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Abstract: This contribution proposes application-layer based synchronization and group level QoS Coordination for KI#1 and KI#2.
1.
Discussion
The KI#1 and KI#2 require to study the potential policy control enhancements to support synchronized delivery of multi-modal flows with a single UE or among multiple UEs. 
Observation1: There exist IP Multimedia Subsystem (IMS) media synchronization mechanism defined in TS 26.114[a] to guarantee the application-layer based synchronization of different media flows. It can be re-used as the basis of the solution.
TS 26.114[a] provides examples of how to guarantee the application-layer based synchronization:
- The Session Initiation Protocol (SIP)[b]/ the Session Description Protocol (SDP)[c] signalling is used to establish multimedia sessions among terminals.

- The SDP Grouping Framework[d] is used to allow the decoder to know that different media flows need to be synchronized. 
- The Real-time Transport Protocol (RTP) and the Real-time Transport Control Protocol (RTCP)[e] is used to realize the synchronization of media flows associated to the established multimedia sessions.
( The SIP/SDP Signalling

SIP is an application-layer control signalling protocol for creating, modifying, and terminating sessions with one or more participants[b]. These sessions include Internet telephone calls, multimedia distribution, and multimedia conferences. The SIP messages used to create sessions carry session descriptions that allow participants to agree on a set of compatible media types. These session descriptions are commonly formatted using SDP. SDP is intended for describing multimedia sessions for the purposes of session announcement, session invitation, and other forms of multimedia session initiation[c].
( The SDP Grouping Framework
This framework defines attributes to express how different media flows within a session description relate to each other.
Table 1-1: The main attributes of the SDP Grouping Framework
	Attribute
	Description
	

	Group Attribute(GA)
	GA is used to group together different media flows.

	Media Stream Identification Attribute（MSIA）
	MSIA is used to identify media flows within a session established with SDP.

	Flow Identification
（FID）
	FID is used to identify media flows. A media flow consists of a single media instance, e.g., an audio flow or a video flow as well as a single whiteboard or shared application group. 


The following example shows how an SDP Grouping Framework can indicate the audio and the video are grouped for the purpose of lip synchronization (LS)[d].
v=0

o=Laura 289083124 289083124 IN IP4 one.example.com

c=IN IP4 192.0.2.1

t=0 0

a=group: LS 1 2

m=audio 30000 RTP/AVP 0

a=mid:1

m=video 30002 RTP/AVP 31

a=mid:2
In this example, "a=group" line is used to group together several "m" lines, an "m" line in an SDP session description defines a media flow, the first media flow(mid:1) contains the audio component, the second media flow(mid:2) contains the video component. The first and second media flows have to be synchronized.
( RTP/RTCP
The real-time transport protocol (RTP) provides end-to-end delivery services for data with real-time characteristics, such as interactive audio and video[e]. For RTP flows, synchronization is typically performed using the RTP Control Protocol (RTCP), which provides enough information to map time stamps from the different flows into a local absolute time value. 
Observation2: The Group Attribute requires that multiple flows must be successfully established at the same time and the QoS of different flows within the group all need to be fulfilled, which puts forward group level QoS Coordination (i.e. group QoS fulfilment, group resource reservation) requirements for 5GS. 
In order to achieve best user experience, this contribution proposes to re-use the SIP/SDP signaling, the SDP Grouping Framework and RTP/RTCP as the basis of the solution. Furthermore, the enhanced interaction between AF and 5GS is proposed to guarantee group level QoS Coordination for multi-modal flows. This solution applies to both KI#1 and KI#2.
2.
Proposal
It is proposed to update TR 23.700-60 as follows.
* * * * First change * * * *
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6.X
Solution for KI1#1 and KI#2: application-layer based synchronization and group resource reservation
6.X.1
Key Issue mapping
Table 6.0-1: Mapping of Solutions to Key Issues

	Solutions
	
	

	
	<Key Issue #1>
	<Key Issue #2>

	#1
	
	

	#2
	
	

	#x
	X
	X


Editor's note:
This clause lists the key issue(s) addressed by this solution.

