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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#114 [1], there are following feature groups for XR enhancements.
· [bookmark: _Hlk85011108]FGs for enhancements related to capacity
· 50-1	Multi-PUSCHs for Configured Grant
· 50-2	UCI indication of unused CG-PUSCH transmission occasions
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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

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
	
	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
	50-2
	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
	
	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#114bis meeting.
	[2]
	Nokia, Nokia Shanghai Bell
	RAN1 #114 has made some progress on the rel. 18 XR UE features. As shown in the Table 1 below, two FGs were agreed upon, and several descriptions and details are FFS. 
[bookmark: _Hlk146871121]For FG 50-1
· FFS1: whether to separate this FG for type-1 and type-2 CG – we don’t see a need for separate FGs for Type 1 and 2 CG. We recommend having them as components within FG 50-1. Note, that similar feature from unlicensed band, 10-28, follows the same approach. This FFS should be deleted.
· FFS2: whether to separate this FG for multiple CG configurations – Following the RAN1 agreement (please, find it below), we need to choose whether this feature is supported (then it is a separate UE capability) or not supported. We propose to introduce a new FG and support multiple active multi-PUSCH CG configurations. Thereby, a new capability with Option 2 is chosen, where the FG 11-9 could be of the pre-requisite and this FFS can be deleted.
· FFS3: whether to separate this FG for shared spectrum – we are of the opinion that support for shared spectrum is part of another FG 10-28, and there is no need to combine these two together. We propose to remove this FFS.
· FFS4:  whether to report the maximum supported number of configured CG-PUSCH TOs in one CG period – RAN1 agreed that a maximum number of 16 or 32 is per UE capability, therefore, the maximum number of 16 or 32 shall be reported.

For FG 50-2
· FFS1: whether to merge this FG into FG 50-1. We strongly believe that a separate FG is necessary for UCI indication of unused CG-PUSCH transmission occasions. From objectives, UTO-UCI and multi-PUSCH are two different features and RAN1 did not make an agreement to limit UTO-UCI to multi-PUSCH CG only. 
· FFS2: whether to separate this FG for UTO-UCI multiplexing with HARQ-ACK. RAN1 agreed that there is no consensus on the following: “Introduce a new RRC parameter UTO-UCI-Multiplexing (similar to cg-UCI-Multiplexing) to enable/disable joint coding of HARQ-ACK and UTO-UCI in a CG PUSCH with the UTO-UCI”. Thus, we propose to make this a component of 50-2.

FGs 50-1, and 50-2 should be defined as “per band” following the same principle used for the Rel-16 CG-PUSCH FG 10-28.

Please, find the agreements related to multi-PUSCH CG and multiple active CG configurations below:
	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.

Agreement

For a multi-PUSCH CG configuration, the range value of the higher layer parameter indicating number of consecutive slots (N in previous agreements) is:
· Max value=16 or 32
· Up to UE capability
· Min value=2




	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
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 m2. Maximum supported number of configured CG-PUSCH TOs in one CG period
	One or both {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
	Maximum supported number of configured CG-PUSCH TOs in one CG period: {16, 32}
	Optional with capability signaling

	50. NR_XR_Enh 
	50-1a
	Multiple active Multi-PUSCHs configured grant configurations for a BWP of a serving cell 

	Component 1: the maximum number of configured/active configured grant configurations per BWP of a serving cell
Component 2: the maximum number of configured/active configured grant configurations across all serving cells
	One of {5-19, 5-20}, [11-9] 

	Yes
	N/A
	UE is not able to indicate then number of Multi-PUSCHs for a BWP of a serving cell 
	Per band
	N/A
	N/A
	N/A
	Candidate values as in FG 11-9
	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
2. Multiplexing UTO-UCI with HARQ-ACK
	One or both {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




	[3]
	Huawei, HiSilicon
	According to the above agreement, there are four remaining issues on the UE feature “Multi-PUSCHs for Configured Grant”. The analysis and discussion on these issues are as follows.
In Rel-16 NR-U, the UE feature multiple CG PUSCHs (FG 10-28) for Type 1 and Type 2 CG have been differentiated by using different pre-requisite feature groups, which is shown in the below table. Similarly, FG 50-1 can reuse the method of the FG 10-28, i.e., the pre-requisite is “One or both of {5-19, 5-20}”. 
	(below copied from TS 38.822)
	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






	Features
	Index
	Feature group
	Components
	Prerequisite feature groups

	10. NR-unlicensed
	10-28
	Configured grant with Rel-16 enhanced resource configuration
	1. Support configuration of resources with cg-nrofSlots-r16 and cg-nrofPUSCH-InSlot-r16,
	One or both of {5-19, 5-20}


[bookmark: _Ref146707629][bookmark: _Ref146668838]Proposal 1: Multi-PUSCHs for Configured Grant for type-1 and type-2 is differentiated by using different pre-requisite feature groups.
[bookmark: _Ref146668843][bookmark: _Ref146707736]As per current specification in TS 38.214 Clause 6.1.2.3, multiple CG PUSCHs has been already supported in Rel-16 NR-U. Thus, there is also no need to separate this FG 50-1 for shared spectrum. 
	Copied from Clause 6.1.2.3 in TS 38.214
A set of allowed periodicities P are defined in [12, TS 38.331]. The higher layer parameter cg-nrofSlots, provides the number of consecutive slots allocated within a configured grant period. The higher layer parameter cg-nrofPUSCH-InSlot provides the number of consecutive PUSCH allocations within a slot, where the first PUSCH allocation follows the higher layer parameter timeDomainAllocation for Type 1 PUSCH transmission or the higher layer configuration according to [10, TS 38.321], and UL grant received on the DCI for Type 2 PUSCH transmissions, and the remaining PUSCH allocations have the same length and PUSCH mapping type, and are appended following the previous allocations without any gaps. The same combination of start symbol and length and PUSCH mapping type repeats over the consecutively allocated slots.


Proposal 2: There is no need to separate FG 50-1 for shared spectrum.
The following agreement has been made in RAN1#114 meeting [2]. For a multi-PUSCH CG configuration, the max value of the number of consecutive slots is 16 or 32, which is subject to UE capability. Thus, UE needs to report the max value to network. We propose to add component 2 “UE supports up to N consecutive slots allocated within a configured grant period” to FG 50-1. 
	Agreement
For a multi-PUSCH CG configuration, the range value of the higher layer parameter indicating number of consecutive slots (N in previous agreements) is:
· Max value=16 or 32
· Up to UE capability
· Min value=2


[bookmark: _Ref146707748][bookmark: _Ref146668902]Proposal 3: In FG 50-1, add a component that “UE supports up to N consecutive slots allocated within a configured grant period”, and candidate values for N is {16, 32}.
Regarding whether to separate FG 50-1 for multiple CG configurations, the following agreement has been made in the last RAN1 meeting. Option 1 proposes to introduce a new capability to indicate the maximum number of multi-PUSCH CG configurations per BWP. Additionally, Option 2 considers the maximum number limitation of multi-PUSCH CG configurations by FG 11-9. In Option 3, maximum number of multi-PUSCH CG configuration per BWP of a serving cell is one. 
	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.


As multiple CG configurations have been considered to address non-integer issue, Option 3 is not suitable for XR. Both Option 1 and Option 2 need to introduce a new capability. The difference between Option 1 and Option 2 is whether the new UE feature is related to FG 11-9. In Rel-16 URLLC, FG 11-9 reporting the multiple active configured grant configurations for a BWP of a serving cell has been introduced as below. 
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups

	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}


The prerequisite feature groups for FG 11-9 is “One of {5-19, 5-20}”, which means the number of configured/active configured grant configurations for legacy CG is up to 12, excluding this new feature. Thus, the new UE feature should describe the maximum number of multiple active multi-PUSCH CG configurations for a BWP of a serving cell. UE can report the maximum supported number based on its own capability. There is no need to couple FG 50-1 and FG 11-9. Thus, Option 1 is preferred. 
[bookmark: _Ref146707753]Proposal 4: Regarding whether to separate FG 50-1 for multiple CG configurations, Option 1 is supported, i.e., “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”.

For FG 50-1 and FG 50-2, these two UE features can operate independently. Compared with FG 50-1, the implementation of FG 50-2 might be more complicated. If FG 50-1 and FG 50-2 are separated into two UE features, UE can first only implement FG 50-1 to obtain the capacity gain from reducing the scheduling delay and enter the market quickly in the short term. Thus, FG 50-2 should not be merged into FG 50-1.
[bookmark: _Ref146707757]Proposal 5: FG 50-2 is not merged into FG 50-1.
According to the conclusion in RAN1#114 meeting, there is no consensus on introducing a new RRC parameter UTO-UCI-Multiplexing to enable/disable joint coding of HARQ-ACK and UTO-UCI in a CG PUSCH with the UTO-UCI. That is, UTO-UCI and HARQ ACK will be jointly encoded by default. Thus, UTO-UCI multiplexing with HARQ-ACK should be supported if FG 50-2 “UCI indication of unused CG-PUSCH transmission occasions” is supported. We suggest to merge “UTO-UCI multiplexing with HARQ-ACK” into FG 50-2 as a component. 
	Conclusion
There is no consensus on the following proposal:
Introduce a new RRC parameter UTO-UCI-Multiplexing (similar to cg-UCI-Multiplexing) to enable/disable joint coding of HARQ-ACK and UTO-UCI in a CG PUSCH with the UTO-UCI.


