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1. Introduction
Clause 5.12 of TR 26.804 describes study aspects related to network slicing extensions for 5G media streaming. The clause description lacks a sub-clause on use cases. This document proposes addition of a sub-clause on use cases, and requests adoption of use cases from a SA1 TR 22.847 that specifies a study on supporting tactile and multi-modal communication services. Couple of use cases are identified to be strong candidates for realization using network slicing. The proposal requests adoption of these use cases into TR 26.804.

2. Use-Cases
[bookmark: _GoBack]TR 22.847 is an 3GPP SA1 TR that provides stage 1 use cases and potential 5G requirements on supporting tactile and multi-modal communication services. Specifically, aspects such as study of new scenarios, use cases and potential requirements for immersive real time experience involving tactile and multi-modal interactions (including network assistance for coordination, charging and security aspects, KPIs), and gap analysis is included in the scope of this TR. 
As part of this TR, included are a bunch of use cases for tactile and multi-modal communication. Among these use cases are couple of use cases related to media that are a strong candidate for realization using network slicing.
· Use case 5.1 of TR 22.847: Immersive multi-modal Virtual Reality (VR) application:
Clause 5.1.1 of TR 22.847 specifies the following description: “Immersive multi-modal VR application describes the case of a human interacting with virtual entities in a remote environment such that the perception of interaction with a real physical world is achieved. Users are supposed to perceive multiple senses (vision, sound, touch) for full immersion in the virtual environment.  The degree of immersion achieved indicates how real the created virtual environment is. Even a tiny error in the preparation of the remote environment might be noticed, as humans are quite sensitive when using immersive multi-modal VR applications. Therefore, a high-field virtual environment (high-resolution images and 3-D stereo audio) is essential to achieve an ultimately immersive experience.”
Further, the use case in TR 22.847 describes that the devices for such multi-modal VR application may include multiple types of devices such as VR glass type device, gloves, and other potential devices that support haptic and/or kinaesthetic modal. These devices are 5G UEs connected to the immersive multi-modal VR application server via the 5G network without any UE relays. 
Use case description in 5.1 of TR 22.847 further provides the pre-conditions, service flows, post-conditions, existing features partly or fully covering the use case functionality, and potential new requirements needed to support the use case including synchronization thresholds for audio-tactile and visual-tactile modalities.
An excerpt from clause 5.1.6 for this use case specifying two requirements:
“[PR 5.1.6-3] The 5G network shall support a mechanism to allow an authorized 3rd party to provide QoS policy for multiple flows (e.g., haptic, audio and video) of multiple UEs associated with a multi-modal application. The policy may contain e.g. coordination information.
[PR 5.1.6-4] The 5G system shall support a mechanism to apply 3rd party provided policy for flows associated with an application. The policy may contain e.g. coordination information.
NOTE:	The policy can be used by a 3rd party application for coordination of the transmission of multiple UEs’ flows (e.g., haptic, audio and video) of a multi-modal communication session.”
One clear way to realize the service and service requirements for the above use case is using network slicing where flows of different modalities are streamed in different network slices, thus allowing for differentiated QoS for the constituent modality streams as specified in the requirements for the use case. This realization is similar to the realization for the use case for which a candidate solution is included in clause 5.12.6 of TR 26.804

· Use case 5.3 of TR 22.847: Immersive VR games
Clause 5.3.1 of TR 22.847 specifies the following description for the use case: “This use case is about supporting immersive VR games with tactile and multi-modal communication services. VR games have provided a better experience comparing to traditional games. As customers ask for more immersive game experience, haptic information has been taken into account including force and DOF. Traditional VR games provide video and audio information for players to create the real game scenarios. For better immersive VR games, haptic feedback is introduced and which provides the reality of touching things in games as well as the interaction of team players.
..
The uplink dataflow in this loop is motion or haptic information, while the downlink in this loop is the video data. The QoS requirements for these two types of data flows are different, which includes latency requirements. But for the service level, it requires the joint latency consist both uplink and downlink.”

