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1 [bookmark: _Toc504713888]Summary
The following table summarize the expectation for MBS SWG after the SA4#118e

	8
	Multicast-Broadcast-Streaming (MBS) SWG
	Expectation after SA4#118e

	8.1
	Opening of the session
	

	8.2
	Registration of documents
	

	8.3
	Reports/Liaisons from other groups/meetings
	We need to deal with quite many LSs from different groups, possibly every requiring work to support RAN2 and RAN3 on QoE issues, EVEX, MBS, EDGE, NPN4AVProd with SA2, SA6 and CT Groups. Some of those are expected to be postponed.

	8.4
	Issues for immediate consideration
	

	8.5
	CRs to features in Release 17 and earlier
	We expect to have to deal with CRs for the following completed work items:
· 5MBUSA in TS 26.501 and TS 26.502
· 5GMS in TS 26.501
We also expect some legacy work on ROM services based on IANA registrations.

	8.6
	EVEX (5GMS AF Event Exposure)
	We expect additional modifications of Rel-18 SA2 and/or CT3 specifications to fully align with the complete set of functionality defined by the (Rel-17) EVEX work item. This will likely involve dealing with exchange of many LSs and/or joint meetings with these WGs.  In addition, there are additional service procedures and associated APIs identified in EVEX that could not be completed due to lack of related Rel-17 stage 2 specification support in SA2.

	8.7
	5MBP3 (5G Multicast-Broadcast Protocols)
	We expect to have draft CRs for 
· 5MBS User Services and Protocols
· 5GMS via eMBMS
However, lots of open issues will only be solved during SA4#119e.

	8.8
	5GMS_EDGE_3 (Edge Extensions to 5GMS Stage 3)
	Informally agree the Edge CR with the expectation to formally agree it at #119-e, as there is no SA plenary until June. 

	8.9
	FS_NPN4AVProd (Feasibility Study on Media Production over 5G NPN)
	The work is progressing, also in collaboration with 5G-MAG. However, we have an outstanding LS to SA2 and the response needs to be disposed.

	8.10
	FS_5G_MSE (Feasibility Study on 5G Media Service Enablers)
	The work will progress slowly due to the priority on Rel-17 work items. However, we believe we should have some dedicated efforts after SA4#119e in order to collect and structure the work. The peak will be between SA4#119e and SA4#120e to get to 60% completion at SA4#120e.

	8.11
	FS_SmarTAR (Feasibility Study on Smartly Tethering AR Glasses)
	The work will progress slowly due to the priority on Rel-17 work items. However, we expect to get peak work done until SA4#121e in November.

	8.12
	New Work / New Work Items and Study Items
	We expect new work items being proposed that require discussion during SA4#118e, but we propose to follow the recommendations in clause 4.

