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1 Introduction
In RP#102 meeting, a new WID: XR (eXtended Reality) for NR Phase 3 has been agreed [1]. One of the objectives is 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).


To specify aspects related to multi-modality and support XR application with multiple QoS flows with multi-modal inter-dependencies, multi-modality awareness is the first issue to be addressed. In this contribution, we would like to discuss intra-UE multi-modality awareness. 
2 Discussion 
Modality is a type or representation of information in a specific interactive system. Multi-modal interaction is the process during which information of multiple modalities are exchanged. Multiple modalities can be transmitted at the same time to multiple application servers for further processing in a coordinated manner, in terms of QoS coordination, traffic synchronization, power saving, etc. 
In TS23.501 a Multi-modal Service ID is introduced for indicating the multi-modal information for a QoS flow:
	The Nnef_AFsessionWithQoS service allows the AF to provide, at the same time, for each data flow that belongs to the multi-modal service, a Multi-modal Service ID, the service requirements and the QoS monitoring requirements:

-
The Multi-modal Service ID is an explicit indication that data flows are related to a multi-modal service. The PCF may use this information to derive the correct PCC rules and to apply appropriate QoS policies for the data flows that are part of a specific multi-modal application.

-
The AF may provide QoS monitoring requirements for data flows associated to a multi-modal service to the PCF . The PCF generates the authorized QoS Monitoring policy for each data flow.


It is also stated that the multi-modal services are carried in single PDU session for one UE.

It is unspecified that how the entities in access network are configured with multi-modality information. Figure 1 proposes a flow chart on the procedures for the multi-modality configurations to RAN/UE. The procedures in CN part are simplified for easy illustration. The whole procedure reuses the legacy 5GS procedure and with enhancements on the existing signaling.
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Figure 1 Flow chart for multi-modality configurations
In step 3 of Figure 1, SMF may provide Multi-modal Service ID e.g., in QoS profile to the RAN node via AMF over the N2 reference point. This Multi-modal Service ID information may be included in PDU Session Request procedure. The gNB derives the multi-modality information based on the configured Multi-modal Service ID in the PDU Session Resource Setup Request message.

Proposal 1: CN configures each multi-modal QoS Flow with a Multi-modal Service ID to RAN node.

In step 4, network configures QoS Flow to DRB mapping with consideration on the multi-modal QoS requirement, e.g., only QoS Flows with the same multi-modal Service ID can be mapped to the same DRB, etc. In this step, gNB configures UE with the multi-modality information via RRC signaling. 

In core network, the multi-modal information is indicated for a QoS flow. In access network, the QoS handling is on a DRB/LCH basis. If the UE is aware of the multi-modal information for a DRB, multi-modal synchronization and coordination can be performed accordingly. For example, the synchronization may be among different DRB/LCH belonging to the same multi-modal service. The PDCP Data SDU discard may also consider the inter-PDU Set dependencies in the same multi-modal service. Therefore, it is proposed that RRC configures the multi-modality info in a DRB level, i.e., a DRB (PDCP entity) can be configured a Multi-modal Service ID. This means that QoS flows from different multi-modal services cannot be mapped to one DRB.
Proposal 2: Each DRB can be configured with a Multi-modal Serve ID, if applicable, for potential multi-modal synchronization and coordination.
Proposal 3: QoS Flows with different Multi-modal Service ID cannot be mapped to the same DRB. 

3 Conclusion

In this contribution we discuss the intra-UE multi-modality awareness and have the following proposals.
Proposal 1: CN configures each multi-modal QoS Flow with a Multi-modal Service ID to RAN node.

Proposal 2: Each DRB can be configured with a Multi-modal Serve ID, if applicable, for potential multi-modal synchronization and coordination.
Proposal 3: QoS Flows with different Multi-modal Service ID cannot be mapped to the same DRB. 
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