh
	50-2
	UCI indication of unused CG-PUSCH transmission occasions
	1. Multiplexing of the Unused transmission occasions UCI (UTO-UCI) on a CG-PUSCH

FFS whether to merge this FG into FG 50-1

FFS whether to separate this FG for UTO-UCI multiplexing with HARQ-ACK
	One or both of {5-19, 5-20}
	Yes
	N/A
	UE is not able to indicate the unused resources in CG
	Per band
	N/A
	N/A
	N/A
	UTO-UCI is applicable to the unlicensed band if the CG-PUSCH does not include CG-UCI
	Optional with capability signaling






Discussion
Proposal 2-1:
· Reporting type of FGs 50-1, 50-1a, and 50-2 is per band
	Company
	Comment

	Moderator
	Summary of companies view
· 50-1
· Per UE: OPPO, CATT, DCM, E///
· Per band: HW/HiSi, Nokia/NSB, ZTE/Sanechips, vivo, SPRD, xiaomi, DCM, Apple, Samsung, QC
· 50-1a
· Per UE: CATT
· Per band: HW/HiSi, Nokia/NSB, ZTE/Sanechips, vivo, SPRD, xiaomi, DCM, Apple, Samsung, E///, QC
· 50-2
· Per UE: CATT, DCM, E///
· Per band: Nokia/NSB, ZTE/Sanechips, vivo, SPRD, OPPO, xiaomi, DCM, Apple, Samsung, QC
· Per FS: HW/HiSi

	DOCOMO
	Support Proposal 2-1.

	Qualcomm
	We support the FL’s proposal.

	ZTE, Sanechips
	Proposal 2-1 is fine.

	OPPO
	Fine with Moderator’s proposal. 

	Samsung
	Support



Agreement
· Reporting type of FGs 50-1, 50-1a, and 50-2 is per band


Proposal 2-2:
· FG 11-9 is not included as a prerequisite FG of FG 50-1a
· Add a note: When UE supports both FG 11-9 and 50-1a, the maximum number configured for legacy CG and multi-PUSCH CG should not exceed the value reported by FG 11-9
	Company
	Comment

	Moderator
	Summary of companies view
· Whether to include FG 11-9 as a prerequisite FG
· Yes: vivo, xiaomi, DCM, Apple, LGE, QC
· No: HW/HiSi, Nokia/NSB, ZTE/Sanechips, SPRD, CATT, Samsung, E///, MTK
· Need progress in maintenance: OPPO
· Note
· [when UE supports both FG 11-9 and 50-1a the maximum number configured for legacy CG and multi-PUSCH CG should not exceed a maximum number, FFS maximum number]
· Max number as 12: HW/HiSi
· maximum of the reported maximum values in each FG is the total number: Nokia/NSB, E///
· candidate values for the maximum number are {[2, 4, 8, 12]}: ZTE/Sanechips, SPRD(?), IDC(?)
· maximum number as reported by FG 11-9: vivo, DCM, Apple, LGE, MTK
· Delete: Samsung

Companies have divergent view on the relationship between 11-9 and 50-1a. Slightly larger number of companies prefer not to include 11-9 as a prerequisite FG of 50-1a while not a few companies prefer to include it. A number of companies supporting 11-9 as prerequisite also assumes that, when UE supports both FG 11-9 and 50-1a, the maximum number configured for legacy CG and multi-PUSCH CG should not exceed the value reported by 11-9, and hence, Proposal 2-1 is made as a middle ground among companies. This will provide some freedom for UE supporting FG 50-1a only, while there is some dependency between 11-9 and 50-1a when both FGs are supported.

	DOCOMO
	We are fine with Proposal 2-2 with the note. 
Although we prefer to include FG11-9 as prerequisite of FG 50-1a, we can accept to not include it with adding the note “the maximum number configured for legacy CG and multi-PUSCH CG should not exceed the value reported by FG 11-9” is important.

	Qualcomm
	We support the FL’s proposal if the note is added.

