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1. Introduction 
TR 23.782 lists 3 gaps for key issue #4, private call. This contribution proposes a solution for all three gaps.
This contribution does not supply additional details about codec negotiation or deal with encryption algorithm coordination. Those topics are left to other solutions.

For gap 1, multiple MCPTT client instances: when an LMR user calls an MCPTT user that has registered to the MCPTT service with multiple MCPTT UEs, the LMR gateway addresses the call to the MCPTT user ID. When an MCPTT client responds to the call, the IWF gateway associates the MCPTT user ID to the identity of the instance of the MCPTT client that responded to the call. For the duration of the call, the LMR gateway can continue to address the MCPTT user by the instance identity associated with the MCPTT user ID. 

An MCPTT to LMR private call would work in a similar way. When the LMR gateway receives an MCPTT private call, it notes the MCPTT client instance and addresses all further messages for the session to that instance. 

There are no cases in TS 23.379 for an MCPTT UE instance to late join a private and therefore no solution needed in TR 23.782 for late joining a private call.
For gap 2, negotiation of commencement mode: the calling MCPTT client offers a set of parameters for:

-
media type (codec type);

-
commencement mode;
-
implicit floor (who talks first); and

-
duplexity (full or half duplex).

The IWF gateway responds with acceptance or supported alternatives. For cases where one or more parameters parameters proposed by the MCPTT client are not supported by the IWF gateway, it's up to the MCPTT client to decide whether to end the call attempt or whether to adapt its behavior to the calling MCPTT user and try again with the new parameters. 
For gap 3, negotiation of varying support for duplex calls. The proposed solution for gap 2 above is applicable to this gap.
2. Reason for Change
Without the proposed solution, the gaps listed in the key issue may cause private calls to fail in some usages scenarios.
3. Conclusions

Changes to MCPTT procedures are required to enable an entity on the IWF interface to adapt to MCPTT.

4. Proposal

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

6.x
Solution #x: Private call with parameter negotiation solution
6.x.1
Description

6.x.1.1
General
The following sub-clauses address the gaps in key issue #4 of the present document. Solutions for the 3 gaps are presented, followed by procedures for private call setup in manual and automatic commencement modes. The procedures incorporate the concepts from the gap solutions.
6.x.1.1.1
Gap 1 - Multiple MCPTT client instances

For gap 1, multiple MCPTT client instances: when an LMR user calls an MCPTT user that has registered to the MCPTT service with multiple MCPTT clients, the IWF gateway addresses the call to the MCPTT user ID. When an MCPTT client instance responds to the call, the IWF gateway associates the MCPTT user ID to the identity of the instance of the MCPTT client that responded to the call. For the duration of the call, the IWF gateway continues to address the MCPTT user by the instance identity associated with the MCPTT user ID.
An MCPTT to LMR private call would work in a similar way. When the IWF gateway receives an MCPTT private call, it notes the MCPTT client instance and addresses all further messages for the session to that MCPTT client instance.

There are no cases in TS 23.379 for an MCPTT client instance to late join a private call and therefore no solution needed in TR 23.782 for an additional MCPTT client instance late joining a private call.

6.x.1.1.2
Gap 2 - Commencement mode compatibility

LMR systems support various combinations of private call parameters and capabilities. To cope with various LMR implementations of private call, this subclause introduces the concept of parameter negotiation. Subclauses 6.x.5 and 6.x.6 below incorporate these concepts.
The new parameters to be negotiated are:

-
media type (codec type);

-
commencement mode;
-
implicit floor (who talks first); and

-
duplexity (full or half duplex).

The operation is as follows. The caller presents desired values for the parameters at call setup. The server forwards the parameter selection as part of call setup to the system of the called party. The called party's system responds with an alternate choice for one or more parameters or simply accepts the call. The server chooses the final set of parameters and conveys them to the calling party or rejects the call.

