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1. Introduction
This contribution discusses couple of issues for further study as part of FS_MS_NS_Ph2 work. Specifically, issues related to enhancing network assistance information and AF  AF communication are discussed in clause 2. Clause 3 presents a proposal to request MBS group to provide feedback on the above two issues and the feasibility of studying them as part of FS_MS_NS_Ph2 study.   
2. Issues for further study
2.1 Slice level visibility in Network Assistance Information
Clause 7.8 of TS 26.512 describes Metrics Reporting Provisioning API that allows a 5GMS System operator or a 5GMS Application Provider to configure the Metrics Collection and Reporting procedure for a particular downlink or uplink media streaming Provisioning Session at interface M1. The data model in clause 7.8.3 of TS 26512 specifies the details for “MetricsReportingConfiguration” resource using which the metrics reporting is provisioned at the 5GMS AF. As part of the configuration, the “metrics” property of the “MetricsReportingConfiguration” resource specifies the metrics to be collected and reported. For downlink streaming, specifically for DASH services, metrics specified in clauses 10.3 and 10.4 of TS 26.247 are applicable. Further the metric reporting scheme and the reporting protocol is specified in clauses 10.5 and 10.6 of TS 26.247. For virtual reality media, metric configuration and the reporting scheme is as specified in clauses 9.3 and 9.4 respectively of TS 26.118. 
A look at clause 10.5 of TS 26.247 which describes the quality reporting scheme for DASH, the semantics of quality reporting scheme information includes a property “SliceScope” that indicates a list of network slices in which the QoE collection is requested. When SliceScope information is not present, the quality metric collection is requested for all network slices. The SliceScope is a list of S-NSSAIs. 
Clause 11.4 of TS 26512 describes the Metrics Reporting API. The report format described in clause 11.4.3 specifies that the format of the report is based on the metrics reporting scheme discussed above. From this, it is feasible that the report sent from the Media Session Handler to the 5GMS AF includes slice level report information. 
Once the above information is available at the 5GMS AF, its consumers such as NWDAF, NEF, LMF, Event Consumer AF in the 5GMS ASP can get this information using the Naf_EventExposure Service API specified in clause 5 of TS 29517. Clause 4.1.1 of TS 29517 lists the type of events exposed through the above API including the UE application events exposed via Data Collection AF such as the Media Streaming QoE metrics, Media Streaming Consumption reports etc. 
The AF consumers, with the availability of above information, can influence further application processing related to network slice configuration. For example, Key Issue #6 in clause 5.6 of TR 23700-81 describes key issue on how NWDAF can assist with updating URSP information. Clauses 6.16 and 6.17 of TR 23700-81 describes candidate solutions on this key issue. Alternatively, the 5GMS AF, using either the Npcf_PolicyAuthorization service defined in clause 5.2.5.3 of TS 23.502, or through the NEF using the Nnef_AFsessionWithQoS service described in clause 5.2.6.9 of TS 23.502, may assist the PCF in updating the URSP information, specifically the NSSP information, to influence further application processing. 
Specification is in place at the 5G system level to influence application processing based on slice metrics received from the UE. At the 5G Media Streaming level, the 5GMS Client may use the Network Assistance API, specified in clause 11.6 of TS 26.512, to request network assistance from the 5GMS AF. The data model for NetworkAssistanceSession resource is specified in clause 11.6.3 of TS 26.512. The 5GMS Client uses this resource to request a bit rate recommendation from the 5GMS AF, and the 5GMS AF returns with the recommended bit rate in the form of a M5QoSSpecification. The bit rate recommendation applies for the ServiceDataFlowDescription indicated in the NetworkAssistanceSession resource. It may be useful to have slice level visibility in the response for network assistance request from the 5GMS Client to the 5GMS AF for the following two reasons:
· The 5GMS Client can use the slice level network assistance information so it doesn’t exceed the data rate limitation for Network Slice for the UE defined in clause 5.15.13 of TS 23.501 when it requests for dynamic policy adjustment for its application flows. 
· If there are more than one application flows within a PDU Session of a Network Slice, it may offer the UE the additional flexibility to request policy adjustments of an application flow with respect to other flows in the PDU Session 
We recognize that there is discussion to enhance EVEX architecture in Rel-19 to include network-to-UE metric information delivery that the UE may use for better application performance. Having a preliminary study on this topic may be useful before we undertake the Rel-19 study on this type of reporting.           