[bookmark: _Ref146707762][bookmark: _Ref146668914]Proposal 6: There is no need to separate FG 50-2 and UTO-UCI multiplexing with HARQ-ACK.
For FG 50-2, we propose the granularity to be per FS, i.e., per band per band combination. 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. 
For example, assume 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 band combination, the UE would report “Band#0 + Band#1” is not support. If reporting type is per FS, UE is able to offer some support for the feature in such cases. 
[bookmark: _Ref146707765]Proposal 7: Granularity of FG 50-2 is per FS.
In summary, the proposed UE feature list for R18 XR is shown in Appendix: UE feature list for R18 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. UE supports up to N consecutive slots allocated within a configured grant period
Candidate values for N: {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
	50-2
	UCI indication of unused CG-PUSCH transmission occasions
	1. Multiplexing of the Unused transmission occasions UCI (UTO-UCI) on a CG-PUSCH
2. Support multiplexing UTO-UCI with HARQ ACK

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 FS
	N/A
	N/A
	N/A
	
	Optional with capability signalling




	[4]
	Spreadtrum Communications
	FG for multi-PUSCHs for Configured Grant
[bookmark: OLE_LINK32]For the issue on whether separate this FG for type-1 CG and type-2 CG, we support using a single FG for the two types of CG configuration, as both of them have been specified to support multiple CG PUSCHs in a period of a multi-PUSCH CG configuration. In addition, in many legacy CG related framework, there is no separate consideration on type-1 CG and type-2 CG, e.g., multiple active CG configuration in Rel-16 URLLC (FG 11-9), CG enhancements in Rel-16 unlicensed spectrum (e.g. FG 10-18, FG 10-24, FG 10-28) [2]. Therefore, we support to keep one common FG framework for type-1 CG and type-2 CG. 
For pre-requisite of the FG 50-1, at least one or both of {FG 5-19, FG 5-20} is required. 
For the type of the FG, it needs to wait for further discussion on whether or not it can be supported for shared spectrum. Until now there is no clear conclusion.
Thus, the UE features for XR enhancement in RAN1 is proposed as follows.
Proposal 1: Considering the following table as a basis FG for multiple CG PUSCH occasions per CG period:
	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. Support this FG for type-1 and type-2 CG
	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
	
	No
	No
	N/A
	
	Optional with capability signaling



What’s more, the number of CG configurations per BWP in FG 5-19 and FG 5-20 is limited to only one CG configuration, and the design aspects in the XR WID objective targets multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration. Thus, it is reasonable to separate this FG for multiple CG configurations. 
An agreement was achieved in the RAN1#114 meeting [3], as quoted as following. We support Option 2, 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 should be introduced. In addition, the maximum number should not exceed the corresponding maximum number of CG configurations indicated by FG 11-9. The reasons to support more than one multi-PUSCH CG configurations per BWP of a serving cell are: 
· The combination of multiple CG configuration and mulit-PUSCH CGs is useful for XR traffic, if considering the jitter and non-aligned CG periods and traffic periods. 
· There is minor impact to support it on top of current RAN1 spec.
Thus, we would like to support separate FG for it. The FG 11-9 as pre-requisite can help to give more restriction for multi-PUSCH CG configurations, not only its only maximum number limits, but also cannot be more than legacy budget, especially considering there is high possibility to configure legacy CG-PUSCH together with multi-PUSCH CG configurations.  The number of the additional CG configurations reported in Rel-18 is accounted in the total number of CG configurations reported by the UE for Rel-16.
	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.



Proposal 2: Support option 2, i.e., 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
	50. NR_XR_Enh
	50-3
	More than one active multi-PUSCH CG configurations for a BWP of a serving cell 
	1.supported maximum number of configured/active multi-PUSCH CG configurations in a BWP of a serving cell, FFS candidate value

2.supported maximum number of configured/active multi-PUSCH CG configurations across all serving cells, FFS candidate value

Note: The number of the additional CG configurations reported in Rel-18 is accounted in the total number of CG configurations reported by the UE for Rel-16.
	50-1, 11-9
	Yes
	N/A
	UE is only support that 
maximum number of multi-PUSCH CG configuration per BWP of a serving cell is one
	Per band
	No
	No
	N/A
	
	Optional with capability signaling



FG for dynamic indication of UTO-UCI
Regarding to the FFS on whether to merge this FG into FG 50-1, we support to keep two FG separately as there is no dependency between the feature of UTO-UCI and multi-PUSCH CGs. Moreover, for pre-requisite of this FG, we support one or both of {FG 5-19, FG 5-20} are required.  
In addition, we prefer to separate FG for UTO-UCI multiplexing with HARQ-ACK, as same as FG 10-24. Considering FG 50-2 as pre-requisite.
Proposal 3: Considering the following table as a basis FG for dynamic indication of UTO-UCI:
	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

	50. NR_XR_Enh
	50-4
	UTO-UCI multiplexing with HARQ-ACK of same priority value
	1.Support multiplexing UTO-UCI with HARQ ACK of same priority value
	50-2
	Yes
	N/A
	UE is not able to multiplexing UTO-UCI with HARQ ACK
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling




	[5]
	vivo
	Multiple CG PUSCH occasions per CG period
Regarding the 1st FFS for FG 50-1, we think FG 50-1 can be applied to either Type 1 CG or Type 2 CG. If different maximum numbers of CG PUSCH occasions per CG period for Type 1 and Type 2 CG need to be considered, it is also acceptable that maximum numbers of CG PUSCH occasions per CG period for Type 1 CG and Type 2 CG are separately reported.
[bookmark: _Ref146029075]Proposal 1: For FG 50-1, support one of the following
· Alt-1: FG 50-1 can be applied to both Type 1 CG and Type 2 CG.
· Alt-2: FG 50-1 can be separated for Type 1 CG or Type 2 CG, where maximum number of CG PUSCH occasions per CG period for Type 1 CG or Type 2 CG is separately reported.

Regarding the 2nd FFS for FG 50-1, it was discussed in RAN1#114 meeting, and the following options were proposed to be down-selected.
	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.


From our perspective, we support Option 2. If CG resources are configured to serve XR UL traffic, potentially with large and variable packet size, one or multiple legacy CG configurations, and/or one or multiple multi-PUSCH CG configurations can be configured as the CG resources, up to network configuration. In this regard, it is natural and simple that all CG resources supported by the UE are indicated by FG 11-9, including the maximum number of CG configurations supported by the UE, some or all of which may be further enhanced to support configuring multiple CG PUSCH occasions per CG period, i.e. as multi-PUSCH CG configurations. In other words, a new capability can be introduced to indicate the maximum number of multi-PUSCH CG configurations, from the maximum number of CG configurations indicated by FG 11-9. Therefore, the maximum number of multi-PUSCH CG configurations should not exceed the maximum number of CG configurations indicated by FG 11-9, i.e., Option 2 is selected. 
[bookmark: _Ref146029077]Proposal 2: A separate UE capability is introduced to indicate maximum number of multi-PUSCH CG configurations (at least 2) per BWP of a serving cell and across all serving cells, with FG 50-1 and FG 11-9 as pre-requisite.

Regarding the 3rd FFS for FG 50-1, we think there is no need to introduce FG 50-1 for shared spectrum. Note that for shared spectrum, FG 10-28 was introduced in Rel-16 NR-U, where a UE can report to support the configuration of CG resources with multiple slots per CG period and multiple PUSCHs per slot. Hence, configuring multiple CG PUSCH occasions per CG period can already be supported by FG 10-28 for shared spectrum, and there is no need to introduce multi-PUSCH CG for shared spectrum with similar or redundant functionalities. 
[bookmark: _Ref146029078]Proposal 3: FG 50-1 is per band reported and is applied to licensed spectrum only.

Dynamic indication of unused CG PUSCH occasion(s) based on UCI
Regarding the 1st FFS, we don’t support to merge this FG 50-2 into FG 50-1. The reasons include at least the following:
· According to the WID objectives for Rel-18 WI [2], there is no dependency between multi-PUSCH CG and UTO-UCI. So they are separate enhancements for XR. 
· According to agreements in RAN1, a UTO-UCI that is carried by a transmitted CG PUSCH is applicable to the Nu consecutive and valid CG PUSCH occasions starting from the end of the transmitted CG PUSCH, where Nu is one value from (3, …, 8). The applicable CG PUSCH occasions are not limited to be within one CG period, i.e., they can belong to multiple CG periods. In this regard, UTO-UCI indication can also be applicable to legacy CG configurations with only one CG PUSCH occasion per CG period.
Therefore, we think FG 50-2 should be a separate capability from FG 50-1, i.e., there should be no dependency assumed between FG 50-1 and FG 50-2. 
[bookmark: _Ref146029080]Proposal 4: FG 50-2 is supported separately from FG 50-1, i.e., no dependency between FG 50-2 and FG 50-1.
PDCCH monitoring resumption after UL NACK
According to the discussion in RAN#101 meeting, following proposal was endorsed on PDCCH monitoring resumption after UL NACK [2][4].
	Proposal 1: RAN to agree to introduce the feature of "PDCCH monitoring resumption after UL NACK" in Rel-18 XR.
· Following TP for TS 38.213 is endorsed.
· A new RRC parameter (e.g., PdcchMornitoringResumptionAfterNack) is introduced.
· An optional UE capability for the feature is introduced.



Based on the RAN conclusion, a new UE capability for the feature will be introduced. Besides, since PDCCH monitoring resumption after UL NACK should be operated when PDCCH skipping is enabled, this new capability needs FG 29-3a or FG 29-3d as the pre-requisite.
[bookmark: _Ref146029082]Proposal 5: Support the following UE capability for PDCCH monitoring resumption after UL NACK.
	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 of PDCCH monitoring resumption after UL NACK for PDSCH scheduled by DCI
	One of {29-3a, 29-3d}
	Yes
	No
	UE does not support PDCCH monitoring resumption after UL NACK
	Per band
	No
	No
	N/A
	
	Optional with capability signalling




	[6]
	ZTE, Sanechips
	Based on the discussion in RAN1#114 meeting, one of the remaining issues is about UE capability of whether to support multiple multi-PUSCHs CG configurations or not [2].
	Proposal 4-2:
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.


In our opinion, Option 1 or Option 2 is preferred. Since multi-flow is one of typical characteristics of XR traffic, multiple multi-PUSCHs CG configurations is capable of providing flexibility for multi-flow transmission for XR traffic with minor specification impact. For example, multiple multi-PUSCHs CG configuration may be used in the transmission of FoV stream and non-FoV stream, which are two different periodic video streams with variable packet size. 
[bookmark: _Toc6047]Support Option 1 or Option 2 for multiple multi-PUSCH CG configurations.
If multiple multi-PUSCH CG configurations is supported, two more UE features are needed. Moreover, details are provided as in Appendix
· Multiple active multi-PUSCHs for configured grant for a BWP of a serving cell
· Joint release in a DCI for two or more multi-PUSCHs for configured grant Type 2 configurations for a given BWP of a serving cell
[bookmark: _Toc29891]The following two new FGs should be added in FGs table: 
· [bookmark: _Toc28863]FG 50-x1: Multiple active multi-PUSCHs for configured grant for a BWP of a serving cell
· [bookmark: _Toc8515]FG 50-x2: Joint release in a DCI for two or more multi-PUSCHs for configured grant Type 2 configurations for a given BWP of a serving cell.