	8.13
	Others including TEI
	



2 In the pipeline
We have in the pipeline several work topics that are not part of the SA4#118e and SA4#119e schedule, but are expected to impact Rel-18 planning in the MBS SWG, namely:
· 5G MBS topics in TR 26.802, see clause 3. We highlight the completed objectives in green and potentially Rel-18 objectives in yellow.
· Conclusions from the 5GMS_EXT study in TR 26.804 – for more details see clause 4. We highlight the completed objectives in green and potentially Rel-18 objectives in yellow.
· Conclusions from STAR study on TS 26.998 and the proposed work item on 5G AREA – for more details see clause 5. We highlight the ongoing conclusions in MBS in green and potentially Rel-18 objectives relevant for MBS in yellow.
· Potential Conclusions from the NPN Study
· Potential Conclusions from the SmarTAR study
· Other new topics, possibly also based on input from other 3GPP Groups
3 Recommendations and conclusions from TR 26.802
[bookmark: _Toc73026801][bookmark: _Toc73627515]3.1	Conclusions
Based on the conclusions for the key issues studied in the present document (as summarized in clause 8.1 above), the following consolidated conclusions are reached as an agreed baseline for potential standardization:
1.	Define 5G Media Streaming services delivered via 5MBS, including hybrid services.
2.	Define 5G Media Streaming services delivered via eMBMS, including hybrid services.
3.	Define service aspects in the MBSF, such as the User Service announcement. This includes the definition of a data model for 5MBS services including a session model and its mapping to 5MBS transport.
4.	Define the Delivery Methods in the MBSTF to realise 5MBS User Services in the MBSF using available 5MBS capabilities, including support for Group Communication delivery.
5.	Define 5MBS associated delivery procedures, including file repair and delivery reporting.
6.	Define the realization of Nmb2 (between MBSF and MBSTF), which configures and controls the Delivery Methods (such as object delivery).
7.	Define reference point Nmb6 for provisioning the MBSF (based on xMB-C) and Nmb4 for ingesting content into the MBSTF (based on xMB-U).
NOTE:	It is assumed that the existing MB2 interface will be supported in Release 17 “as is”.
8.	Define the functionalities and APIs of the 5MBS Client.
9. 	Define procedures for discovering and establishing a Multicast ABR session, for dynamically (de)selecting multicast transport sessions, for recovering from multicast packet loss and for reporting usage statistics and Quality of Experience metrics for optimal service management.
10.	Any new specification will take into consideration the need to maximize the reuse of components already specified in MBMS.
Note that the specific conclusions for each key issue as documented in Table 8.1-1 are expected to be taken into account in the detailed definition of new functionalities.
[bookmark: _Toc73026802][bookmark: _Toc73627516]3.2	Recommended normative work
To document the potential standardization areas identified in clause 8.2 above, it is expected that several new specifications are produced and several existing specifications are extended.
In particular, the following normative specification work is recommended for immediate action:
1.	A new architecture specification (as an example, TS 26.502) to define a 5MBS User Service architecture, including the following reference points/interfaces and entities:
a.	New entities MBSF, MBSTF, 5MBS Client, and 5MBS AS.
b.	The northbound reference points Nmb6 and Nmb4.
c.	The reference point Nmb2 between the MBSF and the MBSTF.
d.	The interfaces between the 5MBS Client and 5MBS network functions: MBS-4-UC, MBS-4-MC and MBS‑5.
e.	the 5MBS Client reference points MBS-6 and MBS-7.
Editor’s Note: there is a dependency on SA2’s work on Rel-17 TS 23.247, which should be functionally frozen in June 2021.
This specification also includes:
f.	Relevant call flows and procedures to support 5GMS over 5MBS.
g.	Relevant call flows and procedures to support 5GMS hybrid services.
h.	Relevant call flows and procedures for 5GMS independent usage of 5MBS.
2.	In combination with the new 5MBS User Service Architecture specification (e.g. TS 26.502) above, extend TS 26.501 by providing a general description and architecture of:
a.	5GMS via 5MBS.
b.	5GMS hybrid services.
c.	5GMS via eMBMS.
d.	Multicast ABR with 5GMS and 5MBS.
The following normative work is expected subsequently:
3.	A new specification (as an example TS 26.513) to define the 5MBS User Service transport/application protocols and Delivery Methods for the interfaces defined in the 5MBS User Service Architecture specification (e.g. TS 26.502) above. This specification will take into consideration the need to maximize the reuse of components of already specified MBMS.
4.	Extend TS 26.347 to provide Client APIs for 5MBS User Services, as defined in the 5MBS User Service Architecture specification (e.g. TS 26.502) above.
5.	Extend relevant clauses in TS 26.512 [28] to realise the procedures defined in the 5MBS User Service Architecture specification (e.g. TS 26.502) above for 5GMS via 5MBS, 5GMS hybrid services, 5GMS via eMBMS, and Multicast ABR with 5GMS and 5MBS, as needed.
6.	Extend relevant clauses in TS 26.346 [16] to define protocols and codecs for 5GMS via 5MBS, 5GMS hybrid services, 5GMS via eMBMS, and Multicast ABR with 5GMS and 5MBS, as needed.
4 Recommendations from TR 26.804
5G Media Streaming provides significant opportunities to integrate operator and third-party media streaming services into 5G Systems. The report provides at set of considered extensions to 5G Media Streaming as defined in TS 26.501, as well as the format and protocol specifications in TS 26.511 and TS 26.512, respectively. Advances in 5G System technologies, external enhancement and developments in other SDOs such as IETF, DASH-IF or MPEG, as well as initial experiences from deployments have led to a set of conclusions in clause 6.

