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1.
Discussion
This document proposes a solution for the policy coordination of a UE with tethered device connections.
One of the scenarios of a multi-modal communication session is of a UE connected with tethered device(s) where:

-
the application server delivers multi-modal data to the UE via 5GS in DL, 

-
the UE delivers multi-modal data to be processed by tethered device(s) through tethering(wireless/wired) link(s).
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Figure 1-1: Scenarios of multi-modal communication session for UE
 connected with tethered devices:
In order to enhance the user experience for XR services, multi-modality communication for UE connected with tethered device(s) should be supported. For example, different tethering transmission delays between tethered devices should be reflected in multi-modality QoS policy for better user experience. In this solution, the following issues are solved:
-
Whether and how to enable, for a UE connected with tethered device(s), 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 targeted to UE connected with tethered device(s).
2.
Proposal
It is proposed to update the following changes into TR 23.700-60.
*******Start of 1st change*******
6.0
Mapping of Solutions to 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 UE connected with tethered device(s)
6.XX.1
Key Issue mapping
This solution addresses Key Issue #1: Policy control enhancements to support multi-modality flows coordinated transmission for single UE and Key Issue #2: Support the Application Synchronization and QoS Policy Coordination for Multi-modal Traffic among Multiple UEs.
6.XX.2
Description

Many XR service applications needs to consider the multi-modality of multiple service flows (audio data, a visual data and haptic sensory data etc.) delivered across the network. These service flows can terminate into one UE and its related tethered devices. For example, visual data can be process by an XR device (UE), audio data can be processed by a set of wireless earbuds, and a separate glove or watch may process haptic sensory data. Theses tethered device can be connected to a 5G UE, e.g., via hardware integration, local connectivity or tethering. 

The service flows are typically related to their contents, requiring the media data (audio, video) and its related tactile media data (e.g., haptic feedback) to be played out in a synchronized manner. When using an XR service which supports multi-modality through a UE connected with tethered devices, the delays of the service flows felt by user may be different due to the differences in tethering transmission delays between UE and tethered devices. This also means that the network should deliver the service flows while taking into account the tethering transmission delays, in order to achieve identical delays.
This solution describes mainly how an Application Function (AF) can provide QoS policy information about service flows that are delivered to a single or multiple tethered devices belonging to a single UE. In addition to the single UE scenario, the solution also works for the multiple UEs scenario.
When an AF decides to change or modify the QoS policy for a specific tethered service flow of a UE (e.g. when a specific tethered device is added for processing the specific flow (Wireless earbuds attached to UE etc.)), the AF may request the existing AF session with a required QoS update procedure as specified in clause 4.15.6.6a of TS 23.502 [y]. The AF can provide a coordinated policy requirement to 5GS for UE connected with tethered device(s). The QoS policy information provided by the AF can be delivered to the PCF via the NEF. 
During PDU session establishment or modification, PCF(s) can update the PCC rule for each multi-modality service flow based on AF requirement(s), and then store the policy data within UDR by updating the group policy information.
PCF sends the updated PCC rules to the SMF and SMF provides the QoS policy information to UPF and RAN for scheduling the XR service flows, as part of Session Management procedures.

6.XX.3
Procedures

An overall procedure for AF requested correlated traffic flows is illustrated in Figure 6.xx.3.1-1.

The AF performs this procedure separately for every traffic flow that belongs to the UE. 
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Figure 6.xx.3.1-1: Procedure for policy coordination for multi-modality considering tethering transmission delay(s) between UE and tethered device(s)
The following additions apply compared to clause 4.3.3.2 of TS 23.502 [3]:
0. In order to supporting QoS handling for multi-modality service flows with a UE connected with tethered device(s), tethering transmission delay(s) should be additionally considered for supporting multi-modality. The UE monitors tethering transmission delay(s) between the UE and the tethered device(s) and sends the monitored tethering transmission delay(s) to the AF. How to monitor the tethering transmission delays and how to deliver to the AF are out of SA2’s work scope.
1. The AF sends a request to reserve resources for an AF session using Nnef_AFsessionWithQoS_Create request. The AF includes update of the QoS policy information including the tethered device transmission delay(s) in the request message.
2-4. The NEF authorizes the AF request and determines to directly contact the PCF depending on the parameters provided by the AF. These signalling steps are the same as for TS 23.502 clause 4.15.6.6 for setting up an AF session with required QoS procedure. The PCF receives the AF provided attributes in step 4 (from NEF)
5-6. PCF sends the response message of the AF request to AF through the NEF using Npcf_PolicyAuthorization_Create and Nnef_AFsessionWithQoS_Create response. 
7. 
PCF updates PCC rules including multi-modality QoS policy information for the tethered service flows based on AF request. Multi-modality QoS policy information contain a required threshold of delay difference between the UE and tethered device service flows (or tethering transmission delay per tethered service flow).
8.  PCF triggers the SM policy association modification and sends the new PCC rule to SMF
6.XX.4
Impacts on services, entities and interfaces
The following are additionally required:

AF:

-
providing multi-modality QoS policy information including the tethering transmission delay(s) to 5GC
PCF:

-
providing updated PCC rules including multi-modality QoS policy information including the tethering transmission delay to SMF
SMF:

-
enforce multi-modality QoS reflecting the tethering transmission delays to UPF and NG-RAN node.
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