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5.X	Network Slicing Extensions for 5G Media Streaming
[bookmark: _Toc73951301]5.X.1	Description
[bookmark: _Toc73951238]5.X.1.1	Overview
Network slicing standardization has progressed in 3GPP in sub working groups of both the SA and RAN groups. In particular, network slicing standardization that is relevant to our work in 3GPP SA4 has been specified in the SA2, SA5, SA6, and CT3 sub working groups.
3GPP SA2 specified network slicing related standardization in the following technical specifications:
-	TS 23.501 [?]: In this TS, SA2 specified network slicing concepts such as identification and selection of network slice (S-NSSAI and NSSAI), standardized SST values, network slicing subscription aspects, UE NSSAI configuration and NSSAI storage aspects, network slicing support for roaming, interworking with EPS, network slice-specific authentication and authorization, network slice admission control etc.
-	TS 23.502 [?]: In this TS, SA2 specified procedures related to network slicing such as network slice-specific authentication and authorization procedure, network slice admission control function procedures, network slice admission control support for roaming, network slice admission control function (NSACF) services etc.
While 3GPP SA2 has specified architectural concepts about using network slices, 3GPP SA5 has specified the architecture, provisioning, and management (creation, modification, and termination) of network slices in addition to defining roles related to 5G networks and network slicing and management models for network slicing. The network slicing related standardization specified by 3GPP SA5 can be found in the following technical specifications:
-	TS 28.530 [A]: Describes general concepts such as management of 5G networks and network slicing, principles of network slicing management framework, slice profile and service profiles, and business level requirements.
-	TS 28.531 [B]: Describes requirements such as creation, modification, activation, deactivation of network slice instances. network slice subnet instances, and 3GPP NF instances. Operations for management of network slice instances and network slice subnet instances is also specified.
-	TS 28.532 [C]: Describes management and orchestration concepts such as provisioning management services, fault supervision management services, and performance assurance management services. Corresponding stage-3 management service specification is also specified.
-	TS 28.533 [D]: Describes the architecture framework for management of network slicing including the architecture reference model for management interactions with NFV MANO, ZSM framework, and NWDAF.
-	TS 28.540 [E]: Describes 5G Network Resource Model (NRM) for NR and NG-RAN specifying aspects related to requirements for management of network slices and network slice subnets.
-	TS 28.541 [F]: Describes stage-2 and stage-3 specification of 5G NRM including the information model definitions for network slice NRM such as NetworkSlice, NetworkSliceSubnet, ServiceProfile, and SliceProfile.
-	TS 28.542 [G]: Describes stage-1 NRM for 5G Core Network.
-	TS 28.543 [H]: Describes stage-2 and stage-3 NRM for 5G Core Network.
-	TS 28.545 [I]: Describes stage-1 fault supervision aspects about management and orchestration of networks and network slicing.
-	TS 28.545 [J]: Describes stage-2 and stage-3 fault supervision aspects about management and orchestration of networks and network slicing.
-	TS 28.552 [K]: Describes 5G performance measurements related to network slicing instances.
-	TS 28.554 [L]: Describes 5G end-to-end Key Performance Indicators (KPIs) related to network slicing.
In addition to the SA2 and SA5 groups, 3GPP SA6 has specified network slicing related standardization in the following technical specifications:
-	TS 23.434 [M]: Specifies the functional architecture for service enabler architecture layer (SEAL) and the procedures, information flows, and APIs for each service within SEAL in order to support vertical applications over the 3GPP System. As part of this specification, aspects related to network slice capability management is specified, including procedures and information flows for network slice capability management.
-	TR 23700-99 [N]: Proposes application architecture aspects, solutions and enhancements to SEAL using the NSCALE application layer enablement.
Finally, some work related to network slicing has been done by the 3GPP CT3 group:
-	TS 29.520 [O]: Specifies the stage-3 definition of Network Data Analytics Function Services of the 5G System. Proposes the data model for network slice information that NWDAF can provide to authorized consumers.
5.X.1.2	Network Slicing Extensions in SA4
Though the 3GPP SA4 technical specifications related to 5G Media Streaming have touched upon network slicing, the standards could be significantly enhanced with further study and specification related to network slicing aspects. Some of the items currently being worked in SA4 that can be enhanced to incorporate network slicing based specification are presented below. Table 5.X.1.2-1 lists the Release 16 architecture items that can benefit from further specification on network slicing.
Table 5.X.1.2‑1: Release 16 Items for further Network Slicing related specification
	Work Items
	Aspects for study related to network slicing