In RAN#101 meeting , the CR for PDCCH monitoring skipping has been endorsed [3]. 
	Proposal 1: RAN to agree to introduce the feature of "PDCCH monitoring resumption after UL NACK" in Rel-18 XR.
· Following TP for TS 38.213 is endorsed.
· A new RRC parameter (e.g., PdcchMornitoringResumptionAfterNack) is introduced.
· An optional UE capability for the feature is introduced.
When the UE is configured with [PdcchMornitoringResumptionAfterNack], after the UE detects a DCI format providing the PDCCH monitoring adaptation field indicating to the UE to skip PDCCH monitoring for the duration on the active DL BWP of a serving cell, if the UE transmits a PUCCH or a PUSCH providing a NACK value due to incorrectly decoding a PDSCH scheduled by a DCI format received from the serving cell, the UE terminates PDCCH skipping, starting from the beginning of a first slot that is after a last symbol of the PUCCH or PUSCH transmission in the serving cell. 


In respect to this topic, an optional UE capability for the feature of PDCCH monitoring skipping enhancement should be introduced. Therefore, we have the following proposal:
[bookmark: _Toc17981]The new FG of PDCCH monitoring skipping should be added in FGs table, i.e., FG 50-x3: PDCCH monitoring resumption after NACK.

	Features
	Index
	Feature Group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Consequence if the feature is not supported by the UE
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	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

	
	Yes
	UE is not able to support Multi-PUSCHs per one period in Configured grant in licensed band
	Per UE
	
	
	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
	
	Yes
	UE is not able to indicate the unused resources in CG
	Per UE
	
	
	Optional with capability signaling

	50. NR_XR_Enh
	50-x1
	Multiple active multi-PUSCHs for configured grant for a BWP of a serving cell
	1.	Supports up to Xn configured/active multi-PUSCHs configured grant configurations in a BWP of a serving cell.
- Activation for different multi-PUSCHs configured grant Type 2 configurations
-	Release for different multi-PUSCHs configured grant Type 2 configurations
2.	Supported maximum number of configured/active multi-PUSCHs configured grant configurations in a BWP of a serving cell
Candidate values for component 2: {X1,X2,...,Xn}
3.	Supported maximum number of configured/active multi-PUSCHs configured grant configurations across all serving cells, and across MCG and SCG in case of NR-DC
Candidate values for component 3: {Y1, …, Yn}
	
	Yes
	UE is not able to configure multiple  multi-PUSCHs CG configurations 
	Per UE
	No
	No
	Optional with capability signaling

	50. NR_XR_Enh
	50-x2
	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 multi-PUSCHs 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 multi-PUSCHs CG configurations to be released
-	In case of no higher layer configured state(s), separate release is used where the release corresponds to the multi-PUSCHs CG configuration index indicated by the indication
	50-x1
	Yes
	UE is not able to jointly release multiple  multi-PUSCHs CG configurations 
	Per UE
	No
	No
	Optional with capability signaling

	50. NR_XR_Enh
	50-x3
	PDCCH monitoring resumption after NACK
	
	29-3
29-3d
	Yes
	UE is not able to resume PDCCH monitoring  after NACK
	Per UE
	No
	No
	Optional with capability signaling




	[7]
	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 clarify that, three options has been proposed in the last meeting. 
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 2. On the other hand, multi-PUSCH CG configuration is designed to support XR traffic, especially including video frame. In XR service, two of video stream had been considered to support videos per eye. Considering that, we prefer to support Option 1 or 2 rather than option 3, which limit only one multi-PUSCH CG configuration. 
Proposal: Support Option 2, which is to 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

	[8]
	Samsung
	Regarding the FFS in FG 50-1
a) For FG 50-1, as FG 5-19 and FG 5-20 are separate FGs for a UE, FG 50-1 should be separated into two FGs, corresponding to FG 5-19 and FG 5-20.
b) Support of multiple CG configurations is a separate FG (FG 11-9) and this would justify separation of FG 50-1 for multiple CG configurations with FG 11-9 as a prerequisite. However, the “multi-PUSCH” CG for XR was introduced for one type of traffic (video) and then the support of FG 50-1 for multiple CG configurations is not justified. 
c) The FFS statement for separation of FG 50-1 for shared spectrum should be removed – shared spectrum operation was not part of the XR SI/WI, it is not justified as XR KPIs cannot be generally achieved (e.g. latency due to channel access), and it would be a new feature for a closed WI.
d) The FFS statement for reporting maximum supported number of configured CG-PUSCH TOs in one CG period should be removed. There is nothing related to UE capability to support a first number of CG-PUSCH TOs but not support a second number of CG-PUSCH TOs in a CG period.
Finally, the feature type should be per UE, limited to TDD, and there is no need for FR1/FR2 differentiation.
Proposal 1: For FG 50-1
a) Split FG 50-1 into two FGs corresponding to FG 5-19 and FG 5-20
b) TBD whether to support FG 50-1 for multiple CG configurations
c) Remove the FFS statement for shared spectrum – add a note that the FG is supported only for non-shared spectrum
d) Remove the FFS statement for maximum supported number of configured CG-PUSCH TOs in one CG period
e) FG 50-1 is per UE, only for TDD, and without FR1/FR2 differentiation 
Regarding the FFS in FG 50-2
a) FG 50-2 should not be merged with FG 50-1 as they correspond to independent UE procedures/operation aspects. The corresponding FFS statement should be removed.
b) The second FFS is obsolete and should be removed. 
Finally, the feature type should be per UE, limited to TDD, and there is no need for FR1/FR2 differentiation.
Proposal 2: For FG 15-2, the FFS statements are removed and the feature is per UE, only for TDD, and without FR1/FR2 differentiation. 

	[9]
	xiaomi
	Once CG resources are assigned to UE, type-1 CG is the same as type-2 CG for UE. There is no motivation to separate FG 50-1 for type-1 CG and type-2 CG. If Multi-PUSCHs for Configured Grant is not defined for type-1 CG and type-2 CG separately, one or both of {5-19, 5-20} is a prerequisite for FG 50-1.
Observation 1: There is no motivation to separate FG 50-1 for type-1 CG and type-2 CG.
Proposal 1: Support one or both of {5-19, 5-20} as a prerequisite for FG 50-1.
In RAN#101 meeting, UTO-UCI for multiple CG configurations is almost agreeable [2]. If UTO-UCI for multiple CG configurations is supported, more details need to be clarified. Some details have a big impact on UE implementation, such as whether multiple CG configurations supported are restricted to the same band. Therefore, UTO-UCI for single multi-PUSCH CG and multiple multi-PUSCH CG need to be independently supported. Exactly how to introduce it can be discussed in Rel-19 if UTO-UCI for multiple CG configurations is eventually supported.
Proposal 2: Support to separate FG 50-1 for multiple CG configurations.
Although the design for multi-PUSCHs CG is based on shared spectrum, UTO-UCI is mainly focused on licensed spectrum. There is no need to separate FG 50-1 for shared spectrum.
Proposal 3: Not support to separate FG 50-1 for shared spectrum.
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 4: Support per band for FG 50-1.
In RAN1#114 meeting, the following agreement is provided which means two value can be the maximum for the number of consecutive slots in a multi-PUSCH CG configuration. And which one for a UE is up to its capability. Therefore, there is no need for additional discussion on this issue
	Agreement
For a multi-PUSCH CG configuration, the range value of the higher layer parameter indicating number of consecutive slots (N in previous agreements) is:
· Max value=16 or 32
· Up to UE capability
· Min value=2


Observation 2: No need for additional discussion on whether to report maximum supported number of configured CG-PUSCH TOs in one CG period.
It is unreasonable to merge FG 50-2 into FG 50-1, because UE also can be configured multi-PUSCHs even if it cannot send UTO-UCI.
Proposal 5: Not support to merge FG 50-2 into FG 50-1.
There is no strong motivation to separate FG 50-2 for UTO-UCI multiplexing with HARQ-ACK.
Proposal 6: Not support to separate FG 50-2 for UTO-UCI multiplexing with HARQ-ACK.
Similar to FG 50-1, per band helps to avoid the potential complexity of UE implementation.
Proposal 7: Support per band for FG 50-2.

	[10]
	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.   

It was agreed in RAN1#114 that the range  of multiple CG PUSCH configuration is with minimum of 2 and maximum of 16 or 32 as follows,
Agreement
For a multi-PUSCH CG configuration, the range value of the higher layer parameter indicating number of consecutive slots (N in previous agreements) is:
· Max value=16 or 32
· Up to UE capability
· Min value=2

In RAN1#114, three options were agreed on the UE capability of multiple CG PUSCH for XR for each BWP per serving cell and whether is has the pre-requisite of FG 11-9 CG configuration as follows,    

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.

Since the minimum value of multiple CG PUSCH is 2, UE needs to support single CG configuration of FG 11-9 when small XR packet, such as pose control packet, might need only one CG PUSCH.  Multitple CG PUSCH could be configured for a UE when more than one XR services are configured for a UE.   Thus, option 2 should be the required UE capability for XR.

Proposal 2:  UE capability for multiple CG PUSCH configuration should indicate the support of maximum number of CG configurations indicated by FG 11-9 with FG 11-9 as pre-requisite.  
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.  

Proposal 3:  The UE capability of supporting multiple CG PUSCH in FG 50-1 for licensed spectrum only but not for shared spectrum
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 since it could be used to indicated the unused CG occasion for legacy Type 1 or Type 2 CG configuration.   
[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.  
[bookmark: _Hlk83578856][bookmark: _Hlk86320630]Thus, the UE features for XR enhancement in RAN1 is proposed as follows,
	[bookmark: _Hlk146498600]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
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 is 16 or 32
	11-9
	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
	50-2
	[bookmark: _Hlk146498376]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
	
	Yes
	N/A
	UE is not able to indicate the unused resources in CG
	Per UE
	N
	N
	N
	
	Optional with capability signaling




	[11]
	OPPO
	It is reasonable to consider separating FG50-1 into two FGs for Type-1 CG and Type-2 CG respectively, given that: 
· In the existing UE feature framework, Type-1 CG and Type-2 CG belong to two separate UE features/capabilities (FG 5-19 vs. FG 5-20). 
· RAN1 defines different UE behaviors/functionalities for TDRA operation between Type-1 CG and Type-2 CG, as quoted as following.  
	Agreement [RAN1 #113]
For time domain resource allocation for multi-PUSCH CGs, support
· For TDRA determination (based on NR-U framework)
· For Type-1, follow the rules for DCI format 0_0 on UE specific search space, as defined in Clause 6.1.2.1.1 of TS 38.214.
· Note: To determine the configuration of TDRA, PUSCH repetition type A is assumed according to description in 6.1.2.3 in 38.214 for Type-1.
· It is still an open issue whether repetition is supported. If it is decided repetition is not supported, it implies the corresponding repetition factor for is one.
· For Type-2, the TDRA table is determined by the TDRA table associated with activation DCI, as defined in Clause 6.1.2.1 of TS 38.214.
· Note: The DCI format for activation DCI with pusch-RepTypeA is applicable. 
· It is still an open issue whether repetition is supported. If it is decided repetition is not supported, it implies the corresponding repetition factor for is one.