While this subclause pertains to private calls with LMR users, the procedures are written such that they can also apply to any user in any peer system. 

For cases where one or more parameters parameters proposed by the MCPTT client are not supported by the IWF gateway, it's up to the MCPTT client to decide whether to end the call attempt or whether to adapt its behavior to the calling user and try again with the new parameters. 
6.x.1.1.3
Gap 3 - Full duplex calls
The proposed solution for duplexity negotiation for gap 2 above is applicable to this gap.
6.x.1.2

Private call setup in automatic commencement mode – users in multiple systems

In this procedure, an MCPTT user is initiating an MCPTT private call (automatic commencement mode) for communicating with a user in an LMR system, with or without floor control enabled. 

In figure 6.x.1.2-1, an MCPTT client initiates establishment of an MCPTT private call with an LMR user. 
Pre-conditions:

1.
The calling MCPTT user has selected automatic commencement mode for the call; 
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Figure 6.x.1.2-1: Private call setup in automatic commencement mode – users in multiple systems

1.
MCPTT client 1 registers to the MCPTT service, as per procedure in subclause 10.2 in 3GPP TS 23.379 [11].

2.
The MCPTT user at MCPTT client 1 would like to initiate an MCPTT private call.

3.
MCPTT client 1 sends an MCPTT private call request towards the MCPTT server. The MCPTT private call request contains: 
-
the MCPTT ID of the LMR called user (the assumption is that the IWF gateway maps it to the LMR user's native identity) and an SDP offer containing one or more media types; 
-
an indication of whether MCPTT client 1 is requesting the floor;

-
requested commencement mode (automatic in this case); and
-
an indication of whether the call is to be full or half duplex (whether to establish floor control).
4.
MCPTT server 1 checks whether the MCPTT user at MCPTT client 1 is authorized to initiate the private call. If the MCPTT private call request is requesting automatic commencement mode then the MCPTT server 1 also checks whether the MCPTT user at MCPTT client 1 is authorized to initiate a call in automatic commencement mode.

5.
If authorized, MCPTT server 1 sends the MCPTT private call request towards the IWF gateway, including the original parameters with possible modification to the listed media types. Via MCPTT server 1, the IWF gateway addresses all further messages for the session to the instance of the MCPTT UE that originated the MCPTT private call request.
6.
The IWF gateway sends an MCPTT private call response to the MCPTT server, indicating alternative values for any parameters that it or its client cannot support. If the IWF gateway is able support all of the original parameters, it then can expect a call to be established without steps 9 and 10 and the LMR end user can be notified of the incoming call.
7. 
MCPTT server 1 forwards the MCPTT private call response to MCPTT client 1. MCPTT server 1 checks whether the any alternative parameter values are proposed by the IWF gateway. If the parameters in the MCPTT private call response match those in the original MCPTT private call request from MCPTT client 1, then MCPTT client 1 proceeds to step 8. If the parameters in the MCPTT private call response have changed and are acceptable to MCPTT client 1, then MCPTT client 1 sends a new MCPTT private call request with the new parameters and behaves according to those parameters. The calling MCPTT user may be notified of the change in parameters, for example, that the call is to be without floor control. The MCPTT user may choose to end the call rather than continue with the new parameters.
8.
MCPTT client 1 has successfully established media plane for communication to the IWF gateway and either end can transmit media. For successful call establishment of a private call with implicit floor control request from MCPTT client 1, floor participant at MCPTT client 1 is granted floor by the floor control server at MCPTT service provider 1, giving it permission to transmit. At the same time the IWF gateway is informed by the floor control server at MCPTT service provider 1 that the floor is taken.

6.x.1.3

Private call setup in manual commencement mode – users in multiple systems

In this procedure, an MCPTT user is initiating an MCPTT private call (manual commencement mode) for communicating with an LMR user via an IWF gateway, with or without floor control enabled. 

