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Abstract: < This contribution will give a detail analysis on the necessary of roaming functionality supported at each layer. Then based on the analysis, it will propose an architeure for MCPTT roaming >
1   Introduction 
During last meeting, roaming functions and interfaces at different layer (EPC, SIP core, MCPTT AS) are mentioned during discussion of roaming architecture. However, from MCPTT service point of view, if all these three level roaming are necessary depends on if there is requirement. This contribution will analyze which of these roaming are necessary for different MCPTT deployment cases.
2   Discussion 

 
　　　　      Figure 1 EPC level roaming

2.1   EPC level roaming
From the figure1, it can be seen that EPC provide basic IP connection for UE to access either SIP core or MCPTT AS. So the EPC level roaming is a basic requirement for a roaming UE when move out of coverage of its home PLMN and access through visited network. Otherwise, the roaming UE cannot be authorized to access network at all. 
So it is can be assumed that EPC level roaming is a precondition for discussing about the SIP level roaming.

2.2   SIP core level roaming 

In this section, the following scenario is considered:
1) Although it exists the possible case that two MCPTT system using a common SIP core, it will only mention the case that two MCPTT systems connect to two different SIP cores. 
2) The connection between Partner MCPTT and Primary MCPTT is needed for UE to get service from partner MCPTT system. Otherwise, it will not meet the SA1 requirement that partner MCPTT system need to get User authentication info from primary system.

Visited SIP core registration is not supported by IMS system, so it is assumed that UE will always register to its home SIP core to keep it possible that IMS is used for SIP core implementation.  
Although both EPC level roaming and SIP core level roaming are possible ways for roaming UE to register to its home SIP core, SIP core level roaming is not a necessary requirement since EPC level roaming is already supported as it is mentioned in 1).
Note that, in some cases MCPTT user may need to affiliate and get service from partner MCPTT system, it may need signaling interaction between primary MCPTT system and partner MCPTT system. 
As it is agreed during last meeting, all the SIP signaling should be routed through SIP core. So the signaling interaction between the two MCPTT systems maybe needs to be transmitted through two SIP cores (red rose line in figure 2, figure 3, figure 4), in case that the two MCPTT systems connect to different SIP cores. However, that is basic signaling routing function and is independent with whether the user is in roaming or not (the two SIP core will not differentiate if UE4 is in roaming or not).   
Non-SIP- signaling and Media data do not have to be transmitted through home MCPTT system. For scenario 1, figure 2 gives an example Non-SIP signaling and Media data path when MCPTT User gets service from partner MCPTT. The Non-SIP- signaling and Media data can go from partner MCPTT AS to UE with or without routed through primary MCPTT system. 
In figure 3 and figure 4, it shows the possible that partner MCPTT system send/receive the Non-SIP signaling and Media data directly through Visited PLMN to UEs. Although, there is an optional solution that the media routed through home MCPTT system, the more efficient way is to transmitting the traffic locally to UE (the copy can be sent to home MCPTT system if required). 
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 Figure 2 Signaling and data path for Scenario 1



Figure 3 Signaling and data path for Scenario 4









        




 Figure 2 Signaling and data path when UE4 gets service from both primary and partner MCPTT system in home PLMN
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 Figure 3 Signaling and data path when UE4 gets service from both primary and partner MCPTT system in visited PLMN
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Note: 
Group owned by partner system can also contain members from primary system, so UE1, UE2 and UE3 should also within the communication boundary of UE4
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 Note: Actually this scenario can be covered by figure 3.
Figure 4 Signaling and data path when UE4 gets service from partner MCPTT system in visited PLMN
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Note: Actually this scenario can be covered by figure 3.
Figure 5 Signaling and data path when UE4 gets service from primary MCPTT system in visited PLMN



2.3   MCPTT level roaming 
For MCPTT user point of view, although it can register to its partner system MCPTT server, the UE who provide physic connection has to register to its home SIP core. 
So it is evitable that SIP signaling has to be routed through home MCPTT system (as scenario 1, scenario 4, and Scenario 5 show). So it seems more reasonable that MCPTT user always register to it home MCPTT system to make it possible that it is able to get service from both home MCPTT system and Partner system by the interworking signaling interaction as section 2.2 suggests.
The only scenario for MCPTT service level roaming is when a MCPTT user uses a local UE which is the subscriber of visited PLMN and SIP core as Figure 6 shows.
So the UEt can connect to both visited PLMN and SIP core firstly. Then the MCPTT user can send registration and also service request to the local MCPTT system.

























                 



Figure 6 MCPTT level roaming 
Notes: Connection between Partner MCPTT and Primary MCPTT is needed for UE to get service from partner MCPTT system as it need get user authentication info from primary system.

3   Conclusion and Proposal  
Based on section 2, the following conclusion can be made:
1) EPC level roaming agreement between Visited PLMN and home PLMN is the necessary pre-condition for a UE working get MCPTT service when roaming.
2) UE always register to its home SIP core. The signaling can be routed through EPC level roaming interface. SIP core does not need to support roaming functionalities. 
3) When there is no roaming agreement between Visited PLMN and home PLMN, a MCPTT user need to change the UE device to a local UE which is the subscriber of visited PLMN and visited SIP core. To supporting this user to register to partner MCPTT system and/or primary MCPTT system, the roaming interface between the two MCPTT AS needs to be supported. 

It is proposed SA6 to accept the following according to the section 2.



***************************Begin of the PCR************************
[bookmark: _Toc286929868]6.3.3	Architectural Model for Roaming Scenarios
Editor’s note: Diagrams showing interfaces and relationships for roaming scenarios, and any relevant entity function, are for further study.




Figure 1 Roaming architecture-MCPTT UE+ User roaming

This architecture is for the following case:

1) Same SIM+ME+MCPTT client relationship is used. It means the same MCPTT using the same UE when moving to get service from MCPTT system.
2) It covers the three service cases:
· MCPTT user gets service from primary MCPTT system when roaming
· MCPTT user gets service from partner MCPTT system when roaming
· MCPTT user gets service from both primary MCPTT system and partner MCPTT system when roaming



Figure 2 Roaming architecture - MCPTT User roaming only
This architecture is for the following case:

1) Same MCPTT client, but different UE. It means the same MCPTT using the another UE (either change the whole UE or just change the SIM) when moving to get service from MCPTT system.
2) Partner system can have connection with Primary system. 
3) It covers the three service cases:
· MCPTT user gets service from partner MCPTT system when roaming


************************End of the CR***************************
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