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1	Introduction
The normative work in RAN1 on eXtended Reality (XR) was completed in RAN1#114. The first version of the related UE features was endorsed in [1] and was further updated in [2]. 
In this contribution we share our view on remaining issues that are highlighted yellow in the endorsed feature descriptions, as well as other potential issues.
2	Discussions
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




[bookmark: _Ref149819423]Table 2: Description of FG11-9 in TR38.822
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Field name in TS 38.331 [2]
	Parent IE in TS 38.331 [2]
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	5. NR_IIOT-Core
	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







3	Conclusion
[bookmark: _In-sequence_SDU_delivery]In the previous sections we made the following observations: 
Observation 1	For FG 50-1, a Type as “per UE” is a proper choice from our point of view.
Observation 2	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.
Observation 3	For FG 50-1a, a Type as “per Band” is a proper choice from our point of view.
Observation 4	In our view, Option 1 is a reasonable approach (no need to pre-requisite FG11-9).
Observation 5	For FG50-1a, maximum values 2,4,8,12 are reasonable candidates to be indicated by the capability.
Observation 6	There is a need to define an RRC parameter to identify the ID of each of the multiple multi-PUSCH CG configurations.
Observation 7	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.
Observation 8	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).
Observation 9	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.
Observation 10	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.
Observation 11	For FG 50-2, a Type as “per UE” is a proper choice from our point of view.
Observation 12	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.

Based on the discussion in the previous sections we propose the following:

Proposal 1	For the endorsed FG 50-1, adopt the changes in red as shown in Table 1.
Proposal 2	For the endorsed FG 50-1a, adopt the changes in red as shown in Table 1.
Proposal 3	For the endorsed FG 50-2, adopt the changes in red as shown in Table 1.
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