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1. Introduction

This contribution proposes iRTCW procedures based on the characteristics of Collaboration scenarios #1, #2 and #3. Those procedures are arranged using the same functional deployment as much as possible.

2. Motivation

Call procedures for Collaboration scenarios have been mentioned in S4aR220055, which have some dependency on the Collaboration scenario to apply. However, it is preferable that call procedures are similar or same in Collaboration scenarios as much as possible and that the call procedures can be predetermined regardless of Collaboration scenarios.
This document proposes call procedures for iRTCW based on the following principles:

· Commonality: common functional blocks and interfaces are used regardless of Collaboration scenarios #1, #2 and #3.

·  Flexibility: RTC-5 and RTC-8 are used in a combined way. RTC-5 enables the essential function to enable network assistance provided by an operator. RTC-8 takes the role of signalling part that is not supported by RTC-5. Service providers can use application-specific RTC-8 in their own way. Modifications of the service provider’s application will be minimized.

3. Discussion
3.1 General

Collaboration scenarios are classified based on which an external application service provider or an operator mainly provides the iRTC service, and their functional deployments. Along with the scenarios, the relevant protocols, and interfaces for the iRTC service can be shown as in Table 1.
Table 1: Collaboration scenarios and their relevant protocols and interfaces
	
	CS#1
	CS#2
	CS#3
	CS#4

	1 WebRTC signalling
	Don’t care
	Don’t care


	To be specified in 3GPP
	To be specified in 3GPP

	2a RTC-5
	To be specified in 3GPP
	To be specified in 3GPP
	To be specified in 3GPP
	May not be used

	2b RTC-8
	Provider specific
	Provider specific
	Provider specific

	May not be used


NOTE: “To be specified in 3GPP” means that 3GPP specification is expected to be used.
Let’s look at the Collaboration scenario#3. The iRTC services can be provided by either one of the following patterns:

· The pattern one: WebRTC signalling alone.

· The pattern two: The combination of RTC-5 and RTC-8 enables the network assistance provided by operator and the iRTC session setup. 
In Collaboration scenario #3, a single operator is responsible for the iRTC service. The interoperability between operators is not in the scope of this scenario. A couple of considerations:

· An operator started by Collaboration scenario #3 may want to expand the service with multiple MNOs, which is Collaboration scenario #4. Considering the consistency between Collaboration scenarios #3 and #4, WebRTC signalling should be specified in 3GPP and the same WebRTC signalling should be used for both scenarios. 

· WebRTC signalling design needs a lot of details and may be difficult to adopt as an early solution. 
· An operator may want to use its own WebRTC signalling when considering the competency of its service if the service is closed to the operator. For the flexibility of the operator’s service, it may be preferable that control plane signalling for session control is operator specific.
In short, WebRTC signalling for Collaboration scenario #3 (and #4) is a big task.
Considering the pattern two, RTC-5 is simple and can be derived from 5GMS M5 interface. If only the RTC-5 enables the network assistance for clients, the rest part of control plane signalling is left open, and can be performed by RTC-8. The pattern can lead to the operator’s service flexibility. 
This document shows a procedure using RTC-5 and RTC-8 (the pattern two) for Collaboration scenario #3. With the combination of RTC-5 and RTC-8, this procedure demonstrates the required functions being fulfilled.

As references, the procedures of Collaboration scenarios #1 and #2 are also depicted in the same manner as with the case for the Collaboration scenario #3. Those procedures among three Collaboration scenarios are common.

3.2 iRTC services provided by an external application service provider
3.2.1 Collaboration scenario #1
In Collaboration scenario #1, the signalling between client applications and the external application service provider can be proprietary because the scenario does not assume the interoperability between multiple application service providers. RTC-5 covers the essential functions (i.e., QoS control, Session state or QoE reporting, Service Access Information) which are needed for the external service provider to request the operator’s assistance.
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High level call procedure of Collaboration Scenario #1

0. The operator support the external application service provider’s provisioning process.
1,2. The session information is exchanged between the client application and the external service provider. It is out of 3GPP’s scope.
3,10. The application requests MSH the network assistance with iRTC session information. The response includes the result of the request and may include the bitrate recommendation.
4, 5. MSH requests Network Support AF the service access information for following procedures. The response is the result of the request and may include the service access information.
6,9. MSH requests Network Support AF the network assistance. The response may include the bitrate recommendation. 
7,8 Network Support AF requests PCF the QoS control through N5. The response is the result of the request success or failure. The QoS flow event subscription may be conducted. 
3.2.2 Collaboration scenario #2
The Collaboration scenario #2 can be arranged almost the same as the collaboration scenario #1, but the discovery of ICE function provided by the operator should be necessary. Possible solutions are:
1. The external application service provider acquires the deployment of the operator’s ICE function in the provisioning process. Then the information is forwarded to the client applications through RTC-8 by proprietary signalling.
2. MSH in the client acquires the deployment of the operator’s ICE through RTC-5 and the client application acquire the information through RTC-7.
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High level call procedure of Collaboration scenario #2
0. The operator support the external application service provider’s provisioning process. In the provisioning process, the deployment details of ICE function can be sent from the operator to the external application service provider.
1,2. The functional deployment information is shared between the client application and the external service provider. It is out of 3GPP’s scope

