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For RAN Rel-18, a new WID “XR Enhancements for NR” has been approved in RAN#99e with the following areas: power saving, capacity and XR Awareness [1]. RAN1 has focused on two topics: multiple configured grant (CG) PUSCH transmission occasions in a period of a single CG PUSCH configuration and dynamic indication of unused CG PUSCH occasion(s) based on uplink control information (UCI) by the UE.
	(Copied from RP-230786 [1])
4	Objective
4.1	Objective of SI or Core part WI or Testing part WI
Specify the enhancements related to power saving:
· DRX support of XR frame rates corresponding to non-integer periodicities (through at least semi-static mechanisms e.g. RRC signalling) (RAN2).
Specify the enhancements related to capacity:
· Multiple Configured Grant (CG) PUSCH transmission occasions in a period of a single CG PUSCH configuration (RAN1, RAN2);  
· Dynamic indication of unused CG PUSCH occasion(s) based on Uplink Control Information (UCI) by the UE (RAN1, RAN2);
· Buffer Status Report (BSR) enhancements including at least new Buffer Status Table(s) (RAN2);
· Delay reporting of buffered data in uplink (RAN2);
· Discard operation of PDU Sets for DL and UL (RAN2, RAN3);
Specify the enhancements for XR Awareness:
· Signalling by CN of semi-static information per QoS flow (e.g. PDU set QoS parameters), dynamic information per PDU set (PDU Set information and Identification) and End of Data Burst indication (RAN3, RAN2);
· Impact of identifying by UE of PDU Sets, Data bursts and PSI, as needed (RAN2);
· Provisioning by UE of XR traffic assistance information e.g. periodicity, UL traffic arrival information (RAN2, RAN3);
· Support signalling the congestion information from RAN to the CN in alignment with SA2 (RAN3); 



In this contribution, we provide the UE features list for R18 XR, including Multiple CG PUSCHs and dynamic indicator of Unused Transmission Occasion (UTO-UCI).
[bookmark: OLE_LINK15][bookmark: OLE_LINK77][bookmark: OLE_LINK79][bookmark: _GoBack]Discussion
For XR video, the large frame size may require more than one PUSCHs for each video frame. In order to decrease the transmission delay, the feature “multiple CG PUSCH transmission occasions in a CG period” has been introduced. For example, as shown in Figure 1, three CG PUSCH transmission occasions are configured in a period of a single CG PUSCH configuration. 
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[bookmark: _Ref142314947]Figure 1. Illustration of two UE features for Rel-18 XR.
The CG resource is semi-statically configured. It cannot adapt to the varying size of XR frames. Thus, another feature “dynamic indication of unused CG PUSCH occasion(s)” has been introduced to indicate the unused CG PUSCHs to the gNB via UCI in every transmitted CG PUSCH occasion to avoid resource waste. For example, as shown in Figure 1, the UE indicates to the gNB that the last CG PUSCH is not needed and then the gNB can re-allocate the resource to other UEs.
It is straightforward to have two feature groups to reflect above features introduced in RAN1. In addition, these two features should be separate feature groups since a UE may choose only to implement multiple CG PUSCH. 
[bookmark: _Ref142317111]Observation 1: Two separate feature groups are introduced for Rel-18 XR RAN1, i.e., “multiple CG PUSCHs per CG period” and “dynamic indication of unused CG PUSCH occasion(s)”.
[bookmark: OLE_LINK80][bookmark: OLE_LINK78][bookmark: OLE_LINK73]Similar with multiple CG PUSCH in NR-U, the legacy Type 1 CG and Type 2 CG should be pre-requisite feature groups and the granularity can be per band for multiple CG PUSCHs. When multiple CG PUSCHs are configured, the UTO-UCI can indicate the following CG PUSCHs are used or not. Thus, multiple CG PUSCHs should be the pre-requisite feature group for dynamic indication of unused CG PUSCH occasion(s). The detail of UE feature list for R18 XR is shown in Appendix: UE feature list for R18 XR. 
[bookmark: _Ref142317117]Proposal 1: Endorse UE feature list for R18 XR in Appendix.
Conclusions
In this contribution, we provide some views on the UE features on multiple CG PUSCHs and dynamic indicator of Unused Transmission Occasion. The following proposals and observations are given:
Observation 1: Two separate feature groups are introduced for Rel-18 XR RAN1, i.e., “multiple CG PUSCHs per CG period” and “dynamic indication of unused CG PUSCH occasion(s)”.
Proposal 1: Endorse UE feature list for R18 XR in Appendix.
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50. NR_XR_Enh
	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
	Multiple Configured Grant (CG) PUSCHs per CG period
	1. Support multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration
	One or both of {5-19, 5-20}
	Yes
	N/A
	UE does not support multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration 
	Per Band
	N/A
	N/A
	N/A
	
	Optional with capability signalling

	50. NR_XR_Enh
	50-2
	Dynamic indication of unused CG PUSCH occasion(s)
	1. Support dynamic indication of  unused CG PUSCH occasion(s) via UCI
	50-1
	Yes
	N/A
	UE does not support dynamic indication of unused CG PUSCH occasion(s) via UCI
	Per Band
	N/A
	N/A
	N/A
	
	Optional with capability signalling
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UTO-UCT indicates the last CG PUSCH is unused.