	5G Media Streaming
	TS 26.501 [?] and TS 26.512 [?] have added specification text for dynamic policy. However, aspects related to network slicing and dynamic policy are not adequately addressed. TS 26.501 briefly discusses dynamic policy based on network slicing for downlink streaming. Dynamic policy aspects for other use cases (media processing, uplink streaming etc.) can be studied.
	Provisioning aspects on M1d interface with respect to network slicing. Study integration/interworking of management API with provisioning aspects of media services with network slicing.
	Aspects related to management of QoS for network slices of media services. How does QoS work with network slicing?
	Realization of use cases with network slicing.



Table 5.X.1.2-2 lists candidate list of Release 17 items that can benefit with further specification on network slicing related aspects. 
Table 5.X.1.2-2: Release 17 Items for further Network Slicing related specification
	Work Items
	Aspects for study related to network slicing

	5GMS_EDGE
	There is minimal specification in TR 26.803 [?] related to network slicing. The TR can greatly benefit from identifying and specifying network slicing aspects related to edge computing such as below:
	Use cases: Realization of current edge use cases using network slicing keeping in view the control and management aspects of network slicing architecture as standardized in 3GPP SA2 and SA5.
	EAS relocation in relation to network slicing: impact, architecture, and procedures for supporting EAS relocation with network slicing.

	EVEX
	SA4 has started standardization of a reference architecture for data collection and reporting in TS 26.531 [?]. The TR can benefit from incorporating network slicing related data collection:
	Study information elements and procedures related to data collection about network slices e.g., from NWDAF as specified in TS 29.520 [?] and TS 28.541 [?].
	Slice optimization: Study optimizing network slice parameters for SA4 media services using metrics (analytics) collected using above method.

	5MBUSA
	TR 26.802 [?] describes aspects related to multicast. Study can be performed to identify the relationship between 5G multicast and network slicing and answer questions such as below:
	5G multicast media service using network slicing: How to realize 5G multicast and broadcast services using network slicing.
	Hybrid Services: Study network slicing impact on the hybrid services key issue described in TR 26.802. Investigate whether different network slices can be used with different delivery systems for hybrid services.



The scope of the study proposed in the above tables is not exhaustive or final. More study topics can be identified in different work areas being discussed in SA4. The study can include how existing and new use cases can benefit with the network slicing specification. However, such a study in SA4 cannot be done in isolation. Multiple study/work items are currently underway in different SA groups. It is recommended that SA4 study consider such studies and work in other groups while specifying media service level network slicing standardization. The following are some of the study/work items in other groups that may be relevant to study in SA4.
-	[3GPP SA2] TR 23.700-40 [P]: Study on enhancement of network slicing; Phase 2.
-	[3GPP SA6] TS 23.434 [Q[: Service Enabler Architecture Layer for Verticals (SEAL); Functional architecture and information flows.
-	[3GPP SA6] TR 23.700-99 [R]: Study in Network slice capability exposure for application layer enablement (NSCALE).
Note: For maintaining alignment with the specifications in other groups, it is recommended that correspondence with those groups is done using standard 3GPP liaison procedures.
[bookmark: _Toc73951302]5.X.2	Collaboration Scenarios
Editor’s Note: Study collaboration scenarios between the 5G System and Application Provider for each of the key topics.
[bookmark: _Toc73951303]5.X.3	Deployment Architectures
Editor’s Note: Based on the 5GMS Architecture, develop one or more deployment architectures that address the key topics and the collaboration models.
[bookmark: _Toc73951304]5.X.4	Mapping to 5G Media Streaming and High-Level Call Flows
Editor’s Note: Map the key topics to basic functions and develop high-level call flows.
[bookmark: _Toc73951305]5.X.5	Potential open issues
Editor’s Note: Identify the issues that need to be solved.
[bookmark: _Toc73951306]5.X.6	Candidate Solutions
Editor’s Note: Provide candidate solutions (including call flows) for each of the identified issues.
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