2.2 Enabling AF  AF communication:
There has been some discussion in SA4 MBS group in the past few meetings on the validity of AF  AF communication. There was discussion during the Rel-17 study of Media Streaming Extensions for Edge Processing (specification in TR 26803) in regards to whether we treat the EES function (specified in TS 23.558) as a separate AF entity and then have the 5GMS AF interact with this entity (TS 23.558 specifies EDGE-9 interface for EES  EES communication). During the initial discussion stage of EVEX framework specification development (now standardized in TS 26531 and TS 26532), there was discussion whether the Data Collection AF is a separate entity and the 5GMS AF interacts with this Data Collection AF using AF  AF interface. However, the MBS group decided to integrate the functionalities of EES and Data Collection AF into the 5GMS AF in the above two cases as specified in clauses 4.5 and 4.7 of TS 26.501,  thus deciding not to pursue an AF  AF interface option. 
In our understanding, there is no specific interface for AF  AF communication specified by 3GPP SA2. One reason may be that SA2 has not focused on this interface is because AF is an application function and SA2 focused more on core network functionality rather than application related specification. 
Through this discussion, we are trying to initiate some discussion whether we need to look into AF  AF communication little more closely. Following are few reasons why:
· Integration of different functionalities as one entity will solve the problem of not specifying the communication aspects between them, and therefore leave it to implementation how the communication happens between them. This would work okay for standardization, but may result in complex network functions, and the implementors trying to implement such functionalities may have multiple variations of AF functions to build, manage, and maintain. We think this may not result in a modular design, especially with the virtualization and microservices architectural design being used for building 5G system software. 
· There is an agreed Key Issue place holder for Interoperability considerations (Key Issue #5) in TR 26.941. The Editor’s Note for this sub section explains that this Key issue covers study objective of determining the need and describing methods for AF-to-AF communication to support interoperability if 5GMS instances from different vendors are deployed in the 5GMS system. Media services may have different types of AFs (provisioning AF, dynamic policy AF, DCAF etc.) due to slicing, edge service provisioning, reporting configuration etc., and this key issue will cover communication aspects between those AFs if the AFs are deployed by different vendors. There was discussion in the MBS group about enabling AF  AF communication for above reasons i.e. to enable interoperability. 
· Service continuity scenarios for 5G media streaming services. There is not much specification about service or session continuity in our specifications TS 26.501 and TS 26.512. We are currently working on a Key Issue (Key Issue #3: Moving media flows to other Network Slices) in TR 26.941 to look at the impacts of 3GPP SA2 defined network slice replacement procedure on 5G media streaming sessions. There were some questions during the development of this key issue such as the following:
· If because of network slice replacement the application flows have to be migrated to a different network slice, which might result in change of IP address of the UE, what is the impact of currently ongoing M4 application flows?
· If because of network slice replacement the application flows have to be migrated to a different network slice, what is the impact of currently ongoing Network Assistance sessions because of change in UE IP address?
While the network slice replacement issue specified in clause 5.15.19 of TS 23.501 does not mention of change of DNN, so the same 5GMS AF and 5GMS AS instances continue to serve the UE. However, the above questions are still valid questions in terms of service and session continuity. What if the IP addresses of AF instances change for any reason (e.g. because of load/unavailability reasons a new AF instance is to be setup). Clause 11.2 of TS 26.512 describe a Service Access Information API that is used by the Media Session Handler to obtain configuration information from the 5GMS AF that enables it to use other Media Session Handling APIs. For features such as consumption reporting, metrics reporting, network assistance and dynamic policy, the 5GMS AF provides server addresses for 5GMS AF instances that provide respective functionality to the Media Session handler. It may help to look into aspects what if one or more of the server addresses are to be replaced with a different set of server addresses for service continuity scenarios. Typically, in such scenarios, some sort of session context information is exchanged between the source entity and the replacing entity (see EAS relocation in TS 23.558). It may be of use to study if such mechanisms are to be provided for 5GMS services as well, which might mean enabling AF  AF communication.  

3. Proposal
   We recognize that the two issues discussed in clause 2 of this contribution have not been looked into from a 5G media streaming perspective. We would like the get the opinion and interest of MBS group on studying these two issues as part of the FS_MS_NS_Ph2 study.  
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