3,4. The exchanging session information between the client application and the external service provider, which includes the ICE process (i.e., gathering and exchanging transport addresses, connectivity check). Except the ICE process, the signalling is out of 3GPP’s scope.

5,12. The application requests MSH the network assistance with iRTC session information. The response includes the result of the request and may include the bitrate recommendation.

6,7. MSH requests Network Support AF the service access information for following procedures. The response is the result of the request and may include the service access information.

8,11. MSH requests Network Support AF the network assistance. The response may include the bitrate recommendation. 

9,10. Network Support AF requests PCF the QoS control through N5. The response is the result of the request success or failure. The QoS flow event subscription may be conducted. 
3.3 iRTC services provided by an operator
In Collaboration scenario #3, an operator provides the iRTC service closed in its network. So, the interoperability between operators is optional in iRTCW. RTC-5 with RTC-8 can support the control plane handling instead of the WebRTC signalling through RTC-4. RTC-8 in CS#3 is overlapped with RTC-4 between UE and WebRTC signalling server. The procedures’ difference between Collaboration scenario #1 and #3 is only whether it needs provisioning process.
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High level call procedure of Collaboration scenario #3
1,2. The session information is exchanged between the client application and WebRTC signalling server. It can be proprietary when the interoperability between operators is not necessary.
3,10. The application requests MSH the network assistance with iRTC session information. The response includes the result of the request and may include the bitrate recommendation.

4, 5. MSH requests Network Support AF the service access information for following procedures. The response is the result of the request and may include the service access information.

6,9. MSH requests Network Support AF the network assistance. The response may include the bitrate recommendation. 

7,8 Network Support AF requests PCF the QoS control through N5. The response is the result of the request success or failure. The QoS flow event subscription may be conducted. 

3.4 Consideration about Split Rendering without WebRTC signalling
3.4.1 SR server provided by an external application service provider 
When the split rendering server is provided by the external application service provider (including the case when the split rendering server is hosted in the operator network), the application service provider knows the deployment details of split rendering server (i.e., reachable server’s identifier, the path for the server, and the network the server belongs). The application service provider can support the discovery of the split rendering server by proprietary signalling through RTC-8. Also, the control of the split rendering server can be supported by the proprietary signalling between the split rendering server and the external application service provider (not numbered as RTC-* interface), which is out of the 3GPP’s scope. So, it can be performed without WebRTC signalling.
3.4.2 SR server provided by an operator
When the split rendering server is provided by the operator, which is utilized by external application service providers providing split rendering-enabled iRTC services, the deployment details of the split rendering server is shared with external service provider in the provisioning process. Once the external service provider acquires the deployment details of the split rendering server, the deployment details can be informed to the client application by proprietary signalling. These processes are the same as the process for ICE function. The signalling between the split rendering server provided by operator and the external application service provider is not numbered as RTC-* interface and is not supported by WebRTC signalling because it is an interface between media servers. However, it can be performed by the new interface for split rendering without WebRTC signalling.
3.5 Summary

The interoperability between multiple operators is optional in Collaboration scenarios #1 and #2. In Collaboration scenario #3, the interoperability, where any client terminals can connect to any network, is required depending on whether it should be supported in a specific service. The interoperability is always mandatory in CS #4. 

In CS#1, #2, and #3 (only when the interoperability described above is not required), The appropriate use of the combination RTC-5 and RTC-8 can support Collaboration scenarios #1, #2, and #3 (only when the interoperability described above is not required) by almost the same procedures. Applying those procedures would be simpler and more flexible. Also, it will be more cost efficient rather than providing different procedures and implementations for each Collaboration scenario. The appropriate use of RTC-5 and RTC-8 does not require any WebRTC signalling.

In iRTCW, the best and simple control plane handling should be realized by RTC-5 and RTC-8 (without WebRTC signalling) when interoperability between operators is not needed.
4. Proposal

It is requested that iRTCW include Clause 3 of the present document. 
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