Based on the details in the report, the following next steps are proposed:
1.	Initiate stage 2 and stage 3 work on Network Event usage based on the conclusions in clause 6.8. Note that this is already addressed in TS 26.531 [94] and TS 26.532 [95], respectively.
2.	Provide relevant extensions to the 5G Media Streaming architecture based on the conclusions in clause 6. Candidates for these extensions are:
a)	Content preparation deployment scenarios and associated call flows in Stage 2 according to clause 6.2
b)	Inclusion of collaboration scenarios and associated call flows in Stage 2 for uplink media streaming according to clause 6.5
c)	Inclusion and extensions of procedures and call flows for end-to-end low latency live streaming based on the conclusions in clause 6.11.
[bookmark: OLE_LINK3]3.	Provide relevant extensions to 5G Media Streaming protocols and formats based on the conclusions in clause 6. Candidates for these extensions are:
a)	Stage-3 follow-up work from 5G Media Streaming architecture extensions referred to above based on conclusions in clauses 6.2, 6.5, or 6.11.
b)	Extensions to 5GMS protocols to support traffic identification based on the conclusions in clause 6.3
c)	Addition of HTTP/3 to the 5GMS protocols as an optional alternative based on the conclusions in clause 6.4.
d)	Addition of necessary parameter extensions to the M1, M5, and M6 reference points to provide access to Background Data Transfer based on the conclusions in clause 6.6.
e)	Specification of the usage of OAuth 2.0 (according to the SA3 guidelines) for 5GMS protocols based on the conclusions in clause 6.9.
4.	Continue the study of additional extensions to 5G Media Streaming. Potential candidate topics based on this Technical Report are:
a)	Content-aware streaming based on the initial considerations in clause 5.7.
b)	Study even lower-latency streaming technologies based on the use cases and considerations of the DASH-IF WebRTC streaming report [94].
c)	Distribution of encrypted and high-value content based on the considerations in clause 5.10.
d)	Network slicing extensions for 5G media streaming based on the conclusions in clause 6.12.
5 Recommendations from TR 26.998
[bookmark: _Toc67919066][bookmark: _Toc96460125]5.1	Conclusions from clause 9
Based on core use cases, different scenarios are mapped to the 5G System architecture, namely (i) Immersive media downlink streaming (ii) Interactive immersive services (iii) 5G cognitive/spatial computing immersive services as well (iv) AR conversational services. Potential normative work is identified and summarized in clause 8.
Based on the details in the report, the following next steps are proposed.
In the short-term:
-	Document the relevant 5G generic architecture for real-time media delivery based on the 5GMS architecture as addressed in clause 8.2.
-	Establish the concept of 5G media service enablers as introduced in clause 8.3 and make use of the concept to define relevant AR media service enablers. 
-	Define a 5G real-time communication media service enabler to support different low-latency streaming and conversational AR related services based on the considerations in clause 8.4.
-	Define media capabilities for AR glasses in a service-independent manner based on the considerations in clause 8.5. The outcomes may affect the other items, especially the 5G real-time communication media service enabler and the IMS-based conversational services.
-	Based on the work on above, define a split rendering media service enabler to support EDGAR devices, as addressed in clause 8.6.
-	Study options for smartly tethering AR glasses based on the discussion in clause 8.7.
-	Develop the extension of IMS-based AR conversational services and shared AR experiences, including an extended MTSI terminal architecture, as addressed in clause 8.8.
-	Complement this TR with the relevant audio aspects in a follow-up study based on the considerations in clause 8.9.
In the mid-term:
-	Add issues around semantical perception and spatial mapping to an AI/ML study, taking into account the findings in clause 4.2.3 and 4.2.5 as well as TR 22.874.
All work topics will benefit to be carried out in close coordination with other groups in 3GPP on 5G System and radio related matters, edge computing and rendering as well in communication with experts in MPEG on the MPEG-I project as well as with Khronos on their work on OpenXR, glTF and Vulkan/OpenGL. A follow-up workshop based on the information in clause 4.6.9 may be conducted in order to explore additional synergies and complementary work in different organizations in the XR/AR domain.

