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Abstract: this contribution proposes an MCPTT private call set up procedure includling the information acquisition  in off-network mode.
1.
Introduction
In the current TR 23.779, it is lack of procedure for Off-network private call. This contribution mainly proposes the procedure for supporting the MCPTT private call in off-network mode.

2.
Discussion
2.1 Information acquisition for private call 

A secure layer-2 link over PC5 between two UEs is needed for Off-network private call. To enable that, one UE need to get the layer-2 ID of the target UE and include it as the destination when send out messages. The following figure 1 shows an overview of the PC5 message format.
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Figure 1 overview of PC5 message format
However, when a MCPTT user initiating a call to another MCPTT user, the only information the related UE have is the application layer user ID of the target user. How to get the layer-2 ID according to the application user ID is an issue needs to be identified.
The corresponding UE layer-2 ID of a MCPTT user should be able to be refreshed for some reasons. So the mechanism for private call initiating UE to get UE layer-2 ID of a called MCPTT user should support the obtaining of dynamic allocated layer-2 ID, it cannot be pre-configured.
In the following, two possible solutions using ProSe broadcast communication message defined in ProSe TS23.303 are proposed:
1) Each ProSe enabled MCPTT UE frequently broadcast its Application layer identifies and layer-2 ID binding. All users (within one MCPTT group) can store it locally.  
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Figure 2 Information Acquisition with unsolicited message
The discovery message should be an application layer message, it contains MCPTT user application layer ID and the corresponding MCPTT UE layer-2 ID.
The whole discovery request can be constructed as following:
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Figure 3 Format of unsolicited discovery message
In the above message, DUE  Layer-2 ID can be set to ProSe Layer-2 Group ID, so that all the UE belongs to the group ID will receive the related message.
2) MCPTT User broadcasts group member discovery request, then receives the response from target MCPTT user. 
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Figure 4 Information Acquisition with solicited message
The discovery request should be an application layer message, it contains source MCPTT user application layer ID, corresponding MCPTT UE layer-2 ID and the target MCPTT user(s)/Group application layer ID.
The whole discovery request can be constructed as following:
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Figure 5 Format of discovery request message
In the above message, DUE  Layer-2 ID can be set to ProSe Layer-2 Group ID, so that all the UE belongs to the group ID will receive the related message. 

2.2 Private call setup

The MCPTT user can initiate private call to a target MCPTT user after obtaining the required information. Figure 4 outlines the private call setup procedure.
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Figure 6 Private Call set up procedure
3.
Proposals
It is kindly proposed to include the following texts into section 5 of TR23.779.

******************************Begin of change************************************

5.1.x Private call set up procedure
5.1.x.1 Functional Description

When an MCPTT user using ProSe-enabled UE wants to communicate with a specific MCPTT user using ProSe-enabled UE by ProSe, the MCPTT user shall first know the MCPTT UE Layer-2 ID of the target MCPTT user. Then the MCPTT user can initiate the private call set up procedure.
5.1.x.2 Procedure
Two possible private call set up procedures with an MCPTT user required information acquisition of the target user are illustrated as below:
· Private call set up with information acquisition using unsolicited discovery message 
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 Figure 5.1.x.2.1 Private call set up with information acquisition using unsolicited discovery message
0. The MCPTT client obtains the layer-2 ID of the MCPTT UE the MCPTT user used, and triggers a discovery message. The discovery message is an application layer message, it contains the following information: user1 application layer ID and layer-2 ID of MCPTT UE1.
1. The MCPTT UE sends the traffic including application layer discovery message by one-to-many ProSe direct communication using the ProSe Layer-2 Group ID as destination layer-2 ID. The users (belong to the same group) may store the received application layer identifies and layer-2 ID binding locally.
Note 1: the MCPTT UE needs to obtain the ProSe layer-2 group ID the MCPTT user belongs to.

2. MCPTT UE2 sends a SIP INVITE message towards to the MCPTT UE1.

3. The MCPTT UE1 accepts the private call INVITE message, and an acknowledgement is sent to the MCPTT UE2.

4. MCPTT UE1 and UE2 have successfully established user plane for communication.
· Private call set up with information acquisition using unsolicited discovery message
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Figure 5.1.x.2.2 Private call set up with information acquisition using unsolicited discovery message
1. MCPTT client obtains the layer-2 ID of the MCPTT UE1 the MCPTT user1 used, and triggers a discovery request. The discovery request is an application layer message, it contains the following information: user1 application ID, corresponding layer-2 ID of MCPTT UE1 and target user(s)/group(s) application layer ID(s).

2. The MCPTT UE1 sends the traffic including application layer discovery request by one-to-many ProSe direct communication using the ProSe Layer-2 Group ID as destination layer-2 ID.
Note 1: the MCPTT UE1 needs to obtain the ProSe layer-2 group ID the MCPTT user belongs to.
3. The MCPTT UEn (n=2,…) sends traffic to MCPTT UE1 including discovery response. The discovery response is also an application layer message, it contains user n(n=2,…) application layer ID and corresponding UEn layer-2 ID . The user1 can locally store the received application layer identifies and layer-2 ID binding locally. 
4. When MCPTT user MCPTT UE1 sends a SIP INVITE message towards to the MCPTT UE2.
5. The MCPTT UE2 accepts the private call INVITE message, and an acknowledgement is sent to the MCPTT UE1.

6. MCPTT UE1 and UE2 have successfully established user plane for communication.
5.x.1.3 Impact on Existing Entities and Interfaces

Editor's note:
Impacts on existing nodes or functionality will be added.
5.x.1.4 Solution Evaluation

Editor’s note:
The fulfilment of requirements will be evaluated.
*********************************End of the change*********************************
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