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Introduction

This contribution discusses connection models to be supported in iRTCW. Connection model represents a model which shows how UEs are connected via an intermediate server (i.e., a media server in this contribution) or directly without any intermediaries. The model is essential for functional and protocol design.
It should be clarified that which connection model be covered in iRTCW.
Discussion
It is assumed that the services to be supported by iRTCW are real time, with multiple parties, and with some media handling (e.g., VR conferencing, a live performance with a large audience, remote operation supported by multiple experts). The number of UEs can be from two to a large number, e.g., several hundreds. The number of UEs may change during the service, e.g., from two to ten, and to several hundreds. The discussion is what is the best connection model to meet this assumption.
There should be at least four connection models to be considered. 
Connection model #1: Multiple UEs are connected via a media server.

Connection model #2: Two UEs are connected via a media server.

Connection model #3: Multiple UEs are connected directly (not via any media servers).

Connection model #4: Two UEs are connected directly (not via any media servers).

It should be noted that Connection models #2 and #4 are introduced for the sake of argument. Connection model #2 can be seen as a subset of Connection model #1. Connection model #4 can be a subset of Connection model #3.
Regarding the necessary network functions, Connection models #1 and #2 need a media server as an extra entry, while Connection models #3 and #4 do not. 
When it comes to a conference service, the media server in Connection models #1 and #2 can serve as a conference room, which can be seen by a UE as an intermediate target destination (as a rendezvous point) instead of the real peer UEs. The conference room provided by the media server allows a calling UE to stay there, does not require immediate discovery of the real target UEs, and thus does not require the registration of the peer UEs. In Connection models #3 and #4, the conference session should be set up among all UEs by exchanging information (by SDP offer/answer) among them. Exchanging the information, which is performed by control plane signalling, needs to resolve the exact destination of the peer UEs, which should be registered in advance. In other words, Connection models #3 and #4 require a network entity for UE registration.
The iRTC service may need connections between a wide range of the numbers of UEs (from two parties to multiple parties, even scalable to hundreds of parties). Considering the scalability, a large number of direct connections between multiple UEs (by Connection model #3) have a severe issue for network performance. The number of media paths increases by the square of the number of UEs, which easily leads to network congestion. 
The number of the parities may change during a call/service. Direct connection model (by Connection model #4) may be best for a two-party call, but how to support additional UEs during a call should be considered. Connection model #4 can easily transit to Connection model #3, which leads to the network congestion issue. If Connection model #4 transits to Connection model #1, it involves a complex process for transition. For supporting modification of a call by increasing and decreasing the number of UEs, using a media server (by Connection models #1 or #2) is simple and scalable. 

Regarding the communication delay, connections through a media server have a certain additional delay and direct connections have a shorter delay.
In the ordinary conferencing services [Conferencing-oriented], the basic connection model is #1 or #2. When split rendering is adopted, direct connection between UE and split rendering server is not excluded.

	
	Multiple UEs connected via a media server 
(Connection model #1)
	Two UEs connected via a media Server
(Connection model #2)
	Multiple UEs connected directly
(Connection model #3)
	Two UEs connected directly
(Connection model #4)

	NW/UE functions specific to the connection model
	Media server
	· UE registration to receive incoming calls

· Direct reachability between UEs
(i.e., IPv6 global unicast address or IPv4 and Full-cone NAT)

	Responsiveness of call modification (increase/decrease the number of UEs)
	High (UEs can join and leave the call while maintaining the same connection model)



	Low (especially for increasing the number of UEs, full-mesh connection has severe network performance issue for scalability)
	Low (when additional UEs joins the call, the connection model may move to Connection model #1 or #3)

	
	
	

	Communication Delay
	Ordinary RTT using intermediate server for conferencing 
	Shorter Delay than with a media server
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Connection model #1
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Connection model #2
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Connection model #3
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Connection model #4

Proposal

It is requested that the iRTCW PD should be updated based on the discussion including the above table and figures.
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