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1. Introduction
The paper is proposed to include the solution to private call between MCPTT user and legacy user to TR 23.782.

2. Reason for Change

In SA6#12 meeting, the private call interworking scenarios has been adopted(S6-160935), which is the basic feature for interworking between MCPTT and non-LTE systems. So the solutions are needed to fulfill the SA1 requirements.
For the solutions of interworking private call, how to identify the LMR user in MCPTT system needs to be addressed. There are two ways to handle:  1) Use the original LMR identity; or 2) Use the MCPTT identity.

	Identity used in MCPTT system (LMR user)
	private call from MCPTT to LMR
	private call from LMR to MCPTT

	LMR identity
	1)Enhancement for MCPTT client, MCPTT server is needed to recongise this LMR identity;

2) No identity convert is needed for LMR user at common interworking GW
	1) No identity convert for LMR user is needed at common interworking GW

	MCPTT identity
	1) No enhancement for MCPTT client and MCPTT server is needed;

2) Identity convert for LMR user is needed at common interworking GW.
	1) Identity convert for LMR user is needed at common interworking GW.


What’s more, one MCPTT system may interwork with different LMR systems, it increases the cost of enhancement at MCPTT client and MCPTT server.
However, an LMR identity is always needed for the MCPTT user when being called by the the LMR user. So identity convert is inevitable at the common interworking gateway.
Considering above analysis, it is better for the LMR user to be identified as an MCPTT user in MCPTT system with an MCPTT identity, and assumed to register at the interworking gateway.
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.782 v0.2.0.
* * * First Change * * * *

6.X
Solution /#X: Private call between MCPTT and LMR system

6.X.1
Solution #X-1: Private call initiated by MCPTT user to LMR user

6.X.1.1 Description

The private call initiated by an MCPTT user to an LMR user shall be supported. When MCPTT server receives an private call request from an MCPTT user to a LMR user, the MCPTT server shall send the private call request towards  the interworking gateway base on the called party (e.g., subscription, user identity). 

The signalling procedure for private call initiated by MCPTT user to LMR user is described in figure 6.X.1.1-1. 

Pre-conditions:

1.
MCPTT client 1 is registered and its respective user - MCPTT user 1 is authenticated and authorized to use the MCPTT service. 

2.
The called legacy user is provided an MCPTT ID and considered as an MCPTT user registered at interworking GW.

3. The mapping relationship for the MCPTT user and the LMR user between the MCPTT system and LRM system is maintained at the common interworking gateway.
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Figure 6.X.1.1-1 Private call initiated by MCPTT user to LMR user

1.
MCPTT user at MCPTT client 1 would like to initiate a private call for the chosen LMR user. For a private call with floor control, floor control is to be established.

2.
MCPTT client 1 sends an MCPTT private call request (calling MCPTT ID, called MCPTT ID, media description information (e.g., codec), implicit floor request and commencement mode) towards the MCPTT server. The called MCPTT ID is the identity of LMR user in MCPTT system. For a private call with floor control, the MCPTT private call request also contains an element that indicates that MCPTT client 1 is requesting the floor. The MCPTT client 1 may include a requested commencement mode that indicates that the call is to be established in automatic commencement mode if automatic commencement mode is requested by the initiating user.
3.
MCPTT server checks whether the MCPTT user at MCPTT client 1 is authorized to initiate the private call to the LMR user. If the MCPTT private call request requested automatic commencement mode then the MCPTT server also checks whether the MCPTT user at MCPTT client 1 is authorized to initiate a private call in automatic commencement mode.
4.
MCPTT server may provide a progress indication to MCPTT client 1 to indicate progress in the call setup process.

NOTE 1:
Step 4 can occur at any time between step 3, and step 11.

5.
If authorized, MCPTT server sends the corresponding MCPTT private call request towards the common interworking gateway.

6.
Upon receiving the private call request, the common interworking gateway converts MCPTT IDs to the LMR user identities based on the mapping relationships maintained between MCPTT system and legacy systems, and determines which legacy system (e.g., TETRA network or P25 network) the called LMR user belongs to, and performs protocol translation. Then the common interworking gateway behaves as a LMR user to initiate private call to the called LMR user, and the LMR user accepts the private call.

