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1.Introduction
[bookmark: OLE_LINK11][bookmark: OLE_LINK5][bookmark: OLE_LINK4]This document presents a discussion on XR service deployment collaboration in SA4. There are many transformational aspects of XR service compared with traditional 2D media services, like content format, media capability and interactive mode.etc. Based on this we assume that the development of XR service goes through the following phases
The first phase is to unify the interface network and terminal capabilities； 
The second phase is to unify the interface between network and services to solve the problem of services deployment；
 The third phase realizes the unification of network processing resources.
[bookmark: OLE_LINK13][bookmark: OLE_LINK9]Therefore, according to the current study of SA4, it is time to carry out the second and third phase study for XR service deployment. In order to provide high-quality user experience, on the one hand, it is necessary to form XR service collaboration mode in terms of unified requirement for resources, content and capabilities, and on the other hand, 5G network capabilities like network computation capability and deterministic network capabilities can support service development. From the perspective of XR collaborative deployment, it may be useful to trigger a Study Item on XR collaboration extension between network operaters and XR service in Rel-18.
2.Related work in 3GPP
TR26.928 gives the architecture in Figure 4.3.2-1. It represents potential 5G-XR functions within the 5G System (5GS) as defined in 3GPP TS 26.501.


Figure 1: 5G-XR functions integrated in 5G System
[bookmark: _Toc36235106][bookmark: _Toc36235179][bookmark: _Toc36235034][bookmark: _Toc36234962][bookmark: _Toc41632851][bookmark: OLE_LINK3]And in TS26.501, Annex A describes a set of collaboration scenarios and deployment options of the 5G Media Streaming architecture. The intention is to illustrate different deployment options.These the scenarios focus on the ownership of the functions.
A.1	Collaboration 1 5GMSd AF and 5GMSd AS are deployed in an external Data Network.
[bookmark: _Toc41632852][bookmark: _Toc36235107][bookmark: _Toc36235180][bookmark: _Toc36234963][bookmark: _Toc36235035]A.2	Collaboration 2 represents a MNO CDN scenario, where the CDN is used for ingest and delivery of the content.
A.3	Collaboration 3 represents 5GMSd AF and 5GMSd AS are deployed in an external Data Network,5GMSd AF interacts with the NEF via N33.
[image: ]
Figure 2: Collaboration 3

[bookmark: _Toc36234965][bookmark: _Toc36235109][bookmark: _Toc41632854][bookmark: _Toc36235037][bookmark: _Toc36235182][bookmark: OLE_LINK6]A.4	Collaboration 4 depicts a content hosting function in the external Data Network, e.g. using a third-party CDN in collaboration with MNO offered assistance and network services. [image: ]
[bookmark: OLE_LINK7]Figure 3: Collaboration 4
[bookmark: _Toc36235110][bookmark: _Toc36235183][bookmark: _Toc36235038][bookmark: _Toc41632855][bookmark: _Toc36234966]A.5	Collaboration 5 depicts the external content hosting function (5GMSd AS) is provisioned from a 5GMSd AF which is located in a trusted Data Network. 
[bookmark: _Toc36235111][bookmark: _Toc36235184][bookmark: _Toc36235039][bookmark: _Toc41632856][bookmark: _Toc36234967]A.6	Collaboration 6 depicts the trusted content hosting function (5GMSd AS) is provisioned from an external 5GMSd AF.
[bookmark: _Toc36235185][bookmark: _Toc36234968][bookmark: _Toc41632857][bookmark: _Toc36235040][bookmark: _Toc36235112]A.7	Collaboration 7 This collaboration scenario represents a MNO CDN scenario (like in Collaboration 2) where the CDN is used for ingest and delivery of the content. Additional 5GMS features are used which require interaction with the PCF.
[bookmark: _Toc41632858][bookmark: _Toc41632859]A.8	Collaboration 8 represents a multi-MNO distribution scenario where an external CDN (5GMSd AS) is used to deliver content through multiple 5GMSd capable PLMNs. 
A.9	Collaboration 9 represents a multi-MNO distribution scenario where an external CDN (5GMSd AS) and 5GMSd AF are deployed in an external Data Network .