In figure 6.x.1.3‑1, an MCPTT client initiates establishment of an MCPTT private call with an LMR user. 
Pre-conditions:

1.
The calling MCPTT user has selected manual commencement mode for the call. 
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Figure 6.x.1.3‑1: Private call setup in manual commencement mode – users in multiple systems

1.
MCPTT client 1 registers to the MCPTT service, as per procedure in subclause 10.2 in 3GPP TS 23.379 [11].

2.
The MCPTT user at MCPTT client 1 would like to initiate an MCPTT private call.

3.
MCPTT client 1 sends an MCPTT private call request towards the MCPTT server. The MCPTT private call request contains:

-
the MCPTT ID of the called LMR user (the assumption is that the IWF gateway maps it to the LMR user's native identity) and an SDP offer containing one or more media types; 
-
an indication of whether MCPTT client 1 is requesting the floor;

-
requested commencement mode (manual in this case); and

-
an indication of whether the call is to be full or half duplex (whether to establish floor control).
4.
MCPTT server 1 checks whether the MCPTT user at MCPTT client 1 is authorized to initiate the private call. If the MCPTT private call request is requesting manual commencement mode then the MCPTT server 1 also checks whether the MCPTT user at MCPTT client 1 is authorized to initiate a call in manual commencement mode.

5.
If authorized, MCPTT server 1 sends the MCPTT private call request towards the IWF gateway, including the original parameters with possible modification to the listed media types. Via MCPTT server 1, the IWF gateway addresses all further messages for the session to the client instance of the MCPTT client that originated the MCPTT private call request.

6.
The IWF gateway sends an MCPTT private call response to the MCPTT server, indicating alternative values for any parameters that it cannot support.

7. 
MCPTT server 1 forwards the MCPTT private call response to MCPTT client 1. MCPTT server 1 checks whether the any alternative parameter values are proposed by the IWF gateway and may adapt its behaviour toward the end user or may end the call. If there are no changes to the parameters, MCPTT client 1 waits for the MCPTT ringing by going to step 11.
8.
If the parameters in the MCPTT private call response have changed and are acceptable to MCPTT client 1, then MCPTT client 1 sends a new MCPTT private call request with the new parameters and behaves according to those parameters, to MCPTT server 1. The calling user may be notified of the change in parameters, for example, that the call is to be without floor control. The user may choose to end the call rather than continue with the new parameters.
9.
MCPTT server 1 forwards the MCPTT private call request to the IWF gateway.

10. The receiving IWF gateway sends an MCPTT ringing to the MCPTT server while waiting for the user on the IWF gateway to manually accept the call.

11.
MCPTT server 1 forwards the MCPTT ringing to MCPTT client1. MCPTT client 1 may indicate to the MCPTT user that the LMR user has been notified, e.g. by producing ringback audio.
12.
Once the LMR user on the IWF gateway has manually accepted the call, the IWF gateway sends an MCPTT private call response to MCPTT server 1.
13.
MCPTT server 1 forwards the MCPTT private call response to MCPTT client 1. MCPTT client 1 may indicate to the MCPTT user that the call is connected, e.g. by stopping the ringback audio.
14.
MCPTT client 1 has successfully established media plane for communication to the IWF gateway and either end can transmit media. For successful call establishment of a private call with implicit floor control request from MCPTT client 1, floor participant at MCPTT client 1 is granted floor by the floor control server at MCPTT service provider 1, giving it permission to transmit. At the same time the IWF gateway is informed by the floor control server at MCPTT service provider 1 that the floor is taken.
6.x.2
Impacts on existing nodes and functionality

Introduction of parameters for negotiation modifies the procedures and call flows between the MCPTT server and a partner MCPTT system and between the MCPTT server and MCPTT clients.
6.x.3
Solution Evaluation

This solution provides a simple enhancement so that MCPTT clients can support various LMR modes of operation (commencement modes, duplexity and who talks first) and describes how LMR systems can cope with multiple MCPTT client instances.
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