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Abstract: <This contribution provides a detail analysis on the protocol used between UE and SIP core to support siganlling control plane functionalites. And based on the analysis, it will show how it can work well with IMS based SIP core. >
1   Introduction 
During last meeting, the IMS/Non-IMS common architecture (Using common external interfaces without standardizing internal implementation) is adopted by SA6 and written in the TR.
During the discussion, there exist different opinions on if the IMS Gm interface can be reused with possible enhancement to support the new interface between UE and SIP core. This Contribution will have an overall analysis on these issues. 

2   Discussion 
In the following section, it will firstly analyze the functionality requirement of the UE to SIP core interface in section 2.1. Then In section 2.2 it will analyze if and how the IMS Gm can be reused with some necessary enhancement.  
2.1   Interface requirement
For convenience of discussion, it will separate the new interface into two parts as following figure 1 shows:


                   Figure 1 GC1-C interface transmitted over SIP-1

1) GC1-C interface at MCPTT application layer. 
This interface refers to the signaling interaction between MCPTTAS client and MCPTT AS to support the functionalities at MCPTT AS Plane (For example Group call setup). The signaling for this interface can be SIP based and routed through SIP core. There is no special process needed by SIP core except that it forwards the related signaling to/from MCPTT AS.    
The implementation of this GC1-1 is not the main focus of this paper since the solution of MCPTT AS layer is not clear yet. And it is independent of SIP core using IMS implementation or not. 
 
2) SIP-1interface at SIP layer.
It refers to the SIP signaling between SIP agency client and SIP core to support the functionalities which needed to be handled and processed by SIP core. 
During last meeting, there is common sense about the definition of SIP core as described in section 6.3.1.3: The SIP core provides rendezvous (contact address binding and URI resolution) and service control (application service selection) functions.
  To supporting the above functions, SIP-1 interface need to support SIP layer registration and authentication.  Besides that, SIP signalling compression and security protection, overload control are other functionalities which are potential needed for this interface.    

2.2   IMS Gm interface 
 
 In the following table, it shows the main functionalities and related implementation approach of Gm.
Table 1: Functionalities and mechanism of Gm
	Functionalities of Gm
	Reference specification 
	Mechanism
(IMS specific extension or not)
	Functionalities needed for SIP-1

	Registration and authentication
	Section 5.1.1 of TS 24.229
	Y
	 Y

	Subscription and notification (subscription to the reg event package )
	Section 5.1.2 of TS 24.229
	No
	Y

	Call initiation - UE-originating case
	Section 5.1.3 of TS 24.229
	Y
	N

	Call initiation - UE-terminating case
	Section 5.1.4 of TS 24.229
	Y
	N

	Emergency service
	Section 5.1.6 of TS 24.229
	Y
	N

	SIP compression
	Section 8 of TS 24.229
	Y
	Y

	Signalling security
	Section 4.2.B.1 of TS 24.229
	No 
	Y

	Overload control
	Section 4.12.B.1 of TS 24.229
	NO
	Y


 
From functionalities point of view, the VOLTE call is not a necessary functionality of SIP core. The need for support of emergency calls in the IM CN subsystem is determined by national regulatory requirements and optional for Gm. Accordingly, the above two is not needed to be supported by SIP-1.  
Note s: MCPTT have private call requirement, it is assumed it is supported by MCPTT AS. Although the signalling for call initiation can be reused by MCPTT AS client and MCPTT AS, it is belongs to GC1-1 interface functionality, but not SIP-1 interface at all.
Except above two, all other functionalities are needed by SIP core and SIP-1 accordingly. 
Then, it will have a further analysis about the implementation mechanism for each above Gm functionalities. Actually there are no IMS specific mechanism for the Subscription and notification, signalling security, over load control compared to basic SIP protocol.  So, it can be assumed that all these mechanism can be reused for SIP-1. In the following, it will only mention the IMS specific mechanism.
 1)  Registration and authentication
In IMS, it allowed UE using the parameters provisioned with and without ISIM or USIM case. If UE has no ISIM or USIM inside, it allowed non-IMS-AKA mechanism (for example SIP Digest can be used). However, IMS AKA is mandated for LTE access.  
For MCPTT UE, it cannot be assumed that all MCPTT UE have ISIM inside for meeting the different deployment scenarios. For example, if SIP core is not deployed by PLMN operator, the SIP core provider may be not able to pre-configure the ISIM profile (include the ki for IMS AKA) to the UICC since UICC is allocated by PLMN operator. Note that this issue is a common issue for both IMS UE and SIP-1 UE. Even when IMS is used, it exist the possible that IMS is deployed by MCPTT operator, while the EPS is deployed by public PLMN operator.
To solve the issue, either IMS is enhanced with slight modification to allow non-IMS-AKA mechanism for LTE access or it is mandated MCPTT UE support ISIM. (Note that the latter case is not absolutely impossible for real deployment case. There are multiple ways: 1) MCPTT operator buys UICC from PLMN operator and download the ISIM application to the UICC before it is distributed to end User. 2) MCPTT UE support soft SIM environment, and then the ISIM can be stored in soft SIM. )
     
