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1. Introduction
[bookmark: _GoBack]TR 26941 proposes a set of key issues for study regarding network slicing extensions for 5G media services. This contribution provides details on “Key Issue#3: Moving media flows to other slices” on the topic of migration of UE flows between slices due to dynamic policy. 
2. Aspects related to moving flows between different slices
a. Support for moving flows to different slices in SA2 specifications
An extract from clause 5.15.5.2.2 of TS 23.501 on determining whether ongoing traffic can be routed over other existing PDU Sessions in other slices is as follows:
“The UE uses either the URSP rules (which includes the NSSP) or the UE Local Configuration as defined in clause 6.1.2.2.1 of TS 23.503 [45] to determine whether ongoing traffic can be routed over existing PDU Sessions belonging to other Network Slices or establish new PDU Session(s) associated with same/other Network Slice.”
From the above extract, it is either the URSP rules delivered to the UE or the UE local configuration that defines how ongoing traffic can be routed over existing PDU Sessions belonging to other network slices.    
Clause 6.6.2 of TS 23.503 describes URSP (UE Route Selection Policy) information. As part of URSP, a set of traffic descriptors that help identifying application flows are specified. Also specified are a list of route selection descriptors that define how the identified flows to be routed through the 5G system. Below is an extract from Table 6.6.2.1-3 of TS 23.503 about slicing related entries in the Route Selection Descriptor of URSP. 
Table 6.6.2.1-3: Route Selection Descriptor
	Information name
	Description
	Category
	PCF permitted to modify in URSP
	Scope

	Route selection components
	This part defines the route selection components
	Mandatory
(NOTE 2)
	
	

	Network Slice Selection
	Either a single value or a list of values of S-NSSAI(s).
	Optional
(NOTE 3)
	Yes
	UE context

	DNN Selection
	Either a single value or a list of values of DNN(s).
	Optional
	Yes
	UE context

	..
NOTE 3:	When the Subscription Information contains only one S-NSSAI in UDR, the PCF needs not provision the UE with S-NSSAI in the Network Slice Selection information. The "match all" URSP rule has one S-NSSAI at most.
..