	ZTE, Sanechips
	We support this proposal. Most companies have similar understanding as what the note clarifies, thus I suggest to discuss the note firstly, then discuss the prerequisite of 50-1a. 

	OPPO
	We still think this issue needs to be discussed in maintenance session first, especially the part for Type-2 grant activation/release. 
If FG11-9 and FG50-1a are completely independent, UE is allowed to support FG50-1a but not FG11-9. Without support of FG11-9, there can be maximum one Type-2 [legacy] CG, which makes the Type-2 CG activation/release DCI in legacy release not to use HPID to identify the CG configuration that is to be activated/released. But how does such DCI-based activation/release work for more than one Type-2 CG configurations of multi-PUSCH occasions per CG period if UE supports FG50-1a? It seems safer for the maintenance session to decide the key principle first, instead of following the decision of UE feature.        

	Huawei, Hisilicon
	We support “FG 11-9 is not included as a prerequisite FG of FG 50-1a”.

If FG 11-9 is not a prerequisite FG for 50-1a, UE can report X for the maximum number for legacy CG and Y for the maximum number for multi-PUSCH CG based on its own capability. Legacy CG and multi-PUSCH CG may be implemented based on different hardware. Thus, no need to limit X >= Y in specification. We think following red changes are enough to minimize spec workload.
“[when UE supports both FG 11-9 and 50-1a, the maximum total number configured for legacy CG and multi-PUSCH CG should not exceed a maximum number, FFS the maximum number is 12]”.

Suggest to add another Note “Note: Number reported by FG 11-9 does not include multi-PUSCHs CG.”, to clarify the relationship between FG 11-9 and this FG and avoid confusion.

	Samsung
	OK with not having 11-9 as a prerequisite.
We do not support the note. The UE can report according to the maximum number of CGs for each FG (for 11-9 and for 50-1a) that the UE supports.



Agreement
· FG 11-9 is not included as a prerequisite FG of FG 50-1a
· Add a note: When UE supports both FG 11-9 and 50-1a, the total number which can be configured for legacy CG and multi-PUSCH CG should not exceed the value reported by FG 11-9



Question 2-3:
· Companies are encouraged to provide view on the candidate values for component 1 in FG 50-1a
	Company
	Comment

	Moderator
	Summary of companies view
· {2, 3, 4, …, 12}: HW/HiSi
· {1, 2, 3, …, 12}: Apple
· {2, 4, 8, 12}: Nokia/NSB, DCM, E///
· {1, 2, 4, 8, 12}: ZTE/Sanechips, vivo
· {1, 2}: Samsung
· {2, 3, 4, 5, 6, 8, 10, 12}: QC

To align with 11-9, the minimum value can be “1”. Whether coarser or finer granularity than 11-9 is necessary or not.

	DOCOMO
	We think the same value range as 11-9 is the baseline, but open to discuss other value range if there is strong need

	Qualcomm
	We agree with Samsung that for the new AR video use case, the UE does not need to support more than two uplink video traffic flows. We also want to avoid the case that in order to support 90fps video, the UE is required to support 9 active CG configurations. Although it is a RAN2 design, RAN1 can suggest RAN2 that rational number value for CG periodicity that is aligned with XR video cycles should be supported in a similar way to that rational number value for CDRX cycle. The UE capability for maximum number of CG configurations shall not be abused if the periodicity alignment issue can be easily resolved by a simple RAN2 fix.

	ZTE, Sanechips
	Component 1 is about maximum number of configured/active configured grant configurations, and we should clarify that it doesn’t limit the minimum number.

	Huawei, Hisilicon
	We suggest to update them as {2, 3, 4, …, 12} to have more flexibility considering XR traffic characteristic.