· A UE that supports both FG5-19 and FG5-20 should not be assumed to be able to use both Type-1 CG and Type-2 CG to support multi-TO per CG period.   
Proposal 1: FG 50-1 is separated into two FGs for Type-1 CG and Type-2 CG, respectively; otherwise, FG 50-1 should be able to indicate whether the supporting of FG50-1 is via Type-1 CG, Type-2 CG or both. 
It is worth noting that the RAN1 discussions so far in XR WI did not touch applying multiple PUSCH TOs in unlicensed bands, where it is unclear how to handle the PUSCH TO that is blocked in LBT procedure and how to handle a PUSCH that is transmitted within LBT delay but not on a configured PUSCH TO. Therefore the existing FG 10-42 (Type-1 CG for NRU) and FG 10-43 (Type-2 CG for NRU) should not be considered as prerequisites for FG 50-1.    
RAN1 already agreed the maximum number of consecutive slots per CG period for CG-PUSCH transmission is either 16 or 32, up to UE capability. 
Proposal 2: FG 50-1 has a component indicating the maximum number of consecutive slots for PUSCH transmission per CG period.   
Because Rel-15 FG 5-19 and FG 5-20 have number of CG configurations per BWP limited to no more than 1, there should be another feature group, say FG 50-1x, for the support of multiple CG configurations for multiple PUSCH CG TOs per CG period, if such support is a common understanding in RAN1. This FG 50-1x takes FG50-1 (or any of its split) as the prerequisite, and picks one of following two options:
· Option-1: FG 11-9 (multi-CG configurations agreed in Rel-16 URLLC WI) is another prerequisite of FG 50-1x. In addition, the two maximum numbers in component 2 and component 3 of FG 11-9 should be considered now to reflect the aggregated capability from both single PUSCH TO per CG period (as legacy feature) and multiple PUSCH TOs per CG period (as new Rel-18 XR feature); meanwhile, FG 50-1x should additionally contain two components for “the maximum number of multi-TO CG configurations per BWP” and “the maximum number of multi-TO CG configurations across all serving cells”, which should be respectively no larger than maxNumberConfigsPerBWP-r16 and maxNumberConfigsAllCC-r16 reported in FG 11-9. 
· Option-2: FG 11-9 is not the prerequisite of FG 50-1x, but all feature components of FG 11-9 are copied to FG 50-1x with necessary changes, e.g., the component 2 should be modified to dedicate to number of multi-TO configurations per BWP, and the component 3 should be modified to dedicate to number of multi-TO configurations across all serving cells. 
Proposal 3: RAN1 defines a FG 50-1x for “multiple CG configurations with each configuration supporting multiple PUSCH TOs per CG period”. 
· FG 50-1 is prerequisite of FG 50-1x. 
· One of the following two options is adopted. 
· Option-1: FG 11-9 is another prerequisite of FG 50-1x. In addition, FG 50-1x contains 
· a feature component for “maximum number of multi-TO CG configurations per BWP”, which is no larger than maxNumberConfigsPerBWP-r16 reported in FG 11-9.
· a feature component for “maximum number of multi-TO CG configurations across all serving cells”, which is no larger than maxNumberConfigsAllCC-r16 reported in FG 11-9.
· Option-2: FG 11-9 is not a prerequisite of FG 50-1x, but its feature components are copied to FG 50-1x, with necessary re-definitions to dedicate to CG configurations for multiple PUSCH TOs per CG period. 
For the indication of unused PUSCH TOs, RAN1 agrees the value range of indication bitmap size as (3, …, 8). Then it is reasonable to let UE provide gNB with its own bitmap size capability because UE does not need to support all bitmap sizes. 
Proposal 4: FG 50-2 contains a component indicating the supported bitmap sizes from (3, …, 8). 
RAN #101 agreed to support PDCCH monitoring resumption upon transmission of HARQ-NACK, and to target a UE capability on this support. Although this UE capability is discussed in Rel-18 XR context, its corresponding functionality is tightly related to Rel-17 UE feature FG29-3a, which is per-Band FG, on UE power saving.  
Proposal 5: Design a Rel-18 UE feature group for PDCCH monitoring resumption upon NACK, as following. 
· This FG takes FG29-3a as prerequisite. 
· This FG is optional with capability signaling. 
· This FG is per-Band, with FDD/TDD differentiation and FR1/FR2 differentiation marked as “N/A”.  

	[12]
	Apple
	XR UE feature (50-1) is related to several existing UE features:
· Rel-15 CG configurations
· Rel-16 CG configuration enhancements under URLLC
· Rel-16 CG configuration enhancements under NR-U
First, except for the mandatory without capability signaling UE features specified in Rel-15, the implementation of any UE feature is subject to market need, development and test effort. If a UE feature has a broad type, such as “per UE”, it may un-necessarily increase the development and test effort while the UE feature may not be useful outside the intended scenarios (e.g., on certain bands). Thus “per UE” should be used prudently for a UE feature. When a UE feature group has other UE features as prerequisite, the development and test complexity and cost increases. It can be even more problematic if the selected prerequisite has a coarse type such as “per UE”. Regarding pre-requisite, note the support of a UE feature is not only about development, test is also another important aspect. 
multiple UE capabilities under Rel-18 XR CG capacity enhancement can be considered:
· On the First FFS point, since Type 1 and Type 2 CG may have different use cases, and multiple CG PUSCHs in a CG period over CG Type 1 and multiple PUSCHs in a CG period over CG Type 2 can be also separately motivated. 
· The support of multiple PUSCH transmissions in a single CG configuration
· This is a minimalist enhancement over Rel-15 UE features. Since Type-1 CG and Type-2 CG may have different use cases, so the prerequisite for the Rel-18 XR CG enhancement feature group 1 (X-1) can be either {5-19} or {5-20}.
· The type of X-1 is per band.
· The support of multiple PUSCH transmissions for multiple CG configurations 
· As there can be multiple dataflows for XR traffic, the prerequisite for the Rel-18 XR CG enhancement feature group 2 (X-2) is {11-9}.
· The type of X-2 is per band. Since during there are 3 options listed from RAN1 #114, we have a companion paper to discuss our preference there. Briefly, Option 2 from RAN1 #114 is preferred.
· The support of multiple PUSCH transmissions and UTO signaling for CG configuration for shared spectrum
· Currently some XR devices support WiFi connectivity already. Cellular-capable XR devices should be able to operate in unlicensed spectrum also. Thus the prerequisite for the Rel-18 XR CG enhancement feature group 3 (X-3) is {10-18}.
· The type of X-3 is per band.
In summary, we have
Proposal: Introduce new UE capabilities supporting multiple PUSCH transmissions on a CG configuration and/or UTO signaling. Consider at least 3 groups under the new UE feature(s):
· UE feature group 50-1 supports the new UE behavior on a single CG configuration, which has prerequisite {5-19} or {5-20}, and its type is “Per Band”.
· UE feature group 50-3 supports the new UE behavior on multiple CG configurations, which has prerequisite {11-9}, and its type is “Per Band”. Support Option 2 below:
· 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
· UE feature group 50-4 supports the new UE behavior on shared spectrum, which has prerequisite {10-18}, and its type is “Per Band”.

	[13]
	MediaTek Inc.
	Feature 50-1: Multi-PUSCHs for Configured Grant
One remaining issue is related to separating this feature for type-1 and type-2 CG. In our view, this is not necessary. The same feature can apply to both type-1 and type-2 configured grants. 
Proposal 1: Do not separate FG 50-1 for type-1 and type-2 configured grants. 
Another issue is about separating this feature for multiple CG configurations. There is a similar ongoing discussion in XR agenda. In our view, there is not strong motivation to support multiple CG configurations with this multi-PUSCHs CG feature. Therefore, we don’t see a need to separate this feature for multiple CG configurations. 
Proposal 2: Do not separate FG 50-1 for multiple CG configurations.
Another issue is about separating this feature for shared spectrum. There was some XR discussions on whether shared spectrum was in the R18 XR scope. Since there was no consensus, there were no further technical discussions on whether the R18 XR features could be supported on shared spectrum. Since this was not discussed sufficiently, in our view this feature should not be separated for shared spectrum. The feature 50-1 applies to licensed band only. 
Proposal 3: Do not separate FG 50-1 for shared spectrum.
Another remaining issue is whether to report the maximum number of supported PUSCH TOs in one CG period. Since it was agreed in the last RAN1-114 meeting [2], the maximum number of supported PUSCH TOs should be reported. As per the RAN1 agreement, the supported values for the maximum number of PUSCH TOs are {16, 32}. 
Proposal 4: Support reporting the maximum number of PUSCH TOs in one CG period. The supported values are {16, 32}.

Feature 50-2: UCI indication of unused CG-PUSCH transmission occasions
One issue is whether to merge this feature with feature 50-1. In our view this is not necessary. Both feature 50-1 and 50-2 are optional features. If UE supports only feature 50-1, UE should not be expected to support 50-2. 
Proposal 5: Do not merge FG 50-2 with FG 50-1. 
Another issue is whether to separate this feature for UTO-UCI multiplexing with HARQ-ACK. In our view, it is preferred to define a separate feature for UTO-UCI multiplexing with HARQ-ACK.
Proposal 6: Separate FG 50-2 for UTO-UCI multiplexing with HARQ-ACK.

New Feature: PDCCH monitoring resumption after NACK
As per RAN-101 endorsement [3] [4], a new optional UE feature shall be defined for PDCCH monitoring resumption. Since this feature is a further enhancement on the existing R17 PDCCH skipping, it should be a prerequisite for this new UE feature. 
Proposal 7: Introduce a new optional UE feature (as defined in the table below) for PDCCH monitoring resumption after NACK. 
	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

	50-3
	PDCCH monitoring resumption after NACK
	If the UE transmits a PUCCH or a PUSCH providing a NACK value due to incorrectly decoding a PDSCH scheduled[/activated] by a DCI format received from the serving cell, the UE terminates PDCCH skipping
	29-3a
	Yes
	N/A
	UE is not able to support PDCCH monitoring resumption after sending NACK in uplink.




