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1 Introduction
During Rel-17 XR study item, XR traffic models, the evaluation of capacity, power consumption, coverage and mobility were studied [1]. Based on it, the enhancements of awareness, power saving, capacity improvements, and UE capabilities for XR were studied and specified in Rel-18 [2]. Based on the processes in Rel-17/Rel-18, the WID for XR in Rel-19 was agreed in RAN#103 meeting, and the objectives related to multi-modality (intra-UE) were achieved as follows. 
	The Rel-19 XR Phase 3 objectives are as follows:
-	Study and if justified, specify aspects related to multi-modality (intra-UE) (with coordination with SA2/SA4 as needed by LS request). Aim to facilitate efficient and effective support for XR application with Multiple QoS flows with multi-modal inter-dependencies, meeting multi-modal QoS requirements, e.g. synchronization and/or coordination. Efficiency enhancements are expected to be visible in terms of capacity or power consumption. [RAN2]. 
NOTE:	Check in RAN#105 (check also other WG involvement if needed).


The contribution aims to discuss multi-modality (intra-UE) enhancement for XR and provide some considerations. 
2 Discussion 
In Rel-18, XR project aims to support the characteristics and requirements of a single XR traffic flow. However, single interaction method cannot achieve immersive user experiences very well. Per TR22.856, TR22.847 and TR22.261, it indicates that many XR/metaverse/multi-modality services require multi-modal interaction. Therefore, in Rel-19, XR evolution aims to support services related to multi-modality and multi-QoS flows to achieve immersive user experiences, as shown in fig. 1.
[image: ]
Fig. 1. Immersive multi-modal VR application with multiple 5G UEs directly connected to 5G network  
In Rel-18, new RRC parameters were introduced to assist gNB to make appropriate configuration for a single XR traffic flow. For instance, PDU Set QoS parameters, indicating the inter-dependence of PDUs in a PDU set, enables the PDU Set based QoS handling, while Burst arrival time and jitter, aiming to provide assistance information for more efficient resource scheduling, indicate the exact arrival time of the Data Burst packet. However, these parameters are not enough for multi-modality scenario. 
In TS23.501, it states that a multi-modality service is a communication service composes of several interrelated data flows. For a single UE, these data flows are closely related and transmitted in one single PDU session. In order to support this new requirement, SA2 had specified the multi-modality service ID (MM-ID) to indicate the inter-dependence between different data flows in the multi-modality service in Rel-18. Specifically, the MM-ID is provided by the application to the PCF in core network. Based on it, the core network can derive appropriate QoS policies for a set of data flows. 
Therefore, in the view of fact that new parameters were introduced in SA2, RANs need to consider to study which new QoS flows related parameters are needed. For example, some QoS flows group parameters are needed to indicate the inter-dependence of different QoS flows for the gNB. Specifically, the PDU set group parameters are needed to indicate the inter-dependence of PDU sets between multiple QoS flows. Moreover, to provide better experience of multi-modality services, the synchronization of PDU sets among QoS flows also need to be considered.
Proposal 1: For multi-modality services, the inter-dependence of PDU sets between multiple QoS flows need to be considered.
[bookmark: _GoBack]In order to support multi-modality in uplink direction, the UE may provide UL assistance information like the mechanism in Release 18 to the network since it knows application-layer information. With these assistance information, more efficient resource scheduling performance can be achieved. In addition, the UE can indicate the synchronization requirements between UL QoS flows to the gNB as it can also identify the association relationship information among multiple UL QoS flows to the gNB. 
Proposal 2: In Release 19, UL assistance information from UE to gNB should be supported. 
3 Conclusions
Based on the above analysis, we have the following proposals:
Proposal 1: For multi-modality services, the inter-dependence of PDU sets between multiple QoS flows need to be considered.
Proposal 2: In Release 19, UL assistance information from UE to gNB should be supported.
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