	Samsung
	We do not identify any use case for having up to 12 CGs. This is not URLLC with transmissions over a few symbols. 
A maximum of 2 is enough (even a use case for FG 50-1a is unclear)



Agreement
· Candidate values for component 1 in FG 50-1a is at least {1, 2, 4, 8, 12}, FFS other values

Question 2-3a:
· Companies are encouraged to provide view on the candidate values in addition to the agreed {1, 2, 4, 8, 12} for component 1 in FG 50-1a
	Company
	Comment

	Qualcomm
	As discussed in the online session, there was no consensus to add or remove any value in {1,2,4,8,12} which was the candidate values for FG 11-9. In this situation, reusing FG 11-9 values would be a middle ground that should be acceptable to companies. Then we do not see the need to add any additional candidate values to {1,2,4,8,12}.

	
	

	
	



Agreement
· No additional values are introduced as candidate values for component 1 in FG 50-1a


Question 2-4:
· Is it necessary to update the candidate values for component 2 in FG 50-1a as: {1, 2, …, 32}?
	Company
	Comment

	Moderator
	Moderator assumes this updated is not necessary. In FG 11-9, candidate value of 1 is included in component 2 but not in component 3, since reporting 1 for both component 2 and 3 is same as not supporting 11-9, but just supporting 5-19/5-20. The same applies to 50-1a.

	DOCOMO
	Agree with moderators’ view. Adding value of 1 in Component 2 is not necessary. 

	Qualcomm
	We agree with the Moderator that 1 needs not to be added to component 2.

	ZTE, Sanechips
	Not necessary.

	OPPO
	Agree with moderator. 

	Huawei, Hisilicon
	Adding value of 1 in Component 2 is not necessary.

	Samsung
	Fine to add 1. A use case for Rel-18 XR needs to be identified for any value above 2.




Proposal 2-5:
· Confirm following notes in FG 50-1a
· For all the reported bands in FR1, a same X1 value is reported for component 2. For all the reported bands in FR2, a same X2 value is reported for component 2
· The total number of configured/active configured grant configurations across all serving cells in FR1 is no greater than X1.
· The total number of configured/active configured grant configurations across all serving cells in FR2 is no greater than X2.
· If there are some serving cell(s) in FR1 and some serving cell(s) in FR2, the total number of configured/active configured grant configurations across all serving cells is no greater than max(X1, X2).
· Regarding the interpretation of UE capabilities in case of cross-carrier operation, support of FG50-91a is based on the support of this capability for the band of the scheduled/triggered/indicated cell only
	Company
	Comment

	Moderator
	Summary of companies view
· [For all the reported bands in FR1, a same X1 value is reported for component 2. For all the reported bands in FR2, a same X2 value is reported for component 2.]
· Confirm: HW/HiSi, Nokia/NSB, SPRD, DCM, Samsung, E///, QC
· [The total number of configured/active configured grant configurations across all serving cells in FR1 is no greater than X1.]
· Confirm: HW/HiSi, Nokia/NSB, SPRD, DCM, Samsung, E///, QC
· [The total number of configured/active configured grant configurations across all serving cells in FR2 is no greater than X2.]
· Confirm: HW/HiSi, Nokia/NSB, SPRD, DCM, Samsung, E///, QC
· [If there are some serving cell(s) in FR1 and some serving cell(s) in FR2, the total number of configured/active configured grant configurations across all serving cells is no greater than max(X1, X2).]
· Confirm: HW/HiSi, Nokia/NSB, SPRD, DCM, Samsung, E///, QC
· [Regarding the interpretation of UE capabilities in case of cross-carrier operation, support of FG50-9 is based on the support of this capability for the band of the scheduled/triggered/indicated cell only]
· Revise “FG50-9” to “FG50-1a”: HW/HiSi
· Confirm: Nokia/NSB, SPRD, DCM, Samsung, QC
· Delete: E///

	DOCOMO
	Support the Proposal.

	Qualcomm
	We support the FL’s proposal.

	OPPO
	Fine to moderator’s proposal. 

	Huawei, Hisilicon
	Agree with moderator’s suggestion.