TR26.918,TR26.928 and TR26.998 have studied the media aspects of XR services and sorted out the formats and capability requirements based on different XR experiences. In addition, the mapping XR service to 5G network and the device function requirements based on edge/cloud are also studied.
[bookmark: OLE_LINK12]Here are some observations, 
Observation 1
[bookmark: OLE_LINK10]In addition to encode/decode and content hosting, XR has more requirements that traditional 2D media does not need to define, such as spatial localization and mapping, pose tracking, etc. Both content and functionality needs to be enhanced absolutely.
Observation 2
It is generally accepted that these functions require network assistance. The Network can provide uplink or downlink transmission QoS for XR service and potential capabilities in R18.
Observation 3
XR service will put forward more requirements on Cloud/Edge or network AF and AS. Specifically for deployment, XR service has many possibilities for collaboration to achieve a better experience.   

3.Gaps in SA4

With the development of multi-type terminals, cloud-edge collaboration and enabling platforms, there are more requirements for collaboration modes for the deployment of an XR service. These current collaboration scenarios need to be further extended.
Firstly, the granularity of service deployment needs to be studied to extend the collaboration mode of XR services, like infrastructure, functionality, implementation aspects, so as to achieve flexible adaptation of network resources and experience guarantee. And then map services deployment to 5G system and give full play to the existing capabilities advantages of MNO and OTT, so that end-to-end XR services can be efficiently operated.
1. Collaboration modes can be discussed and studied from the following three aspects
1) Infrastructure supply 
MNO can provide infrastructure for XR services and operate traffic such as IDC or CDN. For details, see TS 26.501 collaboration scenarios.
2) AF/AS enhancement 
AF and AS function enhancement: AF and AS may provide lightweight computing capability to realize the reasonable distribution and processing of various media in the network.
3) Platform collaboration 
Network-assisted services deployment may realize MNO and OTT service platform coexist. Shared deployment of functions will help to meet the requirements of higher openness, reliability, scalability, compatibility and security of XR services.
2. Requirements and impact of collaboration mode on the network need to be studied.
1) Media session management enhancements: modes identification and cloud/edge authentication
2) More requirements for XR QoE and related QoS or other network capability.


[bookmark: OLE_LINK16]AS an example, we can assume a collaboration scenario for OTT 12K FOV VR video streaming services as below 
Figure 4: Collaboration Feature Framework
[bookmark: OLE_LINK18]In end-to-end deployment, content production, FOV VR tile codec, stitching and rendering, cache and distribution in network can be deployed separately.
· [bookmark: OLE_LINK19]AS needs to enhance some media processing capability or call some media processing like video stitching or FOV codec. AS in different DN should collaborate for processing and distribution. And accordingly, AF needs to strengthen media session for resource allocation and scenario identification.
· N33 and N5 can address some new requirements on 5G network capabilities like computation capability and QoE/ QoS configurations. 
· Specify the ownership of the functions  

4.Related industry movements
[bookmark: OLE_LINK20][bookmark: OLE_LINK8]China Mobile has worked with third party content providers, AR application providers and provided OTT AR remote assistance service in 5G and Edge Networks in the field of industrial manufacturing. Application platforms are deployed in the Edge, including content editing, spatial tracking and positioning, to achieve secure and efficient data transmission. 
[image: ]
Figure 5:Edge-based XR deployment
 It can be used in product design, equipment maintenance guidance, employee operation training, product marketing, after-sales service, industrial equipment inspection, storage and distribution navigation, 3D product display and other scenarios.

5.Conclusion
This contribution presented a brief discussion on XR service collaboration in SA4, with an objective to trigger further relevant discussions on starting a Study Item for Rel-18. And we propose that this SID meets the following requirements,
[bookmark: OLE_LINK21]1. Realize close collaboration between different providers of XR service under 3GPP 5G system to carry out efficient deployment.
2. Make full use of network capabilities and resources in R18 to provide better service experience.
[bookmark: _GoBack]For the details of this SID, please refer to S4-220675.
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