Page 1
3GPP TSG RAN WG1 #114bis			R1-2310148
Xiamen, China, October 9th – October 13th, 2023
	
Agenda item:	8.6.1
Source: 	Qualcomm Incorporated
Title: 	Maintenance on XR Enhancements
Document for:	Discussion and Decision
[bookmark: _Ref68628695]Introduction
RAN1 has completed core physical layer designs for the following two physical layer related features including multi-PUSCH CG period and the UTO-UCI indicating unused CG PUSCH occasions ([1] - [5]). Besides, RAN #101 has approved the PDCCH monitoring resumption after UL NACK TP in [6]. In this paper, we will discuss maintenance issues for these XR enhancements in NR Rel-18.
	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);



XR Capacity Enhancements
Support of UTO-UCI
In RAN1 #114, there was a debate on whether the two Rel-18 XR features including multi-PUSCH CG period and UTO-UCI are independent, i.e., whether the UTO-UCI is only applicable when multiple PUSCH occasions per period is supported by the UE. We think this was discussed in RAN plenary already when the Rel-18 XR WI scope was approved and the scope clearly shows that the two features are independent.
[bookmark: o1]Observation 1: The Rel-18 XR scope has shown that the multi-PUSCH CG period feature and the UTO-UCI feature are independent.
The UTO-UCI can help network skip the unused CG PUSCH occasion ahead of time. Technically, it does not matter whether the CG PUSCH occasion is associated with the legacy CG configuration with a single PUSCH occasion per period or the Rel-18 CG configuration with multiple PUSCH occasions per period. For example, network can configure a legacy CG configuration to the UE and the UE transmits segments of the same video packet over consecutive CG periods. Besides, the UTO-UTI is not necessarily only applicable to XR UL video data but can also provide capacity and network power saving benefits for any periodic traffic with tight latency budget of XR services. 
[bookmark: o2]Observation 2: UTO-UCI is applicable to legacy CG configuration with one PUSCH occasion per period and is beneficial for any periodically generated traffic with varying size and tight latency requirement.
Based on these, we propose to treat the two Rel-18 XR features as independent features.
[bookmark: p1]Proposal 1: Define independent UE capabilities for the support of the multi-PUSCH CG period and UTO-UCI features.

Maximum number of multi-PUSCH CG configurations
In the Rel-18 XR UE capability discussion, there was an FFS on whether to define a separate FG for the multi-PUSCH CG period feature for multiple active CG configurations [7].
	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
	…



This FFS was also discussed in the XR main session with the following options identified.
	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.



This discussion depends on whether multiple active CG configurations each with multiple PUSCH occasions per period are necessary for UL data (e.g., XR UL video) transmission. For the typical AR application, there is just one UL video traffic. Hence, one CG configuration with multiple PUSCH occasions per period in each UL carrier is sufficient. For UL CA, parallel CG configurations can be configured in the UL carriers to boost the UL throughput. To support potential advanced XR application with more than one UL video traffic flow, the UE capability can be defined to support multiple CG configurations each with multiple CG PUSCH occasions per period. 
[bookmark: p2]Proposal 2: Define a new UE capability to support more than one active CG configuration that has multiple PUSCH occasions per period. If UE supports FG 50-1 but does not support this new UE capability, the maximum number of active CG configuration that has multiple PUSCH occasions per period is 1.
PDCCH Monitoring Resumption after UL NACK
In the RAN #101 meeting, RAN plenary approved the “PDCCH monitoring resumption after UL NACK” feature in Rel-18 XR as an optional UE feature. The TP in [6] will be adopted into TS 38.213 and a new RRC parameter will be introduced to enable or disable the feature.
The new UE capability for PDCCH monitoring resumption should use one of the Rel-17 PDCCH skipping feature groups (i.e., FG 29-3a or FG 29-3d) as the prerequisite. Parameters of the new UE capability can follow those for FG 29-3a and FG 29-3d.
[bookmark: p4]Proposal 3: The new UE capability for PDCCH monitoring resumption after UL NACK uses at least one of FG 29-3a and FG 29-3d as the prerequisite and parameters of this new UE capability can follow FG 29-3a and FG 29-3d.
Similar to the Rel-17 PDCCH skipping RRC parameter pdcch-SkippingDurationList, this new parameter (e.g., PdcchMornitoringResumptionAfterNack in [6]) for PDCCH monitoring resumption after UL NACK can be included in PDCCH-Config as a per BWP parameter. We provided the table for the new RRC parameter in the attached excel spreadsheet [8].
[bookmark: p3]Proposal 4: Adopt the table in attached spreadsheet for the RRC parameter that enables PDCCH monitoring resumption after UL NACK.

Conclusions
In this contribution, we have provided the following observations and proposals:
Observation 1: The Rel-18 XR scope has shown that the multi-PUSCH CG period feature and the UTO-UCI feature are independent.
Observation 2: UTO-UCI is applicable to legacy CG configuration with one PUSCH occasion per period and is beneficial for any periodically generated traffic with varying size and tight latency requirement.
Proposal 1: Define independent UE capabilities for the support of the multi-PUSCH CG period and UTO-UCI features.
Proposal 2: Define a new UE capability to support more than one active CG configuration that has multiple PUSCH occasions per period. If UE supports FG 50-1 but does not support this new UE capability, the maximum number of active CG configuration that has multiple PUSCH occasions per period is 1.
Proposal 3: The new UE capability for PDCCH monitoring resumption after UL NACK uses at least one of FG 29-3a and FG 29-3d as the prerequisite and parameters of this new UE capability can follow FG 29-3a and FG 29-3d. 
Proposal 4: Adopt the table in attached spreadsheet for the RRC parameter that enables PDCCH monitoring resumption after UL NACK.
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