	Samsung
	OK




Agreement
· Confirm following notes in FG 50-1a
· For all the reported bands in FR1, a same X1 value is reported for component 2. For all the reported bands in FR2, a same X2 value is reported for component 2
· The total number of configured/active configured grant configurations across all serving cells in FR1 is no greater than X1.
· The total number of configured/active configured grant configurations across all serving cells in FR2 is no greater than X2.
· If there are some serving cell(s) in FR1 and some serving cell(s) in FR2, the total number of configured/active configured grant configurations across all serving cells is no greater than max(X1, X2).
· Regarding the interpretation of UE capabilities in case of cross-carrier operation, support of FG50-91a is based on the support of this capability for the band of the scheduled/triggered/indicated cell only


Question 2-6:
· Is it necessary to update the prerequisite FG in FG 50-2 as: One or both of {5-19, 5-20}
	Company
	Comment

	Moderator
	Proponent (OPPO) argued that
· one CG configuration can be either Type-1 CG or Type-2 CG per used RRC parameters, but not both. Therefore, it could be misleading to state that support of both {5-19,5-20} is a prerequisite of support of UTO-UCI in FG50-2

The above is about the configuration of RRC parameter, not UE feature. From UE feature perspective, the UE can support either one or both of Type-1 CG or Type-2 CG for UTO-UCI.

	DOCOMO
	We agree with moderator’s view that the update is not necessary. 
The intention of “one or both of {5-19, 5-20}” is clear that the FG 50-2 can be supported when UE supports one or both of {FG 5-19, FG 5-20}. The “one or both of {5-19, 5-20}” is also used for prerequisite of some FGs in legacy, e.g. prerequisite of FG 10-13a, FG 10-18, FG 10-28, etc.

	Qualcomm
	There is no need to update the pre-requisite. 
In the UE feature online discussion in RAN1 #104bis, it was clarified with companies and Moderator that 
· For the UE to support Type 1 Rel-18 multi-PUSCH CG, the UE needs to support FG 5-19 first, but the UE is not required to support FG 5-20
· For the UE to support Type 2 Rel-18 multi-PUSCH CG, the UE needs to support FG 5-20 first, but the UE is not required to support FG 5-19
· For the UE to support both Type 1 and Type 2 Rel-18 multi-PUSCH CG, the UE needs to support both FG 5-19 and FG 5-20 first. 
This understating has been assumed for other early CG features that use “one or both of {5-19, 5-20}” as pre-requisite. 

	ZTE, Sanechips
	There is no need to update the pre-requisite. 

	OPPO
	We are talking about “pre-requisite”, which should be a minimum in the existing UE feature framework to allow UTO-UCI. Given one CG configuration can link up to one series of UTO-UCI and one series of UTO-UCI transmission can connect to just one CG configuration (either Type-1 or Type-2, but not both, per RAN1 conclusion), we wonder under what circumstance the UE is “required” to support both Type-1 and Type-2 in order to support UTO-UCI.  To clarify, our intention is to distinguish between the following two logic: 
· If one implementation of feature X should work with either or both of Type-1 CG and Type-2 CG, the pre-requisite of feature X is “one or both of {5-19, 5-20}” ; 
· If one implementation of feature X has to work with either Type-1 CG or Type-2 CG but not both, the pre-requisite of feature X is “one of {5-19, 5-20}”. 

	Huawei, Hisilicon
	Agree with moderator’s suggestion.

	Samsung
	OK without an update.




Question 2-7:
· Companies are invited to provide view on whether to introduce following FG
· Joint release in a DCI for two or more configured grant Type 2 configurations for a given BWP of a serving cell, for indicating which CG configurations are released. One CG configuration can be either multi-PUSCH CG or legacy CG.
· Proposed by ZTE/Sanechips
	Company
	Comment

	Moderator
	This issue was discussed in the last RAN1 meeting. According to the comments there, RAN1 should discuss whether to support this feature in maintenance at first.

	DOCOMO
	Agree with moderator’s suggestion.

	Qualcomm
	Agree with the Moderator’s suggestion.

	ZTE, Sanechips
	We are fine to clarify this issue in maintenance firstly.

