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1. Introduction
[bookmark: _Toc352077766]This contribution provides a new solution to Key Issue #1 and Key Issue #2 documented in the FS_XRM TR 23.700-60.
2. Proposal
[bookmark: _Toc510607499][bookmark: _Toc518306733]This paper proposes the following updates to TR 23.700-60 clause 6 (all new text), to introduce a new solution to Key Issue #1 and Key Issue #2

* Start of changes  ALL NEW  * 
[bookmark: _Toc49966755][bookmark: _Toc50390314][bookmark: _Toc50450156][bookmark: _Toc50450368][bookmark: _Toc50451590][bookmark: _Toc50451802][bookmark: _Toc50464482][bookmark: _Toc54378876][bookmark: _Toc54776470][bookmark: _Toc57373211][bookmark: _Toc73524093][bookmark: _Toc75324078]

[bookmark: _Toc97526930][bookmark: _Toc101526314][bookmark: _Toc104883168]6.X	Solution #X: Policy control and exposure for multi-modality services
[bookmark: _Toc104883043]6.X.1	Key Issue mapping
This solution addresses KI#1 and KI#2 and enables policy control and network capability exposure for multi-modality services in both scenarios for a single UE and among multiple UEs.
[bookmark: _Toc104883044]6.X.2	Description
According to the key issue description, there are two aspects to be addressed: (i) application synchronization and, (ii) QoS policy coordination.
Application synchronization refers to media synchronization. This is to ensure that related tactile and multi-modal data (e.g. audio, video and haptic data related to a specific time) is delivered by the application to the user at a similar time. There are requirements about the synchronization threshold between two or more modalities (for example audio-tactile, or visual-tactile) specified in 3GPP TS 22.261[x] and 3GPP TS 22.847 [x+1].
However, it is a misconception to think that media synchronization can be achieved by ensuring that all modalities are transmitted at the same time and/or have the same maximum end-to-end latency. Media synchronization requires that data from two or more modalities is synchronized to a common timeline when presented to the end user or received at the client application.

This solution proposes to achieve media synchronization by using application-level mechanisms, as described in solution #40 that proposes to reuse the mechanisms used by IMS for media synchronization (refer to 3GPP TS 26.114, chapter 7.5.3, that mandates to use RTCP Sender Reports for media synchronization according to RFC 3550). The requirement is to have a common wall-clock time for all data flows that need to be in sync. In the case of multiple UEs, there are 3GPP mechanism to achieve a common clock, e.g. using the timing information provided by gNodeB in SIB9 (see 3GPP TS 38.331 [x+2]V17.1.0).

QoS policy coordination of multi-modality flows for a single UE (KI #1) or multiple UEs (KI #2) is best achieved by the application client and server that handles all required data flows / streams.
· Each of the data streams that comprise a multi-modal application, in general, requires a different set of QoS parameters 
· Each data stream may follow a separate transmission path, i.e. use a different PDU session, on a different DNN or network slice
· Some data streams do not require any coordination or media synchronization, for example a temperature sensor may not require to be coordinated with other media, but provide a constant flow of ambient information
· Applications need to be able to control each data stream independently, in terms of enabling, disabling or setting the conditions for the device to deliver the data stream
· XRM applications provide service requirements (including QoS info) when the XRM session is initiated. It may not be possible for the application to provide the Flow Description(s) before the PDU session is establish, if server IP address/port is allocated on demand
On the other hand, some data streams may be fully inter-dependent, in the sense that they are all necessary for the multi-modal application to function correctly. But even in such case, it is up to the application layer to decide what to do in case one of the (single-modal) data stream fails. For example, a video conference call requires both audio and video data streams to be successfully delivered. If the video stream fails, the conference call can continue only with audio (impacting the use experience, but still allowing communication). However, if the audio stream fails the conference call is typically terminated.
This solution proposes that those data streams (or set of data streams) that are closely related and require strong application coordination for correct delivery of a multi-modal application, are transmitted in a single PDU session by a single UE (either via a single device or multiple devices connected to a single UE that can access the 5GS). This enables the application (AF/AS) to handle multiple medias in a single procedure and single AF session. However, those data streams (or set of data streams) that contribute to the immersive experience, but may still be valid stand-alone, may be transmitted over separate PDU sessions from multipe UEs.
An example use case is provided in 3GPP TR 22.847, chapter 5.1 (Immersive multi-modal Virtual Reality (VR) application). The VR system consists of two separate devices (VR glasses and gloves) connected to the 5GS as independent 5G UEs. The VR glass device generates positioning and view information that is closely inter-related, but can function with or without the haptic and sensing data generated by the VR gloves.
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Figure 6.x.2-1. ( Fig 5.1.2-1) from 3GPP TS 22.847: Immersive multi-modal VR application with multiple 5G UEs directly connected to 5G network