From the table above, one of the route selection components is the network slice selection information which is either a single value or a list of values of S-NSSAIs, and this defines the NSSP (Network Slice Selection Policy).  When this information is present in the URSP rules delivered to the UE by the PCF, the UE routes the identified application traffic through the slices identified by the NSSP. It is to be noted that the network slice selection information can be a list of S-NSSAIs, but the specification does not specify how the identified application traffic can be moved between the slices. 
For UE Local Configuration, clause 6.1.2.2.1 of TS 23.503 describes UE policy control, and specifies that among the four policy objects – Access Network Discovery & Selection Policy (ANDSP), UE Route Selection Policy (URSP), V2X Policy (V2XP), and ProSe Policy (ProSeP), two policy objects – ANDSP and URSP may be pre-configured in the UE.
From above SA2 specifications, it is not clear how the application flows can be moved between different slices. 
b. Review of dynamic policy in SA4 specifications
Clause 7.9 of TS 26.512 specifies Policy Templates Provisioning API using which an 5GMS Application Provider configures a set of Policy Templates within the scope of the Provisioning Session that can be subsequently applied to downlink or uplink media streaming sessions. A Policy Template is identified by its policyTemplateId  and represents a set of PCF/NEF parameters which define the service quality and associated charging for the corresponding downlink or uplink media streaming sessions. Also specified that when the Policy Template is used for QoS Flows the M1QOSSpecification shall be included. As specified in Table 6.4.3.2-1 of TS 26512, the M1QoSSpecification includes properties such as maximum bit rate for uplink and downlink, maximum authorized bit rate for uplink and downlink by 5GMS Application Provider, default packet loss rates for uplink and downlink.  
In addition to the above, the data model for Policy Template resource as specified in clause 7.9.3.1 includes the ApplicationSessionContext information element which provides information about “sliceInfo” and “dnn” information sub-elements that represent the slice and DNN for which the policy template is applicable. 
When UE needs the support for dynamic policy, it creates a dynamic policy request to the 5GMS AF. Clause 11.5 of TS 26.512 describes the M5 Dynamic Policies API that allows the Media Session Handler to request a specific policy and charging treatment to be applied to a particular application data flow of a downlink or uplink media session. As part of the request, as specified in clause 11.5.3 of TS 26512 describing data model of DynamicPolicy resource, among a set of parameters, the policyTemplateId and M5QoSSpecification information is sent by the MSH to the 5GMS AF. The policyTemplateId is the same Id that the 5GMS Application Provider configured using the M1 API above and is informed to the UE during the M5 Service Access Information API as specified in clause 11.2 of TS 26512. The M5QoSSpecificaiton represents the requested QoS, specified in clause 6.4.3.3 of TS 26512, and is very similar to the structure of M1QOSSpecification.  
Note: It is not clear from TS 26512 what the behavior is if MSH includes both the policyTemplateId and M5QoSSpecification (requested QoS), and the requested M5QoSSpecification cannot be satisfied by the network slice for which policy template applies. 
It is possible that the UE application flows be migrated to a different network slice to achieve the required QoS for the downlink or uplink session. However, there is no text in our SA4 specifications that deal with migration of UE media flows to different network slices due to dynamic policy procedure.  
3. Solution options and opinion
Given the current standardization in SA2 and SA4 specifications, following options may be possible for addressing the issue of media flow migration between different network slices:
-	Option 1- Leave to implementation: Similar to the standardization text in SA2 specifications, leave it to UE implementation to figure out which application flows in a given network slice are to be moved to a different network slice.  
-	Option 2: Enhance NSSP of URSP: With this option, enhance existing NSSP of URSP to indicate the network slice that the UE can migrate an application flow to if the requested dynamic policy cannot be provided by the current slice. If there are multiple network slices, defining priority information among the slices may be considered. 
-	Option 3: Enhance M5 APIs: Enhance the M5 Service Access Information data model described in clause 11.2.3 of TS 26512 to include a network slice that the media flow in a current network slice can be migrated to if requested dynamic policy cannot be provided by the current slice. If there are multiple network slices, defining priority information among the slices may be considered. Further, the M5 DynamicPolicies API specified in clause 11.5 of TS 26512 is to be enhanced to include the slice information to which the MSH intends to migrate the media flow to.  
Our opinion:  With Option 1, the application flows may not reach the relevant 5GMS AS instances, and the flows may not receive the required QoS support from the network. With Option 2, it is our opinion that SA2 may not enhance the NSSP policy in URSP because this could be a media service related issue and may not apply to all services. Option 3 is in the control of SA4 group, and therefore can be specified as part of this study.  
4. Proposal
We propose:
· Following change be adopted into TR 26.941 for key issue #3.
· Discuss and provide guidance for the preferred option among the options discussed in clause 3 above for development of candidate solutions for Key Issue #3.  
===== 1. CHANGE  =====
[bookmark: _Toc112314674]6.3	Key Issue #3: Moving media flows to other slices
[bookmark: _Toc112314675]6.3.1	Description
[bookmark: _Toc112314676]6.3.1.1	Migration of UE flows between slices due to dynamic policy
Editor’s Note: Key issue to cover study objective of migrating/moving UE media flows between different network slices as a result of dynamic policy procedures
Clause 7.9 of TS 26.512 specifies Policy Templates Provisioning API using which an 5GMS Application Provider configures a set of Policy Templates within the scope of the Provisioning Session that can be subsequently applied to downlink or uplink media streaming sessions. The dynamic policy invocation configuration information is fetched by the MSH from 5GMS AF including a list of 5GMS AF addresses and set of valid policyTemplateIds using the M5 Service Access Information API specified in clause 11.2 of TS 26512. When UE needs the support for dynamic policy, it creates a dynamic policy request to the 5GMS AF. Clause 11.5 of TS 26.512 describes the M5 Dynamic Policies API that allows the Media Session Handler to request a specific policy and charging treatment to be applied to a particular application data flow of a downlink or uplink media streaming session. When the MSH intends to activate a QoS-related Dynamic Policy Template, it includes a M5QoSSpecification property specified in clause 6.4.3.3 of TS 26512. It is possible that the requested M5QoSSpecification cannot be satisfied by the network slice for which policy template applies. Therefore, to allow preserving QoS for the media flows, they may be migrated to a different PDU Session in a different network slice.
Clause 5.15.5.2.2 of TS 23.501 specifies that the USRP rules delivered to the UE or the UE local configuration define how ongoing traffic can be routed over existing PDU Sessions belonging to other network slices. However, it is not clear how the application flows can be moved between different network slices using USRP information.   
Open issues:
-	How the MSH in the UE determines which slice to migrate the media flow to if the current slice cannot satisfy the requested QoS
  
[bookmark: _Toc112314677]6.3.2	Candidate solutions
[bookmark: _Toc112314678]6.3.2.1	Candidate solution #1: 

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