	OPPO
	Agree with moderator’s suggestion. 

	Huawei, Hisilicon
	Agree with moderator’s suggestion.

	Samsung
	Agree with moderator’s suggestion.

	ZTE, Sanechips - 2nd round
	For Joint release of multiple CG configurations, following conclusion was made in maintenance online session.
	Conclusion
When UE is configured with multiple CG configurations, including multi-PUSCH CG configuration(s), joint release of multiple CG configurations is supported as legacy.
· The above feature is subject to UE capability



Then, the following proposal is provided for handling this question.
We think it’s reasonable to a have new UE feature (e.g., 50-1b) for joint release of multi-PUSCHs CG configurations.
Proposal 2-7: adopt 50-1b as follows:
	50. NR_XR_Enh
	50-1b
	joint release of multiple CG configurations
	1. Joint release in a DCI for two or more configured grant Type 2 configurations for a given BWP of a serving cell, when UE is configured with multiple CG configurations, including multi-PUSCH CG configuration(s).
	50-1a
	Yes
	N/A
	UE is not able to support joint release of multiple CG configurations
	
	
	
	
	
	Optional with capability signaling






Agreement
· Introduce following FG
	50. NR_XR_Enh
	50-1b
	Joint release in a DCI for two or more configured grant Type 2 configurations, including multi-PUSCH CG configuration(s), for a given BWP of a serving cell
	M<=4 bits indication in the Release DCI is used for indicating which CG configuration(s) is/are released, where the association between each state indicated by the indication and the CG configuration(s) is
· Up to 2^M states are higher layer configurable, where each of the state can be mapped to a single or multiple CG configurations to be released
· In case of no higher layer configured state(s), separate release is used where the release corresponds to the CG configuration index indicated by the indication
FFS whether/how to capture the relationship with 11-9a
	One of {50-1, 50-1a}
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Regarding the interpretation of UE capabilities in case of cross-carrier operation, support of FG50-1b is based on the support of this capability for the band of the scheduled/triggered/indicated cell only

Note: For the case of joint release in a DCI for two or more configured grant Type 2 configurations, including multi-PUSCH CG configuration(s), for a given BWP of a serving cell, the reporting of this FG applies, i.e., ignore FG 11-9a

If UE supports 11-9a but does not support this FG, the UE does not expect to be indicated for joint release including multi-PUSCH CG configuration(s)
	Optional with capability signaling




3. FGs for PDCCH monitoring resumption after UL NACK
In [1], FGs for PDCCH monitoring resumption after UL NACK are captured as below.
	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 (Sidelink 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

	50. NR_XR_Enh
	50-3
	PDCCH monitoring resumption after UL NACK
	Support PDCCH monitoring resumption after UL NACK
	29-3a
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling



Following inputs are provided in contributions for the RAN1#115 meeting.
	[3]
	Nokia, Nokia Shanghai Bell
	For FG 50-3
· For consequences if the feature is not supported colum, included following text, ”PDCCH monitoring resumption after UL NACK is not supported”
	50. NR_XR_Enh
	50-3
	PDCCH monitoring resumption after UL NACK
	Support PDCCH monitoring resumption after UL NACK
	29-3a
	Yes
	N/A
	PDCCH monitoring resumption after UL NACK is not supported
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling




	[7]
	OPPO
	For FG50-3
It was agreed in RAN1 that the UE support of PDCCH monitoring resumption upon a transmission of NACK is titled as FG50-3. However, from technique point of view, this UE feature is more related to PDCCH skipping (FG29-3a) as a part of UE power saving feature rather than just a part of XR. It should make the UE feature management easier if this feature is re-titled to 29-3 series instead of FG50 series.
Proposal 5: RAN1 considers to re-title FG50-3 to FG29-3f    



Discussion
Question 3-1:
· Is it necessary to clarify to update the column of “Consequence if the feature is not supported by the UE” in FG 50-3 as: PDCCH monitoring resumption after UL NACK is not supported?
	Company
	Comment

	Moderator
	This proposal seems straightforward and not critical issue. Without this clarification, there would not be any ambiguity on the consequence.