	[14]
	NTT DOCOMO, INC.
	FG 50-1: multi-PUSCHs for configured grant
For components of FG 50-1, remaining issues include:
	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



On the first FFS, we don’t see the necessity to separate this FG for type-1 and type-2 CG. We noticed that there is no separate type 1 and type 2 CG considerations for many CG related UE features, e.g. multiple active CG configuration in Rel-16 URLLC (FG 11-9), CG enhancements in Rel-16 unlicensed spectrum (e.g. FG 10-18, FG 10-24, FG 10-28). Moreover, from NW perspective, we prefer to keep the number of FGs for the same function as small as possible. Therefore, we prefer to not separate this FG for type 1 and type 2. 
For the prerequisite FG, at least one of FG 5-19 (Type 1 configured UL grant) or FG 5-20 (Type 2 configured UL grant) is required.
Proposal 1: NOT support to separate FG 50-1 for type-1 and type-2 CG.
· Prerequisite of FG 50-1: one or both of FG 5-19 and FG 5-20.

On the second FFS, it is related with the following agreement made in RAN1#114. 
	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.



Among the candidate options, option 3 is too restricted. It is possible that multiple multi-PUSCH CG configurations in one BWP of a serving cell is needed, e.g. for different types of XR services. Therefore, option 3 is not preferred. For option 1 and option 2, the difference is that whether the FG for multiple multi-PUSCH CG configurations should be dependent on FG for multiple CG configurations (i.e. FG 11-9). In our understanding, if UE doesn’t support multiple CG configurations, it is natural that UE can’t support multiple multi-PUSCH CG configuration. Therefore, the support of multiple multi-PUSCH CG configurations is based on the prerequisite of UE support of multiple CG configurations. Therefore, option 2 is more reasonable.
Proposal 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 correspond-ing maximum number of CG configurations indicated by FG 11-9.
· FG 50-1 as pre-requisite.
· FG 11-9 as pre-requisite 

On the third FFS, we think it not necessary, because the Rel-18 multi-PUSCHs CG design is only for licensed spectrum. For unlicensed spectrum, the Rel-16 FG 10-28 can be applied. Therefore, there is no need to separate this FG for shared spectrum.
	10-28
	Configured grant with Rel-16 enhanced resource configuration
	1. Support configuration of resources with cg-nrofSlots-r16 and cg-nrofPUSCH-InSlot-r16,



Proposal 3: NOT support to separate FG 50-1 for shared spectrum.

On the fourth FFS, according to the following agreement made in RAN1#114, UE needs to report the maximum supported number of configured CG-PUSCH TOs in one CG period.
	Agreement
For a multi-PUSCH CG configuration, the range value of the higher layer parameter indicating number of consecutive slots (N in previous agreements) is:
· Max value=16 or 32
· Up to UE capability
· Min value=2



Proposal 4: UE reports whether the maximum supported number of configured CG-PUSCH TOs in one CG period is 16 or 32.

For the need for gNB to know if it is supported, as it is based on CG configuration, gNB needs to know whether the feature is supported.
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 5: For FG 50-1 and corresponding new FG for multiple multi-PUSCH CG configurations:
· Need for gNB to know if the feature is supported: YES
· Type: Per UE or per band
· Need of FDD/TDD differentiation: NO
· Need of FR1/FR2 differentiation: NO

FG 50-2: UCI indication of unused CG PUSCH transmission occasions
For components of FG 50-2, remaining issues include:
	FFS whether to merge this FG into FG 50-1
[bookmark: _Hlk146125136]FFS whether to separate this FG for UTO-UCI multiplexing with HARQ-ACK



On the first FFS, we don’t think it is reasonable to merge this FG into FG 50-1. There is no explicit agreement/conclusion to restrict the application of the two features in WI discussions. 
Proposal 6: NOT support to merge FG 50-2 into FG 50-1.

On the second FFS, according to the latest CR for TS38.213 [4], UE would always jointly encode UTO-UCI and HARQ-ACK, if UE multiplexes HARQ-ACK in the CG PUSCH transmission occasion. Therefore, there is no need to separate this FG for UTO-UCI multiplexing with HARQ-ACK.
	[bookmark: _Toc26719405][bookmark: _Toc12021468][bookmark: _Toc20311580][bookmark: _Toc29899137][bookmark: _Toc29894838][bookmark: _Toc29917292][bookmark: _Toc36498166][bookmark: _Toc137056387][bookmark: _Toc29899555][bookmark: _Toc45699192][bookmark: _Ref500167871]9.3.1	UE procedure for reporting UTO-UCI
For a PUSCH transmission that is configured by a ConfiguredGrantConfig and includes UTO-UCI, the UE multiplexes the UTO-UCI in the PUSCH transmission using a  value provided by betaOffsetUTO-UCI with the mapping defined in Table 9.3-1. The UTO-UCI has same priority value as the PUSCH. If the UE multiplexes HARQ-ACK information of same priority value as the UTO-UCI in the PUSCH transmission, as described in clauses 9 and 9.2.5, the UE jointly encodes the HARQ-ACK information and the UTO-UCI and determines a number of resources for multiplexing the combined information in the PUSCH using  which provides indexes  and  for the UE to use if the UE multiplexes up to 11, and more than 11 combined information bits, respectively. 



Proposal 7: NOT support to separate FG 50-2 for UTO-UCI multiplexing with HARQ-ACK.

For pre-requisite of the FG, at least one of FG 5-19 (Type 1 configured UL grant) or FG 5-20 (Type 2 configured UL grant) is required.
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 8: For FG 50-2:
· Prerequisite feature groups: one or both of FG 5-19 and FG 5-20
· Type: Per UE or per band
· Need of FDD/TDD differentiation: NO
· Need of FR1/FR2 differentiation: NO

	[15]
	Qualcomm Incorporated
	[bookmark: _Ref146200074]Multi-PUSCH occasion CG period
To determine whether FG 50-1 is per band or per UE, we can follow the most relevant UE CG features in existing specifications [4][5]. In Rel-16, FG 11-9 (activeConfiguredGrant-r16) was defined to support multiple active CG configurations. The Rel-18 CG configuration with multiple PUSCH occasions per period is equivalent to multiple active CG configurations each with a single PUSCH occasion per period if network configures the same CG periodicity and different start offsets for these CG configurations (see Figure 1). In comparison to the Rel-16 multiple active CG configurations, the Rel-18 CG configuration has better signaling (i.e., RRC configuration and activation/deactivation) efficiency. Considering the similarities between the two features, we should follow FG 11-9 to define parameters for FG 50-1, e.g., per band etc. 
[bookmark: o1]Observation 1: FG 11-9 is the most relevant existing UE feature to FG 50-1 and hence FG 50-1 can follow FG 11-9.
[bookmark: p1]Proposal 1: FG 50-1 is a “per band” UE feature.



[bookmark: _Ref146092291]Figure 1: Rel-16 multiple active CG configurations vs. Rel-18 multi-PUSCH CG configuration

As for the “FFS whether to report maximum supported number of configured CG-PUSCH TOs in one CG period” in FG 50-1, the XR main session has agreed to define a new UE capability in RAN1 #114 meeting with the agreements below. Based on this, the FFS should be converted to a new component. Wording of the FFS is better to be updated to indicate the “maximum supported number” is the number of consecutive slots in each CG period so that it won’t be misunderstood as the number of valid CG PUSCH occasions in each CG period.
[bookmark: p2]Proposal 2: Add the following component in FG 50-1
· Description: maximum supported number of consecutive slots configured for CG-PUSCH TOs in one CG period
· Candidate value set: {16, 32}

	RAN1 #114:
Agreement
For a multi-PUSCH CG configuration, the range value of the higher layer parameter indicating number of consecutive slots (N in previous agreements) is:
· Max value=16 or 32
· Up to UE capability
· Min value=2

RAN1 #113:
Agreement
For time domain resource allocation for multi-PUSCH CGs, support
· For TDRA determination (based on NR-U framework)
· For Type-1, follow the rules for DCI format 0_0 on UE specific search space, as defined in Clause 6.1.2.1.1 of TS 38.214.
· Note: To determine the configuration of TDRA, PUSCH repetition type A is assumed according to description in 6.1.2.3 in 38.214 for Type-1.
· It is still an open issue whether repetition is supported. If it is decided repetition is not supported, it implies the corresponding repetition factor for is one.
· For Type-2, the TDRA table is determined by the TDRA table associated with activation DCI, as defined in Clause 6.1.2.1 of TS 38.214.
· Note: The DCI format for activation DCI with pusch-RepTypeA is applicable. 
· It is still an open issue whether repetition is supported. If it is decided repetition is not supported, it implies the corresponding repetition factor for is one.
· N is configured by higher layers
· A single SLIV is determined from TDRA.
· The SLIV used for 1st PUSCH per CG period.
· PUSCH is used in each of N consecutive slots per CG period
· Note: N is configured independently from cg-nrofSlots-r16 and cg-nrofPUSCH-InSlot-r16, respectively. N configuration is independent from cgRetransmissionTimer configuration.
· To determine corresponding slots for CG PUSCHs in a period of a multi-PUSCH CG configuration:
· For the first PUSCH in the period, follow the legacy procedures.
· For remaining PUSCHs in the period
· ForType-1 and Type-2, reuse the corresponding procedures for NR-U by applying the RRC parameters N and M, instead of cg-nrofSlots-r16 and cg-nrofPUSCH-InSlot-r16, respectively.



In RAN1 #114, the XR main session discussed the “FFS whether to separate this FG for multiple CG configurations” in FG 50-1 and identified the following options. The key question is whether there are multiple traffic flows (e.g., XR UL video) each is associated with a Rel-18 CG configuration with multiple PUSCH occasions per period. So far, RAN1 has only assumed a single UL video traffic for the AR application. Then, one CG configuration with multiple PUSCH occasion per period should be sufficient in each UL carrier. To allow the UE to support potential advanced XR application with more than one UL video traffic flow, we can define the UE capability for multiple CG configurations with multiple CG PUSCH occasions per period. 
[bookmark: p3]Proposal 3: Add a new UE feature to support more than one active CG configuration that has multiple PUSCH occasions per period. If UE supports FG 50-1 but not this new UE feature, the maximum supported number of active CG configuration that has multiple PUSCH occasions per period is 1.

	RAN1 #114:
Proposal 4-2:
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.