Further, clause 5.3 of TR 22.847 specifies the pre-conditions, service flows, post conditions, existing features partly or fully covering the use case functionality, and potential new requirements needed to support the use case. An excerpt from clause 5.3.6 (potential requirements) is as follows:
“[PR 5.3.6-2] The 5G system shall support a mechanism to allow an authorized 3rd party to provide QoS policy for coordination between flows of multiple UEs associated with an application. The policy may contain e.g. the set of UEs and data flows, the expected 5GS QoS handling(s) and associated triggering events, expected coordination assistance provided by 5G system between those multiple flows for different traffic types (e.g., haptic, audio and video).”
Similar to the use case described before, one way to realize this specific use case is using network slicing where different flows requiring different QoS requirements are delivered in different network slices. 

3. Proposal
We propose that the following change be adopted into TR 26.804. 
=====  CHANGE  =====

[bookmark: _Toc73951306][bookmark: _Toc88198230]5.12.X	Use-cases
	Description

	TR 22.847 provides stage 1 use cases and potential 5G requirements on supporting tactile and multi-modal communication services. Specifically, aspects such as study of new scenarios, use cases and potential requirements for immersive real time experience involving tactile and multi-modal interactions (including network assistance for coordination, charging and security aspects, KPIs), and gap analysis is included in the scope. 
As part of this TR, included are couple of use cases related to media that are a strong candidate for realization using network slicing:
· Use case: Immersive multi-modal Virtual Reality application
Clause 5.1.1 of TR 22.847 specifies the following description: “Immersive multi-modal VR application describes the case of a human interacting with virtual entities in a remote environment such that the perception of interaction with a real physical world is achieved. Users are supposed to perceive multiple senses (vision, sound, touch) for full immersion in the virtual environment.  The degree of immersion achieved indicates how real the created virtual environment is. Even a tiny error in the preparation of the remote environment might be noticed, as humans are quite sensitive when using immersive multi-modal VR applications. Therefore, a high-field virtual environment (high-resolution images and 3-D stereo audio) is essential to achieve an ultimately immersive experience.”
Further, the use case in TR 22.847 describes that the devices for such multi-modal VR application may include multiple types of devices such as VR glass type device, gloves, and other potential devices that support haptic and/or kinaesthetic modal. These devices are 5G UEs connected to the immersive multi-modal VR application server via the 5G network without any UE relays. 

· Use case: Immersive VR games
Clause 5.3.1 of TR 22.847 specifies the following description for the use case: “This use case is about supporting immersive VR games with tactile and multi-modal communication services. VR games have provided a better experience comparing to traditional games. As customers ask for more immersive game experience, haptic information has been taken into account including force and DOF. Traditional VR games provide video and audio information for players to create the real game scenarios. For better immersive VR games, haptic feedback is introduced and which provides the reality of touching things in games as well as the interaction of team players.
..
The uplink dataflow in this loop is motion or haptic information, while the downlink in this loop is the video data. The QoS requirements for these two types of data flows are different, which includes latency requirements. But for the service level, it requires the joint latency consist both uplink and downlink.”


	Categorization

	Type: VR
Delivery: 5GMS uplink streaming, 5GMS downlink streaming, live media streaming
Device: VR glass type, Gloves, other haptic and sensing devices

	Preconditions

	Refer to clause 5.1.2 and 5.3.2 of TR 22.847

	Service Flows

	Refer to clause 5.1.3 and 5.3.3 of TR 22.847

	Post-conditions

	Refer to clause 5.1.4 and 5.3.4 of TR 22.847

	Requirements in terms of Capabilities and QoS/QoE Considerations

	Refer to clause 5.1.6 and 5.3.6 of TR 22.847. Additional requirements are also specified in clause 6.43.2 of TS 22.261.

	Potential Standardization Status and Needs

	



===== END CHANGES  =====
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