NOTE 2: How the common interworking gateway calls the called LMR user is out of this specification.

7.
Then the common interworking gateway returens a private call response to the MCPTT server.

8.
The MCPTT server sends the private call response to the MCPTT client 1 for conformation of the successful call establishment.

9.
MCPTT client 1 and legacy user have successfully established media plane for communication and either user can transmit media. For successful call establishment for private call with floor control request from MCPTT client 1, floor participant at MCPTT client 1 is granted floor by the floor control server within MCPTT server, giving it permission to transmit. At the same time legacy user is informed that floor is taken.

NOTE 3: The MCPTT system is the controlling system of the private call.

NOTE 4: If end-to-end encryption is specified, then the calling MCPTT user and the called LMR user shall use the same codec. If end-to-end encryption is not specified, the calling MCPTT user and the called LMR user can use different codecs and transcode is needed at the interworking gateway.
6.X.1.1 Impacts on existing nodes and functionality

New functional entity – common interworking gateway is needed.

New procedures are needed between the MCPTT server and common inerworking gateway.
6.X.1.1 Solution evaluation

Editor's Note:
Use this section for evaluation at solution level.
6.X.2 Solution #X-2: Private call initiated by LMR user to MCPTT user

6.X.2.1 Description

The private call initiated by an LMR user to an MCPTT user shall be supported. When the common interworking gateway receives an private call request from an LMR user to an MCPTT user, the common interworking gateway shall send the private call request towards the MCPTT server base on the called party (e.g., user identity). 

The signalling procedure for private call initiated by MCPTT user to LMR user is described in figure 6.X.2.1-1. 

Pre-conditions:

1.
MCPTT client 1 is registered and its respective user - MCPTT user 1 is authenticated and authorized to use the MCPTT service. 

2.
The called legacy user is provided an MCPTT ID and considered as an MCPTT user registered at interworking GW.

3. The mapping relationship for the MCPTT user and the LMR user between the MCPTT system and LRM system is maintained at the common interworking gateway.
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Figure 6.X.2.1-1 Private call initiated by LMR user to MCPTT user

1.
Upon receiving the private call from the LMR user to the MCPTT user, the common interworking gateway converts the LMR user identities to the MCPTT IDs based on the mapping relationship between the LMR system and MCPTT system and performs the protocol translation.
NOTE 1: How LMR user initiates a private call is out of the specification.

2.
The common interworking gateway sends a private call request (calling MCPTT ID, called MCPTT ID, called MCPTT ID, media description information (e.g., codec) and commencement mode) to the MCPTT server .The called MCPTT ID is the identity of LMR user in MCPTT system. The common interworking gateway may include a requested commencement mode that indicates that the call is to be established in automatic commencement mode if automatic commencement mode is requested by the initiating LMR user.
3.
MCPTT server calls the called MCPTT user at MCPTT client 1 to join the MCPTT private call as described in 3GPP TS 23.379[X]. The MCPTT user accepts the private call.

4.
The MCPTT server returns the private call response to the common interworking gateway.

5.
Common interworking gateway performs identities convert and protocol translation, and sends back a private call response to the LMR user. The LMR user comfirms the successful private call setup.

NOTE 1: How LMR user confirms a private call is successfully established is out of the specification.
6.
LMR user and MCPTT client 1 have successfully established media plane for communication and either user can transmit media. For successful call establishment for private call with floor control request from LMR user, the MCPTT client 1 is informed that floor is taken.

NOTE 3:
The LMR system is the controlling system. How the floor control is managed in the LMR system is out of this specification.
NOTE 4: If end-to-end encryption is specified, then the calling MCPTT user and the called LMR user shall use the same codec. If end-to-end encryption is not specified, the calling MCPTT user and the called LMR user can use different codecs and transcode is needed at the interworking gateway.
6.X.1.1 Impacts on existing nodes and functionality

New functional entity – common interworking gateway is needed.

New procedures are needed between the MCPTT server and common inerworking gateway.

6.X.2.1 Solution evaluation

Editor's Note:
Use this section for evaluation at solution level.
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