UTO-UCI
From the beginning of the Rel-18 XR WI discussion, RAN1 has decided to follow CG-UCI to design the UTO-UCI (shown by the RAN1 #112 agreement below). Given this design principle, it is reasonable to follow the CG-UCI features in defining FG 50-2. In [4][5], “support CG-UCI in CG-PUSCH” together with FG 10-18 (configuredGrantWithReTx-r16) is defined as a per band UE feature. Besides, as discussed in Section 2.1 in this paper, 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: o2]Observation 2: In Rel-18 XR WI, UTO-UCI design has followed CG-UCI which is a per band UE feature.
[bookmark: p4]Proposal 4: FG 50-2 is a defined as a “per band” UE feature.

	RAN1 #112:
Agreement
Encoding and multiplexing for “the UCI that provides information about unused CG PUSCH transmission occasions” in a CG PUSCH applies encoding and multiplexing procedures for CG-UCI as baseline.
· FFS on details 



As for the “FFS whether to merge this FG into FG 50-1” in FG 50-2, the XR main session also discussed whether the multi-PUSCH CG period and UTO-UCI should be independent or not. We discussed this in detail in our companion paper in agenda 8.6.1 of [6]. In RAN plenary discussion on the Rel-18 XR WI scope, the two Rel-18 features have been treated as independent features. Technically, when UTO-UCI is applied to legacy CG configuration with one PUSCH occasion per period, it provides the same benefit for a periodically generated traffic with tight latency requirement. Based on these, we propose to not merge FG 50-2 into FG 50-1.
[bookmark: p5]Proposal 5: Do not merge FG 50-2 into FG 50-1. FG 50-2 does not use FG 50-1 as prerequisite.
Regarding the “FFS whether to separate this FG for UTO-UCI multiplexing with HARQ-ACK” in FG 50-2, the XR main session made the following conclusion in RAN1 #114. As a result, this FFS can be removed from FG 50-2 now.
[bookmark: o3]Observation 3: Based on the RAN1 #114 conclusion in XR main session, “FFS whether to separate this FG for UTO-UCI multiplexing with HARQ-ACK” in FG 50-2 should be removed.
	RAN1 #114:
Conclusion
There is no consensus on the following proposal:
Introduce a new RRC parameter UTO-UCI-Multiplexing (similar to cg-UCI-Multiplexing) to enable/disable joint coding of HARQ-ACK and UTO-UCI in a CG PUSCH with the UTO-UCI.



PDCCH Monitoring Resumption after UL NACK
RAN #101 meeting agreed to introduce “PDCCH monitoring resumption after UL NACK” as an optional UE feature in Rel-18 XR based on the TS 38.213 TP in [2]. UE capability for PDCCH monitoring resumption should use at least one of the Rel-17 PDCCH skipping feature groups (i.e., FG 29-3a pdcch-SkippingWithoutSSSG-r17 or FG 29-3d pdcch-SkippingWithSSSG-r17) as the prerequisite. Parameters of the new UE capability can follow that for FG 29-3a and FG 29-3d (see tables below). As both FG 29-3a and FG 29-3d are per band in existing specifications [4] [5], the new UE capability should be defined as per band too.
[bookmark: p6]Proposal 6: Add an optional UE capability for “PDCCH monitoring resumption after UL NACK” 
· Prerequisite is one of FG 29-3a and FG 29-3d or both
· Per band

[bookmark: _Toc29382258][bookmark: _Toc37093375][bookmark: _Toc37238651][bookmark: _Toc37238765][bookmark: _Toc52574167][bookmark: _Toc139146791][bookmark: _Toc52574081][bookmark: _Toc12750894][bookmark: _Toc46488660]Section 4.2.7.2 in TS 38.306 [4]
	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	…
	…
	…
	…
	…

	pdcch-SkippingWithoutSSSG-r17
Indicates whether the UE supports up to 2-bit indication of PDCCH skipping by scheduling DCI if SSSG is not configured as specified in TS 38.213 [11], clause 10.4.
	Band
	No
	N/A
	N/A

	pdcch-SkippingWithSSSG-r17
Indicates whether the UE supports 2-bit indication of SSSG switching between 2 SSSGs, PDCCH skipping by scheduling DCI, and timer based SSSG switching as specified in TS 38.213 [11], clause 10.4. UE supports search space set group switching capability-1 according to Table 10.4-1 of TS 38.213 [11].

UE indicating support of this feature shall also indicate support of pdcch-SkippingWithoutSSSG-r17 and sssg-Switching-1bitInd-r17.
	Band
	No
	N/A
	N/A

	…
	…
	…
	…
	…



Table 6.1.7-1 in TR 38.822 [5]
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Field name in TS 38.331 [2]
	…

	…
	…
	…
	…
	…
	…
	…

	29. NR_UE_pow_sav_enh
	29-3a
	PDCCH skipping
	Support of up to 2-bit indication of PDCCH skipping by scheduling DCI if SSSG is not configured
	
	pdcch-SkippingWithoutSSSG-r17
	…

	…
	…
	…
	…
	…
	…
	…

	29. NR_UE_pow_sav_enh
	29-3d
	2 search space sets group switching with PDCCH skipping
	Support of 2-bit indication of SSSG switching between 2 SSSGs, PDCCH skipping by scheduling DCI, and timer based SSSG switching
	29-3a, 29-3b
	pdcch-SkippingWithSSSG-r17
	…

	…
	…
	…
	…
	…
	…
	…




	[16]
	Ericsson
	FG 50-1: Multi-PUSCHs for Configured Grant
The issues below are identified for completeness of description of FG 50-1. 
· Issue#1: Type of FG 50-1
· Issue#2: FFS whether to separate this FG for type-1 and type-2 CG and prerequisite
· Issue#3: FFS whether to separate this FG for multiple CG configurations
· Issue#4: FFS whether to separate this FG for shared spectrum
· Issue#5: FFS whether to report maximum supported number of configured CG-PUSCH TOs in one CG period
· Issue#6: 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 meeting to consider “per Band” as the Type, following the same approach as Rel-17 URLLC. However, the technical justification is not clear to us.
Another argument for “per Band” as type is related to operation in unlicensed band (or shared spectrum) and related IODT testing procedures. As we explain our view regarding Issue#4, it is redundant to support this feature for unlicensed band. Hence this argument is not valid in this case. Functionality wise, we do not observe difference whether this feature is supported for any band in FR1 or FR2 in TDD or FDD form. See also our comments for Issue#6.
Therefore, a Type as “per UE” seems to be a proper choice. We can consider further discussion for justification and necessity of the Type as “per Band” for potential adoption in case of majority support.
[bookmark: _Toc146919163]For FG 50-1, a Type as “per UE” is a proper choice from our point of view. We can consider further discussion for justification and necessity of the Type as “per Band” for potential adoption in case of majority support.
Issue#2: FFS whether to separate this FG for type-1 and type-2 CG and corresponding prerequisite.
As we discussed in the previous meeting, if one follows the approach for Rel-15 CG, we could have the feature separately introduced for Type-1 and Type-2 multi-PUSCHs CG. However, it is  also possible to merge these two as part of one feature similarly to the approach used in Rel-17 URLLC. Since the core design of the feature is the same for Type-1 and Type-2, it seems simpler not to separate the feature for Type-1 and Type-2 CG. Consequently, both Type-1 and Type-2 Rel-15 CG (i.e. both FG 5-19 and FG 5-20) can be used as prerequisite.
[bookmark: _Toc146919164]Since the core design of the feature is the same for Type-1 and Type-2, it seems to be simpler not to separate the feature for Type-1 and Type-2 CG. Consequently, both Type-1 and Type-2 Rel-15 CG (i.e. both FG 5-19 and FG 5-20) can be used as prerequisite.
Issue#3: FFS whether to separate this FG for multiple CG configurations.
To facilitate resolving this issue the following options were identified last 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.

In our view, multi-PUSCH CG is another way of configuring multiple legacy CG configurations. Hence, Option 3 seems the most reasonable approach.
[bookmark: _Toc146919165]In our view, multi-PUSCH CG is another way of configuring multiple legacy CG configuration. Hence, Option 3 seems to be sufficient.
Issue#4: FFS whether to separate this FG for shared spectrum
In our view, there is no need to support this feature for unlicensed since the NR-U CG in Rel-16 already supports multiple CG PUSCHs per period. In fact, this feature is the equivalence of Rel-16 NR-U CG in a simpler form. Note that the current description in the specification does not exclude such a possibility.
[bookmark: _Toc146919166]There is no need to support this feature for unlicensed since the NR-U CG in Rel-16 already supports multiple CG PUSCHs per period.
Issue#5: FFS whether to report maximum supported number of configured CG-PUSCH TOs in one CG period
Based on the following agreement, this open issue is resolved.
Agreement
For a multi-PUSCH CG configuration, the range value of the higher layer parameter indicating number of consecutive slots (N in previous agreements) is:
· Max value=16 or 32
· Up to UE capability
· Min value=2
However, we believe that more clarification is needed for component description for proper testing of the feature. Hence, we propose to add the following two components:
· Support Type-1/Type-2 configured grant with N CG PUSCH transmission occasions (TOs) across N consecutive slots within a CG period with maximum one CG PUSCH TO per slot and applying the same SLIV as the 1st CG PUSCH TO.
· Maximum value of N is 16 or 32 indicated by the UE.
[bookmark: _Toc146919167]The following components should be added to accommodate proper testing of the feature:
· [bookmark: _Toc146919168]Support Type-1/Type-2 configured grant with N CG PUSCH transmission occasions (TOs) across N consecutive slots within a CG period with maximum one CG PUSCH TO per slot and applying the same SLIV as the 1st CG PUSCH TO.
· [bookmark: _Toc146919169]Maximum value of N is 16 or 32 indicated by the UE.
Issue#6: 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. Therefore, none of these fields are applicable.
[bookmark: _Toc146919170]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: _Toc146919179]For the endorsed FG 50-1, adopt the changes in red as shown in Table 1.
[bookmark: _Ref146812458]Table 1: Endorsed feature group FG50-1 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. Support Type-1/Type-2 configured grant with N CG PUSCH transmission occasions (TOs) across N consecutive slots within a CG period with maximum one CG PUSCH TO per slot and applying the same SLIV as the 1st CG PUSCH TO.
3. Maximum value of N is 16 or 32 indicated by the UE.