6.X.2
Description
The usage of the SIP/SDP signalling, the SDP Grouping Framework and RTP/RTCP can provide an efficient mechanism for synchronization. Meanwhile, the Group Attribute requires that multiple flows must be successfully established at the same time and the QoS of different flows within the group all need to be fulfilled, which puts forward group QoS fulfillment and group resource reservation requirements for 5GS.  
Before QoS fulfillment and resource reservation for different multi-modal flows, the information provided from AF to 5GS should contain the following:

1. A group of Flow description, indicating which traffic flows belong to the same group.
2. A group of QoS requirements associated to the group of Flow Description. 
3. A group of Necessity Indication, indicating which flows within the same group are necessary. If all necessary flows are established successfully and the QoS of all necessary flows can be fulfilled, 5GS notifies AF that these service flows are established successful and the network allocate resource for them. Otherwise, if any one fails to be established or the QoS of any one cannot be fulfilled, PCF triggers to delete all flows and report failure to AF. 
In conclusion, the solution comprises both application-layer based mechanism andgroup level QoS coordination:
-  The SIP/SDP signalling, the SDP Grouping Framework and RTP/RTCP defined in TS 26.114[x] can be re-used to guarantee the application-layer based synchronization.
-  The enhanced interaction between AF and the 5GS can be used to guarantee group level QoS coordination for multi-modal flows.
6.X.3
Procedures

6.X.3.1
Application-layer based synchronization
For multi-modal flows, the application-layer based synchronization consists of the following:
- The SIP/SDP signalling procedures can be used to establish multi-modal sessions among terminals.

- The SDP Grouping Framework can be used to allow the decoder to know that different multi-modal flows need to be synchronized. 
- The RTP and the RTCP can be used to realize the synchronization of multi-modal flows associated to the established multi-modal sessions.
6.X.3.2
Enhanced interaction between AF and 5GS for Single UE
AF provides information to 5GS to indicate the flows belong to the same group and the necessary flows within the group. If all necessary flows are successfully established and the QoS of all necessary flows can be fulfilled, the network allocates resource for them. Otherwise, if any one fails to be established or the QoS of any one cannot be fulfilled, PCF triggers to delete all flows and the network no longer need to allocate resources for them.
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Figure 6.x.3.2-1: Setting up an AF session with required QoS procedure

1.
The AF sends a request to reserve resources for an AF session using Nnef_AFsessionWithQoS_Create request message (UE address, AF Identifier, a group of Flow description, a group of QoS requirement associated to the Flow description, a group of Necessity Indication) to the NEF. The necessary flows are partial or all of the group of flows. The other flows in the group of flows rely on the necessary flows.
2.
The NEF authorizes the AF request. If the authorization is granted, it continues with step 3. Otherwise, it continues with step 5.

3.
The NEF interacts with the PCF by triggering a Npcf_PolicyAuthorization_Create request and provides UE address, AF Identifier, a group of Flow description, a group of QoS requirement associated to the Flow description, a group of Necessity Indication to the PCF.
4.
The PCF determines whether the request is authorized and notifies the NEF if the request is not authorized.

5.
The NEF responses to the AF whether the request is granted or not.

6.
The NEF shall send a message to the PCF to subscribe to notifications of resource allocation status.

7.
When the event condition is met, e.g. that the establishment of the transmission resources corresponding to the QoS update succeeded or failed, the PCF notifies the NEF about the event. If the QoS of any necessary flows cannot be fulfilled or the resource reservation of any necessary flows fails, the PCF triggers to delete all flows and report failure to the NEF.
8.
The NEF sends Nnef_AFsessionWithQoS_Notify message with the event reported by the PCF to the AF.

Furthermore, the PCF generates a group of PCC rules for the SMF based on the received request message in step 3. The SMF generates a group of QoS profile and requirements for the RAN based on the received PCC rules. The RAN allocates resource for the group of QoS flows. If the QoS of any necessary flows cannot be fulfilled, there is no need to fulfill the QoS of other flows. If the RAN fails to allocate resource for any one of the necessary flows, the resource reservation for the group of flows fails. The RAN reports failure to the SMF, the SMF then reports failure to the PCF and the PCF reports failure to the AF.
6.X.3.3
Enhanced interaction between AF and 5GS for Multiple UEs
For multi-modal flows among multiple UEs, the group coordination policies can be determined by AF only. AF can send multiple requests to reserve resources for multiple AF session. . If the QoS of any necessary flows cannot be fulfilled, there is no need to fulfill the QoS of other flows. If the resource reservation of any necessary flows fails, then AF notifies 5GC to release all resources. 
6.X.4
Impacts on services, entities and interfaces
Editor's note: This clause captures impacts on existing 3GPP nodes and functional elements.

AF： 

-
For single UE case, need to provide the request message (UE address, AF Identifier, a group of Flow description, a group of QoS requirement associated to the Flow description, a group of Necessity Indication) to the PCF.
-
For multiple UEs case, need to help generate the group coordination policies whether there are single PCF or multiple PCFs.
NEF: 

-
Need to authorize the AF request.

PCF: 

-
Need to generate a group of PCC rules for the SMF based on the received request message from the AF.

SMF: 

-
Need to generate a group of QoS profile and requirements for the RAN based on the received PCC rules.

RAN

-
Need to support resource allocation for the group of QoS flows. If the RAN fails to allocate resource for any one of the necessary flows, the resource reservation for the group of flows fails.

* * * * End of changes * * * *
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