	DOCOMO
	Agree with moderator’s view. Fine with the clarification to make it complete.

	Qualcomm
	Support to add the proposed consequence.

	OPPO
	Share the view from moderator. There is no ambiguity on the consequence even without this clarification. In addition, given the feature itself is “PDCCH monitoring resumption after NACK”, the proposed clarification seems to say “the consequence if the feature is not supported is that the feature is not supported”, which does not bring any technical clarification. So we think the proposed clarification is not necessary. 

	Huawei, Hisilicon
	Agree with moderator’s suggestion.

	Samsung
	Agree with moderator’s suggestion.




Question 3-2:
· Is it necessary to revise FG 50-3 as FG 29-3f?
	Company
	Comment

	Moderator
	This proposal seems not critical issue. Because the FG number has been allocated based on the supported release, moderator suggest keeping current FG number.

	DOCOMO
	Fine with moderator’s suggestion.

	Qualcomm
	We prefer not to revise as the number FG 50-3 clearly shows that this is a new Rel-18 feature adopted in XR session.

	ZTE, Sanechips
	It seems not necessary.

	OPPO
	Fine to keep the current FG number, if this is the majority preference. 

	Huawei, Hisilicon
	Agree with moderator’s suggestion.

	Samsung
	Agree with moderator’s suggestion.




4. Conclusions
Following agreements were made in this meeting.

Agreement
· Reporting type of FGs 50-1, 50-1a, and 50-2 is per band

Agreement
· FG 11-9 is not included as a prerequisite FG of FG 50-1a
· Add a note: When UE supports both FG 11-9 and 50-1a, the total number which can be configured for legacy CG and multi-PUSCH CG should not exceed the value reported by FG 11-9

Agreement
· Candidate values for component 1 in FG 50-1a is at least {1, 2, 4, 8, 12}, FFS other values

Agreement
· No additional values are introduced as candidate values for component 1 in FG 50-1a

Agreement
· Confirm following notes in FG 50-1a
· For all the reported bands in FR1, a same X1 value is reported for component 2. For all the reported bands in FR2, a same X2 value is reported for component 2
· The total number of configured/active configured grant configurations across all serving cells in FR1 is no greater than X1.
· The total number of configured/active configured grant configurations across all serving cells in FR2 is no greater than X2.
· If there are some serving cell(s) in FR1 and some serving cell(s) in FR2, the total number of configured/active configured grant configurations across all serving cells is no greater than max(X1, X2).
· Regarding the interpretation of UE capabilities in case of cross-carrier operation, support of FG50-91a is based on the support of this capability for the band of the scheduled/triggered/indicated cell only

Agreement
· Introduce following FG
	50. NR_XR_Enh
	50-1b
	Joint release in a DCI for two or more configured grant Type 2 configurations, including multi-PUSCH CG configuration(s), for a given BWP of a serving cell
	M<=4 bits indication in the Release DCI is used for indicating which CG configuration(s) is/are released, where the association between each state indicated by the indication and the CG configuration(s) is
· Up to 2^M states are higher layer configurable, where each of the state can be mapped to a single or multiple CG configurations to be released
· In case of no higher layer configured state(s), separate release is used where the release corresponds to the CG configuration index indicated by the indication
FFS whether/how to capture the relationship with 11-9a
	One of {50-1, 50-1a}
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Regarding the interpretation of UE capabilities in case of cross-carrier operation, support of FG50-1b is based on the support of this capability for the band of the scheduled/triggered/indicated cell only

Note: For the case of joint release in a DCI for two or more configured grant Type 2 configurations, including multi-PUSCH CG configuration(s), for a given BWP of a serving cell, the reporting of this FG applies, i.e., ignore FG 11-9a

If UE supports 11-9a but does not support this FG, the UE does not expect to be indicated for joint release including multi-PUSCH CG configuration(s)
	Optional with capability signaling
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