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Abstract: This contribution proposes a solution on multi-modality support for single UE (Key issue #1)
1.
Introduction
In order to enhance user experience for XR service, multi-modality communication should be supported. In this paper solution for single UE is proposed so that the problems of key issue #1 are solved;

-
Whether and how to enable, for a single UE, policy enhancements for delivering related tactile and multi-modal data (e.g. audio, video and haptic data related to a specific time) for an application to the user at a similar time (e.g. QoS policy coordination).

-
Potential enhancements to policy control to support coordination handling at the application.

-
Whether and how interaction between AF and 5GS is performed for application synchronization and QoS policy coordination between multiple QoS flows of a single UE.
2.
Proposal
It is proposed to capture the following changes into TR 23.700-60.
*******Start of 1st change*******
6.0
Mapping of Solutions to Key Issues

Editor's note:
This clause describes the mapping between solutions and key issues.

Table 6.0-1: Mapping of Solutions to Key Issues
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*******Start of 2nd change(new text)*******
6.XX
Solution #XX: multi-modality support for single UE
6.XX.1
Key Issue mapping
Editor's note:
This clause lists the key issue(s) addressed by this solution.

This solution addresses Key Issue #1.

6.XX.2
Description

Editor's note:
This clause will describe the solution principles and architecture assumptions for corresponding key issue(s). (Sub)clause(s) may be added to capture details.

Considering XR devices are connected to a single UE for an XR application, for multi-modality communication the 5G system should support sufficiently small difference of delay among multiple service flows for XR devices on transmission from UPF to UE so that the media level in UE can works well to a user for multi-modality communication.

So if the service flows are delivered to the UE at a similar time (i.e. delay difference between the XR service flows is less than a threshold), user may enjoy multi-modality communication via the UE’s media level operation.
6.XX.3
Procedures

Editor's note:
This clause describes high-level procedures and information flows for the solution.
6.XX.3.1
General

When SM NAS procedures are performed the existing 5QI-based QoS policies are applied. In order to support multi-modality communication, additionally NG-RAN and UPF should schedule the packet delivery from XR service flows (i.e. identified by dedicated QFIs) as the system fulfills the requirement of delay difference of the dedicated QFIs.
6.XX.3.2
PDU session establish procedure for multi-modality communication
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Figure 6.xx.3.2-1: PDU session establish procedure for multi-modality communication
The following additions apply compared to clause 4.3.2.2 of TS 23.502 [3]:

1. XR devices connected to a UE registers AF/AS. As a pre-configuration, AF/AS obtains a paired service flows info between XR devices or assign an AF specific service flow group ID for XR devices, which implies that the XR devices are associated between service flows for XR devices of the XR application. Such paired info is assigned during transaction between XR devices and AF/AS.
2. For the paired service flows(or AF specific service flow group ID) multi-modality QoS policy information is stored or provisioned in PCF(or UDR) per UE. 
Editor's note:
Details of provisioning multi-modality information to PCF(or UDR) are FFS.

3. When UE request PDU session establishment, it includes XR/media dedicated DNN and S-NSSAI, which may be standardized or determined by the operator. It may include XR Application ID and the paired service flows(or AF specific service flow group ID).
4-5. AMF select an appropriate SMF based on requested XR/media-dedicated DNN and S-NSSAI. SMF receives PDU session establishment. 
6. If dynamic PCC is applied PCC rules including multi-modality QoS policy information for the paired service flows(or AF specific service flow group ID) are provisioned to SMF. Otherwise, the SMF may apply local policy for multi-modality QoS policy information, which can be delivered from UE. multi-modality QoS policy information contain a required threshold of delay difference between the paired service flows(or AF specific service flow group ID).
Editor's note:
Details of multi-modality QoS policy information are FFS.

7.
The SMF may send an N4 Session Establishment/Modification Request to the UPF and provides Packet detection, enforcement and reporting rules considering multi-modality QoS policy information for the paired service flows(or AF specific service flow group ID) to be installed on the UPF for this PDU Session. Besides the SMF includes indication that dedicated queue is required for a QFI dedicated to each XR service flow.

Editor's note:
Details of N4 rules are FFS.

8.  SMF provides NG-RAN with N2 SM information for multi-modality QoS profiles containing a required threshold of delay difference between the paired service flows(or AF specific service flow group ID), where the SMF includes indication that dedicated queue is required for a QFI dedicated to each XR service flow.
10a/b. NG-RAN and UPF allocate a dedicated queue for a QFI dedicated to each XR service flow, and should schedule the packet delivery from their queues not to exceed the delay difference between the paired QFIs.
6.XX.4
Impacts on services, entities and interfaces
Editor's note:
This clause captures impacts on existing 3GPP nodes and functional elements.

The followings are additionally required:

PCF:

-
store and provide PCC rule including multi-modality QoS policy between XR service flows to SMF
SMF:

-
provide multi-modality QoS information between XR service flows to UPF and NG-RAN node.

UPF:

-
detection of XR service flows is performed by multi-modality QoS information per N4 rules.
-
enforcement of XR service flows (dedicated to QFI) is performed by multi-modality QoS information per N4 rules.
NG-RAN:

-
enforcement of XR service flows (dedicated to QFI) is performed by multi-modality QoS profiles. 
Editor's note:
other additional impacts are FFS.
*******End of changes*******[image: image2.png]
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