Conclusion 1: 
The mechanism of Registration and authentication over Gm can be reused for MCPTT SIP core possible with slight enhancement. 
Notes: If the behaviour of P-CSCF need to be modified to allow both IMS AKA and Non-IMS AKA depends on the SA6 decision on if allowed Non-ISIM based MCPTT deployed.

2) SIP compression   

The only thing for UE and P-SCSF is to include some parameter in registration message to active the SIP compression.  It seems no other option but to reuse the existed mechanism.

Conclusion 2：
Not all functionalities supported by Gm are needed for SIP-1. The mechanism and solution of the functionalities which are needed by SIP-1 can reuse the existed Gm possible with slight enhancement to P-CSCF behavior for registration and authentication. The details are:
1) Service related:
-Emergency call is optional for IMS Gm and also not needed by SIP core interface SIP-1.
- Call initiation of IMS Gm can be reused by GC1-1 interface between MCPTT AS client and MCPTT AS. But it is not needed by SIP-1.
2) Other SIP functionalities: 
· IMS Gm itself already supports multiple authentication mechanism. No need to modify Gm. The only possible enhancement is to modify the P-CSCF behavior for authentication mechanism selection to permit non-IMS-AKA for LTE access. However, it can also solved by mandating ISIM for MCPTT UE.
This is a common issue for both IMS and Non-IMS based SIP core．
· Other 
Subscription and notification, signalling security, over load control and SIP compression can be reused by SIP-1. 
2.3   Compatible with IMS
The working assumption for this section is:
· Existed Gm mechanism is reused by SIP-1 as section 2.2, except that call initiation and emergency call is not supported by SIP-1.
When discussing compatible issue, the following cases should be considered:  
· A MCPTT UE Using SIP-1 to access IMS based SIP core.
    



Figure 2 MCPTT UE using SIP-1 to access IMS 

Since the SIP-1 is a subset of Gm, it can be easily understand that IMS based SIP can correctly process all signaling for SIP-1 functionalities coming from UE.

Conclusion 3
 There are no compatible issues with IMS at all if the SIP-1 is implemented as section 2.2 suggests.

3   Proposal  
It is proposed SA6 accept SIP-1 reusing the IMS Gm interface with enhancement as the following:
· Emergency service and Call initiation is not supported by SIP-1.
· The left functionalities of Gm interface can be reused by SIP-1 interface with necessary enhancement.
· Discussing and decide if ISIM is mandated to MCPTT UE or not. If it is not mandated, Non- IMS-AKA should be allowed by IMS based SIP core and also other type of SIP core for LTE access.     
The following P-CR is proposed to be accepted by SA6.

***************************Begin of the PCR************************

[bookmark: _Toc286929894]6.6	Reference points
Editor's note:	This subclause contains a list of the reference points, indicating the functional entities that the reference point supports communication between, and a brief description of the purpose of the reference point. As well as appearing in the functional specification, this subclause will also form input to the relevant subclause in 3GPP TS 23.002 [12].
6.6.1 Reference point SIP-1(between UE and SIP core)
It refers to the SIP signaling between SIP agency client and SIP core to support the functionalities which is needed to be handled and processed by SIP core. 

Editor note: The interaction between MCPTT AS client and MCPTT AS is not included by this part; it is defined in GC1-C part. 

 To have a compatible ability with IMS, SIP-1 can reuse the IMS Gm mechanism to support necessary functionalities as the following:

· SIP-1 do not support service related functions. Both Call initiation (Section 5.1.3 and 5.1.4 of TS 24.229) and Emergency service are not needed.
· Except above, SIP-1 will support all the left functionalities and reuse the mechanism.
Editor note: If the Non-IMS-AKA is allowed for MCPTT UE without ISIM is the common issue for both IMS and Non-IMS. It is FFS if the ISIM is mandated to all MCPTT UE.       

***************************Ｅｎｄ of the PCR************************
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