[bookmark: _Hlk110577762]For multi-modality flows transmitted by a single UE (KI #1), all required application coordination can be achieved by re-using existing 5GS mechanisms. The functionality provided by the Npcf_PolicyAuthorization service (3GPP TS 29.514) allows the AF/NEF to provide service information to the PCF and request specific QoS, charging, subscribe to events, etc. The service information provided by the AF/NEF consists of media components and media sub-components. Hence, different data streams of the multi-modal application, can be mapped onto different media components.
· Note that this is the current mechanism used by IMS to setup video calls. Extensions to the Npcf_PolicyAuthorization service may be needed to best accommodate XR applications
The procedure for AF session setup with required QoS (clause 4.15.6.6 of TS 23.502), can be reused for untrusted AFs interacting with NEF. However, current Nnef_AFsessionWithQoS service (3GPP TS 29.522 [x+3]) does not allow the AF to provide information for multiple medias
· [bookmark: _Hlk110577357]Option 1. Extend the existing Nnef_AFsessionWithQoS service to allow the AF to provide service information for multi-modal (XRM) applications
· Option 2. Define a new NEF service/API for multi-modal (XRM) applications
Option 1 has less system impacts and so it is the preferred alternative. Note that the current specification for Nnef_AFsessionWithQoS is fully extensible in a backwards compatible way. On the other hand, option 2 (define a new NEF service/API) opens the option for single-modal applications to either keep using the legacy API or the new API (which may lead to inter-operability issues).
For multi-modality flows transmitted by multiple UEs (KI #2), the solution proposes to extend the existing mechanisms for AF session setup with required QoS with an additional attribute that characterize the service data flow. This allows 5GC to apply different QoS policies for data flows that are part of a multi-modal application, compared to the same data flows from a single-modal applications.
· Muti-modality Communication Identifier (MMCI): Indicates that the created Individual Application Session Context resource relates to a tactile or multi-modal communication service. It may also include the name of the multi-modal service provider, a qualifier to further characterize the type of multi-modal service or a specific instance of multi-modal service.
There is no need to hide to the application that there are multiple UEs involved in the multi-modality service. For the example use case of the VR system described above. The application will manage each device (VR glases and gloves) via separate procedures, but allocate the same MMCI.

[bookmark: _Toc104883045]6.X.3	Procedures
The following figure represents a high-level procedure of the solution, based on the procedure described in 3GPP TS 23.502 clause 4.15.6.6.


[image: ]

1. The AF sends a request to reserve resources for an AF session using Nnef_AFsessionWithQoS_Create request message. The request includes two new attributes where the AF provides service information for multi-modal (XRM) applications
· Multi-modal Service Requirements (MultiModalServiceReq): Flow description(s) or External Application Identifier, QoS Reference, etc for each media that comprise the multi-modal service
· [bookmark: _Hlk110577876][bookmark: _Hlk110578729]Muti-modality Communication Identifier (MMCI).
[bookmark: _Hlk110578971]2-3. The NEF authorizes the AF request, maps the different data streams of the multi-modal application provided by the AF onto different media components and subcomponents, and interacts with the PCF by triggering a Npcf_PolicyAuthorization_Create request. The request to the PCF includes the MMCI (Muti-modality Communication Identifier).
4-5. The PCF determines whether the request is authorized, derives the required QoS parameters based on the information provided by the NEF and issues a Npcf_SMPolicyControl_UpdateNotify request to the SMF with updated policy information, for the affected PDU session.
7-8 When another device (UE2) initiates the communication, the AF request the neede resources (as in step 1), including the same MMCI as for the first device (UE1).

[bookmark: _Toc104883046]6.X.4	Impacts on services, entities and interfaces
NEF
· Extend the existing Nnef_AFsessionWithQoS service to allow the AF to provide service information for multi-modal (XRM) applications and include a the new attribute Muti-modality Communication Identifier (MMCI).
· Map data streams of the multi-modal application provided by the AF onto different media components and subcomponents.
PCF 
· Support the new attribute MMCI (Muti-modality Communication Identifier) to authorize the request received from NEF and derive the required QoS parameters.
AF
· Provide service information for multi-modal (XRM) applications to the NEF and include a the new attribute Muti-modality Communication Identifier (MMCI).


* End of change * 
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