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
	Any of 5-19 or 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




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: FFS whether to merge this FG into FG 50-1 and corresponding prerequisite
· Issue#3: FFS whether to separate this FG for UTO-UCI multiplexing with HARQ-ACK
· Issue#4: Component description
· Issue#5: Applicability to shared spectrum
· Issue#6: 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
Similar to our view on this matter for FG 50-2, 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 presented the argument in the last meeting 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. It is still an open issue or rather unclear, whether this feature is supported for unlicensed band or not. Our view on this aspect is discussed under Issue #5, as well as companion contribution [3]. 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. We can consider further discussion for justification and necessity of the Type as “per Band” for potential adoption in case of majority support.
[bookmark: _Toc146919171]For FG 50-2, a Type as “per UE” is a proper choice from our point of view. We can consider further discussion for justification and necessity of the Type as “per Band” for potential adoption in case of majority support.
Issue#2: FFS whether to merge this FG into FG 50-1 and corresponding prerequisite
This FFS captures the discussion that some companies argued that support of UTO-UCI should be restricted to multi-PUSCHs CG. We have disagreed with this view multiple time and summarize our reasons below:
· During the discussion for conclusion of the Rel-18 XR SI, some companies suggested to recommend UTO-UCI for multi-PUSCH CGs only, but this proposal was not agreed by other companies. The RAN1 recommendation captured these two enhancements independently as separate bullets.
· During the discussion for drafting the objective of Rel-18 XR WI, companies suggested to suggested to support UTO-UCI for multi-PUSCH CGs only, but this proposal was not agreed by other companies. Consequently, the WID objectives listed these two enhancements as independent objective.
· Considering prior discussions, due to lack of consensus in RAN1, restriction of UTO-UCI for multi-PUSCH CGs only would require plenary decision and updating the WID scope that did occur during XR Rel-18 WI.
· Technical reasons were presented by companies that were not supportive of such restriction.
· The endorsed CR for introducing this feature in 38.213 that has been through review process, does not reflect such restriction.
Therefore, it should be understood by now that such restriction is not applicable. Hence, FG 50-2 should not be merged to FG 50-1. Consequently, either of FG 50-1, 5-19 and 5-20 should be considered the prerequisite for FG 50-2 to ensure this feature is applicable to any CG configuration.
[bookmark: _Toc146919172]FG 50-2 is applicable to any CG configuration and hence, should not be merged to FG 50-1.  Moreover, FG 50-1, 5-19 and 5-20 should be considered as the prerequisite for FG 50-2 to ensure this feature is applicable to any CG configuration.
Issue#3: FFS whether to separate this FG for UTO-UCI multiplexing with HARQ-ACK
This discussion was related to introduce a similar functionality as NR-U enabled by cg-UCI-Multiplexing. It was concluded last meeting to not support this functionality. Hence, this open issue is resolved based on the following conclusion and there is no need for a separate feature. 
	Conclusion
There is no consensus on the following proposal:
Introduce a new RRC parameter UTO-UCI-Multiplexing (similar to cg-UCI-Multiplexing) to enable/disable joint coding of HARQ-ACK and UTO-UCI in a CG PUSCH with the UTO-UCI.



[bookmark: _Toc146919173]There is no need for a separate FG for UTO-UCI multiplexing with HARQ-ACK.
Issue#4: Component description
We believe that more clarification is needed for component description for proper testing of the feature. Hence, we propose to add the following components:
· The UTO-UCI includes a bit-map of   corresponding to subsequent valid   CG-PUSCH TOs.
· No CG PUSCH transmission occurs on a CG PUSCH TO that is indicated as “unused”.

[bookmark: _Toc146919174]The following components should be added to accommodate proper testing of the feature:
· [bookmark: _Toc146919175]The UTO-UCI includes a bit-map of   corresponding to subsequent valid   CG-PUSCH TOs.
· [bookmark: _Toc146919176]No CG PUSCH transmission occurs on a CG PUSCH TO that is indicated as “unused”.
Issue#5: Applicability to shared spectrum
During the WI, when details of encoding of CG-UCI and UTO-UCI were discussed, some companies expressed whether the operation on unlicensed should considered. The issue was raised to RAN1 Chair at RAN1#112bis-e, and the following guidance was provided:
	With regards to the discussion on XR for unlicensed spectrum, I understand that the WID does not mention whether the objectives are for licensed or unlicensed. However, all the study that RAN1 did so far was assuming licensed spectrum. As such, I think it makes sense to prioritize licensed spectrum.
My recommendation moving forward would be to prioritize XR related RAN1 work on licensed spectrum.


From our point of view, it is important to provide clarify on that matter and reflect that in specification. Therefore, we discuss this matter also in our companion contribution [3].
It is important to note that the configured grant without CG-UCI can be used for operation on unlicensed. Since the underlying issue for the above guidance was encoding of CG-UCI and UTO-UCI, we need to clarify which of the following outcomes can be concluded:
· 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
We believe this discussion should be handled separately and reflect the outcome on specification properly. Therefore, it is better suited for maintenance discussion. The outcome should be then reflected on UE feature discussion.  See more details in our companion contribution [3].
[bookmark: _Toc146919177]Discussion is needed to conclude whether FG 50-2 is supported for operation on unlicensed or not. This discussion is better suited in Maintenance discussion and the outcome can determine the impact on the FG 50-2 descriptions. 
Issue#6: 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: _Toc146919178]Similarly to FG 50-1, 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 2 for FG 50-2 and propose the following:
[bookmark: _Toc146919180]For the endorsed FG 50-2, adopt the changes in red as shown in Table 2.
[bookmark: _Ref146812491][bookmark: _Ref146829246]Table 2: Endorsed feature group FG50-2 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
	50-2
	UCI indication of unused CG-PUSCH transmission occasions
	1. Multiplexing of the Unused transmission occasions UCI (UTO-UCI) on a CG-PUSCH
2. The UTO-UCI includes a bit-map of   corresponding to subsequent valid   CG-PUSCH TOs.
3. No CG PUSCH transmission occurs on a CG PUSCH TO that is indicated as “unused”.
FFS whether to merge this FG into FG 50-1
FFS whether to separate this FG for UTO-UCI multiplexing with HARQ-ACK
	Any of 5-19 or 5-20 or 50-1
	Yes
	N/A
	UE is not able to indicate the unused resources in CG
	Decide between Per UE and Per Band based on the following: 
· Per UE (if FG50-2 is not supported for unlicensed).
· Per UE (if FG50-2 is supported for unlicensed when CG does not include CG_UCI).


	N/A
	N/A
	N/A
	
	Optional with capability signaling



FG 50-3 (New): Resuming PDCCH monitoring after UL NACK
The following decision was made during the previous RAN plenary. Therefore, we propose to introduce FG 50-3 to address the related capability associated to this feature.
	RP-231820	PDCCH monitoring resumption after UL NACK
Proposal 1: RAN to agree to introduce the feature of "PDCCH monitoring resumption after UL NACK" in Rel-18 XR.
	- Following TP for TS 38.213 is endorsed.
	- A new RRC parameter (e.g., PdcchMornitoringResumptionAfterNack) is introduced.
	- 	An optional UE capability for the feature is introduced.
	
	conclusion: proposal 1 is endorsed



[bookmark: _Toc146919181]Support new FG 50-3 as described in Table 3 as an optional UE capability for the feature of “PDCCH monitoring resumption after UL NACK” in Rel-18.
[bookmark: _Ref146812506]Table 3: Proposed new FG 50-3 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
	50-3
	PDCCH monitoring resumption after UL NACK
	1. Support to terminate an ongoing PDCCH skipping for an active BWP of a serving cell, when UE transmits a NACK corresponding to a PDSCH scheduled by a DCI on the serving cell.
2. The termination starts from the first slot after completion of NACK transmission by a PUCCH/PUSCH.
	29-3a or 
	Yes
	N/A
	Resumption of PDCCH monitoring due to an ongoing NACK is not supported-
	Per UE
	N/A
	N/A
	N/A
	
	Optional with capability signaling







Discussion
Proposal 2-1:
· FG 50-1 is updated and an additional FG 50-1a is introduced 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}

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
	
	
	
	
	
	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
	
	
	
	
	
	The maximum number should not exceed the corresponding maximum number of CG configurations indicated 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 



	Company
	Comment

	Moderator
	Summary of companies view
· separate this FG for type-1 and type-2 CG
· Yes: vivo (If different maximum numbers of CG PUSCH occasions per CG period for Type 1 and Type 2 CG need to be considered), Samsung, OPPO
· No: Nokia/NSB, HW/HiSi, SPRD, vivo, ZTE, xiaomi, CATT, Apple, MTK, DCM, E///
· separate this FG for multiple CG configurations
· Option 1: HW/HiSi, ZTE, OPPO, [QC]
· Option 2: Nokia/NSB, SPRD, vivo, ZTE, LGE, CATT, OPPO, Apple, DCM, [QC]
· Option 3: MTK, E///
· TBD: Samsung, xiaomi
· separate this FG for shared spectrum
· Yes: Apple
· No: Nokia/NSB, HW/HiSi, vivo, ZTE, Samsung, xiaomi, CATT, MTK, DCM, E///
· maximum supported number of configured CG-PUSCH TOs in one CG period
· {16, 32}: Nokia/NSB, HW/HiSi, xiaomi, CATT, OPPO, MTK, DCM, E///
· Prerequisite
· One or both of {5-19, 5-20}: Nokia/NSB, HW/HiSi, SPRD, xiaomi, DCM, E///

Companies are also invited to provide view on how to update followings:
· Reporting type
· Per UE: ZTE, Samsung (TDD only), CATT, DCM, E///, Xiaomi
· Per band: Nokia/NSB, HW/HiSi, vivo, xiaomi, Apple, DCM, QC, OPPO, Xiaomi


	ZTE, Sanchips
	We support Proposal 2-1.
And regarding the Moderator’s comment on “maximum supported number of configured CG-PUSCH TOs in one CG period”
There is discrepancy with the red component in proposal 2-1, where “maximum supported number of consecutive slots” is used, not maximum number of CG-PUSCH TOs. This point was clarified at RAN1#114.

	Huawei, Hisilicon
	On 50-1a: we propose following red changes to 50-1a.
For the issue “separate this FG for multiple CG configurations”, we suggest Option 1 which do not couple FG 50-1 and FG 11-9. 
UE can choose only to support 50-1 (e.g., for XR traffic), and do not support 11-9.
e.g., for 60fps XR traffic, the UE may need 3 multi-PUSCH CG configurations to match XR traffic (see figure below). In current 50-1a, the UE has to additionally report at least 3 legacy CG configurations in 11-9 are also supported, so the UE needs to support at least 6 CG configurations (3 multi-PUSCH CG and 3 legacy CG), which is unreasonable.