5.2 [bookmark: _Toc96460117]8.2	5G Generic Architectures for Real-Time Media Delivery
Based on the initial conclusions in TR 26.928 [2], clause 7, and the evaluation of architectures in clause 4 and 6 of this report, it is clear that for the integration of AR services and experiences into 5G Networks, the approach taken in 5GMS to separate the data plane and the control plane, and enable access of third-party services getting access to 5G System functionalities, is a major benefit. The basic concept is the extension of 5GMS principles. to any type of service including real-time communication and split-rendering. While the work is motivated by XR and AR experiences discussed in this TR, it is neither specific nor limited to those experiences. In principle, the basic control plane similar/identical to 5GMS, and the media plane is generic, permitting different types of operator and third-party services supported by the 5G System. The following aspects are identified: 
-	5GMS-like network architectures to support any type of media services including real-time communication, split rendering and spatial computing
-	Operator and third-party services need to be supported
-	Separation of user and control plane functionalities
Based on the above, it is considered to specify 5G generic architectures for real-time media delivery addressing the following stage-2 work objectives:
-	A generic media delivery architecture to define relevant core building blocks, reference point, and interfaces to support modern operator and third-party media services based on the 5GMS architecture
-	Provide all relevant reference points and interfaces to support different collaboration models between 5G System operator and third-party media service provider, including but not limited to an AR media service provider.
-	Call flows and procedures for different service types, for example real-time communication, shared communication, etc., based on the context of clause 6
-	Specify support for AR relevant functionalities such split-rendering or spatial computing on top of a 5G System based on this architecture 
6 Scheduling
Based on the considerations, the following scheduling is expected
· SA4#119e
· Agenda same as SA4#119e
· Agree on a first set of work items with focus on stage-2. Candidates are:
· 5G AREA
· 5GMS Advanced Architecture 
· Topics from TR26.804 conclusions
· Addition of 5MBS according to TR26.802 conclusions
· Any relevant topics identified to support other working groups 
· SA4#120e Agenda
· Maintenance Rel-17
· MSE
· SmarTAR
· Agreed work items from SA4#119-e
· Planning of remaining study items and stage-3 work in MBS

7 Organization
In order to better organize the work, we recommend creating larger work and study items that address several topics, for example 5GMS advanced or 5MBS Extensions. However, in order to identify sufficient backing of the work, for normative work items each added feature shall be supported by at least four 3GPP member companies. 

The work topics are prioritized according to:
· Available conclusions and recommendations from existing studies, see clause 3, 4 and 5.
· Support for other 3GPP working groups
· New topics
· In addition, the member support for each of the topics is relevant

Based on this, not all topics may be addressed in Rel-18, or the scope of topics may have to be down-prioritized.
8 Proposal
Based on this summary, MBS is surely busy in Rel-18. Smart scheduling and selection of topics is needed. 
We propose:
· To down-prioritize the discussion on any new work items during SA4#118e
· To not agree any new work/study items for Rel-18 during SA4#118e
· To use the proposed scheduling in clause 6 as a guidance for agreeing future work in MBS
· To use the proposed organization in clause 7 as a guidance for agreeing future work items in MBS   
- 12/13 -