In addition, we suggest to update the candidate value to be {2, 3, 4, …, 12} to have more flexibility considering XR traffic characteristic.
e.g., for 60fps and 90fps XR traffic, the UE may need 3 and 9 multi-PUSCH CG configurations to match XR traffic.

Per band is more reasonable considering UE’s processing capability, which is impacted by the number of supported bands.

In summary, we propose following red changes to 50-1a:

	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, 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
	
	
	
	
	
	The maximum number should not exceed the corresponding maximum number of CG configurations indicated 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]



[image: ]


	DOCOMO
	Support the Proposal 2-1.
On reporting type of FG 50-1, we think per UE or per band is sufficient. Per UE is slightly preferred, considering reporting overhead. 
On reporting type of FG 50-1a, as the prerequisite FG 11-9 is per band type, the reporting type of FG 50-1a should be per band. 

	OPPO
	For FG50-1: 
The proposed FG50-1 outlines a logic that, for a UE supporting both legacy Type-1 CG (FG5-19) and legacy Type-2 CG (FG5-20), if the UE should support any of multi-TO CG, it has to support both multi-TO Type-1 CG and multi-TO Type-2 CG. We do not think this is a friendly requirement on UE implementation. UE should be given a chance to offer full support of legacy CG (i.e., both legacy Type-1 and legacy Type-2) but partial support of Rel-18 CG (either multi-TO Type-1 or multi-TO Type-2). If companies do not prefer to split into two FGs, we would suggest to consider two FG components in FG50-1 as following: 
 1a. DeterminationSupport determination of time-domain resource allocation for CG-PUSCHs associated to a Type-1 multi-PUSCHs CG
 1b. Support determination of time-domain resource allocation for CG-PUSCHs associated to a Type-2 multi-PUSCHs CG

For the reporting type, we prefer per-band for both FGs. 

	Xiaomi
	We support the Proposal 2-1.
We fine with per-band or per-UE as long as FG 50-1 and FG-1a are same reporting type. 

 

	Qualcomm
	Maybe it can be clarified that to support FG 50-1 for Type 1 multi-PUSCH CG, the UE needs to support 5-19 first and to support FG 50-1 for Type 2 multi-PUSCH CG, the UE needs to support 5-20 first. 

	Moderator
	Proposal is updated based on the comments:
· FG 50-1
· Whether to revise component 2 as: Maximum supported number of configured CG-PUSCH TOs in one CG period
· 
· FG 50-1a
· Whether to take Option 1 or 2 (dependency of FG 11-9)

Proposal 2-1a:
· FG 50-1 is updated and an additional FG 50-1a is introduced 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}

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
	
	
	
	
	
	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
	
	
	
	
	
	[The maximum number should not exceed the corresponding maximum number of CG configurations indicated 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 






Agreement
· FG 50-1 is updated and an additional FG 50-1a is introduced 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}

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
	
	
	
	
	
	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 




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


Proposal 2-2:
· FG 50-2 is updated as follows
	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
	
	Yes
	N/A
	UE is not able to indicate the unused resources in CG
	
	
	
	
	
	Optional with capability signaling



	Company
	Comment

	Moderator
	Summary of companies view
· merge this FG into FG 50-1
· No: Nokia/NSB, HW/HiSi, SPRD, vivo, Samsung, xiaomi, CATT, MTK, DCM, QC, E///
· separate this FG for UTO-UCI multiplexing with HARQ-ACK
· Yes: SPRD, MTK
· No: Nokia/NSB, HW/HiSi, Samsung, xiaomi, DCM, QC, E///
· Whether to support unlicensed spectrum
· Should be discussed in maintenance: E///

Companies are also invited to provide view on how to update followings:
· Add component
· indicating the supported bitmap sizes from {3, …, 8}: OPPO
· The UTO-UCI includes a bit-map of   corresponding to subsequent valid   CG-PUSCH TOs: E///
· No CG PUSCH transmission occurs on a CG PUSCH TO that is indicated as “unused”: E///
· Prerequisite
· One or both of {5-19, 5-20}: Nokia/NSB, HW/HiSi, SPRD, DCM, QC
· One of {5-19, 5-20, 50-1}: E///
· Reporting type
· Per UE: ZTE, Samsung (TDD only), CATT, DCM, E///, Xiaomi
· Per band: Nokia/NSB, xiaomi, DCM, QC, Xiaomi
· Per FS: HW/HiSi


	ZTE, Sanchips
	We support Proposal 2-2.

	Huawei/Hisilicon
	No need to add additional components. They are specified in other specifications. It’s already clear. UE feature list needs to be concise.

For the issue “Prerequisite”: “One or both of {5-19, 5-20}” is enough. If the UE intends to support both 50-1 and 50-2, the UE can report both FGs, no need to add 50-1 as pre-requisite of 50-2.

For the issue “Reporting type”: we propose the granularity to be per FS, i.e., per band per band combination. 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.
For example, assume 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 band combination, the UE would report “Band#0 + Band#1” is not support. If reporting type is per FS, UE is able to offer some support for the feature in such cases.

	DOCOMO
	Support the Proposal 2-2.
On additional component, we don’t think it is necessary to report supported bitmap sizes as a component. In RAN1#114 meeting, the value range from 3 to 8 was already agreed, which is not dependent on any UE capability. On the other two, we feel they not necessary either. Since the details for the UTO-UCI and UE behavior are captured in the spec already. There is no need to add them in the component.
On prerequisite, we support “One or both of {5-19, 5-20}”. We don’t think 50-2 is dependent on 50-1. If UE reports 50-1, anyway UE needs to report one or both of {5-19, 5-20}. There is no need to list 50-1 here.
On reporting type, we think per UE or per band is sufficient. Per UE is slightly preferred, considering reporting overhead.

	OPPO
	We failed to see the necessity in mandating UE to support all bitmap sizes from [3,...8], but could be ok with the proposal if majority think the support of all is not a big deal. 

	Xiaomi
	Support Proposal 2-2.
We fine with per-band or per-UE as long as FG 50-1 and FG-2 are same.

	Qualcomm
	We support the proposal.
As discussed in our contribution, we support per-band and do not use FG 50-1 as prerequisite.

	Moderator
	Proposal is updated based on the comments:
· Prerequisite: One or both of {5-19, 5-20}

Proposal 2-2a:
· FG 50-2 is updated as follows
	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
	
	
	
	
	
	Optional with capability signaling






Agreement
· FG 50-2 is updated as follows
	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
	
	
	
	
	
	Optional with capability signaling




Proposal 2-3:
· Introduce following FG
	50. NR_XR_Enh
	50-3
	PDCCH monitoring resumption after UL NACK
	Support PDCCH monitoring resumption after UL NACK
	29-3a
	Yes
	N/A
	
	
	
	
	
	
	Optional with capability signaling



	Company
	Comment

	Moderator
	Summary of companies view
· PDCCH monitoring resumption after UL NACK: vivo, ZTE, OPPO, MTK, QC, E///
· Prerequisite FG
· One or both of {29-3a, 29-3d}: vivo, QC
· 29-3a, 29-3d: ZTE
· 29-3a: OPPO, MTK, E///
Moderator’s note: Since FG 29-3d has 29-3a as a prerequisite FG, only including 29-3a as prerequisite FG of this FG would be enough

Companies are also invited to provide view on how to update followings:
· Reporting type
· Per UE: ZTE, E///, DCM
· per band: vivo, OPPO, QC, HW/HiSi, DCM, OPPO

	ZTE, Sanchips
	For Prerequisite FG, I share the view with moderator’s note.

	Huawei/Hisilicon
	Agree with Moderator’s comment. Only including 29-3a as pre-requisite FG of this FG is enough. 
We support per band. 29-3a is per band, the issue is similar. 

	DOCOMO
	Support the Proposal 2-3.
On reporting type, we think per UE or per band is sufficient. Per UE is slightly preferred, considering reporting overhead.

	OPPO
	OK to the proposal. 
As for the reporting type, because the prerequisite FG29-3a is per-band, FG50-3 should not be per UE based on RAN2 guidance on UE feature reporting granularity.  

	Xiaomi
	OK

	Qualcomm
	We agree with Moderator. 

	Moderator
	Proposal is updated based on the comments:
· reporting type: per band

Proposal 2-3a:
· Introduce following FG
	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






Agreement
· Introduce following FG
	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





Question 2-4:
· Companies are invited to provide view on whether to introduce following FG
· Joint release in a DCI for two or more multi-PUSCHs for configured grant Type 2 configurations for a given BWP of a serving cell
· Proposed by ZTE
	Company
	Comment

	ZTE, Sanchips
	If more than one multi-PUSCHs configurations can be configured, we think this feature group is necessary (it can be similar as 11-9a).
However, we can discuss whether or not support configuring one more multi-PUSCHs configurations for a given BWP of a serving cell before handling this question.

	Huawei/Hisilicon
	RAN1 has not discussed this issue for multi-PUSCHs CG configurations in Rel-18 XR. 
We suggest to discuss this in AI 8.6.1 XR to see whether this is essential to have, or just some optimization.

	DOCOMO
	The motivation to introduce a separate FG for joint release in a DCI for multiple multi-PUSCH CG configurations is not clear to us. In our understanding, there is no additional complexity for a DCI to jointly release multiple CG configurations regardless of single-PUSCH or multi-PUSCH CG configuration.
We don’t support to introduce the FG for joint release in a DCI for multiple multi-PUSCH CG configurations.

	OPPO
	This proposal should be handled in maintenance session first. 
We are ok to the proposal only if the proposal does not result in any new RAN1 spec impacts, which at least means the multi-PUSCH CG shares the same configuration index space as the legacy single-PUSCH CG configuration index that is defined in 38.331 as:
ConfiguredGrantConfigIndex-r16 ::= INTEGER (0.. maxNrofConfiguredGrantConfig-1-r16[=11])
However, the index space sharing should be determined in RAN2. So there could be communicating LS going back-and-forth between two WGs in a short maintenance phase. 
Meanwhile, we understand the joint-release is not a must-have to make multi-PUSCH CG Type-2 work.       

	Xiaomi
	Maybe we can postpone the discussion to Rel-19.

	Qualcomm
	We are fine to discuss this feature.

	Moderator
	According to the comments, RAN1 should discuss whether to support this feature in maintenance at first.




3. Conclusions
Following agreements were made in this meeting

Agreement
· FG 50-1 is updated and an additional FG 50-1a is introduced 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}

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
	
	
	
	
	
	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 



Agreement
· FG 50-2 is updated as follows
	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
	
	
	
	
	
	Optional with capability signaling



Agreement
· Introduce following FG
	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
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