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1. Introduction
The purpose of the MCCI3 work item is to translate the stage 2 interfaces and procedures defined in TS 23.283 into stage 3 protocol details. TS 23.283 is 124 pages long, includes 74 "information flows" and 65 procedures. All of this needs analysis to determine the impact to the existing 24.379, 24.380, 24.282, 24.582, 24.481 and 24.484. Also to be considered is whether a new stage 3 interworking TS or TSs make sense.

This paper explores some alternatives for how the work might progress.
2. TS 23.283 summary

The guiding principle in SA6 for interworking was to attempt to make the interface between the LMR system and the MC system as much like the interface between MC systems ("interconnect") as possible. IWF-1 as patterned after MCPTT-3, IWF-2 was patterned after MCData-SDS-1 + MCData-SDS-2 and IWF-3 was patterned after CSC-16.

Another guiding principle was that what happens on the other side of the interworking interface was out of scope. Even the entity on the other side of the interface, called the IWF, was out of scope and was only included to make describing the interface easier. 

The decision in SA6 was to completely describe in TS 23.283 all the MC features that require interaction with an LMR system. The information flows and procedures for all supported features were defined. Even procedures that were essentially the same as the procedures between two MC systems, were detailed. To define many of the interworking procedures, procedures were copied from TS 23.280 or TS 23.379 or TS 23.282, one of the two MC servers in the scenario renamed to the IWF, some minor text changes made and the steps occurring beyond the interworking interface removed.  

Because all of the relevant procedures were included, whether or not they had aspects unique to interworking, all must be analysed to find aspects unique to LMR interworking in order to decide what to specify for stage 3. An example of an aspect unique to interworking: new private call parameters were defined to accomodate LMR UEs that cannot support all MCPTT private call features. Another example: an additional identity was added into the floor request message (one for talker and one for IWF). 

3. Approach 1: No new TS

In this approach, existing specifications are extended to cover all aspects unique to interworking. Many of the aspects unique to interworking are expected to also benefit MCPTT to MCPTT interworking. 

With this approach, only those aspects unique to interworking need attention and effort to define. The underpinning are already defined in existing specifications, and thus many features would require only minor updates. 

An appendix or introductary section in the existing specifications could serve as a starting point for those readers interested in interworking. An appendix could also serve to enumerate the changes throughout the TS that pertain to interworking, to serve as a compliance matrix for the interworking feature. TS 24.379 is proposed as the primary starting point for a dedicated interworking clause, with references to other TSs.

Advantages:

- Leverages procedures in existing specifications that would be unchanged or mostly unchanged, for interworking.

- Avoids dual maintenance.

Disadvantages:

- All work is under change control (existing specifications), making the work more cumbersome
- Changes are made across several specifications

4. Approach 2: New, complete TS

In this approach, every feature in TS 23.283 is developed into a new stage 3 procedure in a new interworking TS. 
Advantages:

- One place for the reader to go for interworking details

- Most work is not under change control

Disadvantages:

- Parallel/duplicate procedures for interworking and interconnect

- Dual maintenance to procedures common to both interworking and non-interworking

- Total work is more
5. Approach 3: New TS to profile interworking

In this approach, only those aspects that are unique to interworking are specified in a new TS. For all aspects that are unchanged relative to MC system interconnect, existing specifications can be referenced. For procedures that are different from interconnect, procedures for interconnect can be referenced and the differences specified.

Advantages:

- One starting place for the reader to go for interworking details

- Most work is not under change control

- Most changes are to one TS

- Total work is less

- Minimal or no parallel/duplicate procedures for interworking and interconnect

Disadvantages:

- Difficult to read if there are many changes to existing specifications

- Difficult to maintain if existing specifications change frequently

6. Conclusion
Based upon the discussion above, a new interworking TS that profiles the existing stage 3 MCPTT specifications would be the most expedient path forward (approach 3). It would provide the reader with a place to start, a guide to interworking details in other stage 3 specifications and minimal changes to existing specifications. However, approach 1 may also be an acceptable way forward as it allows easier maintenance as existing specifications change.
7. Example approach 3 MCPTT floor control TS clause
In the example below, modifications to existing TS subclauses are individually described. In subclause 7.4.1, the words "and LMR interworking" are added to the existing TS subclause 8.2.4. Other subclauses of the new TS are shown here for context within the overall new TS.
7 Floor control

7.1 General

The present subclause specifies the behavior of the IWF in an MCPTT floor control interworking scenario. In general, the IWF behaves as a peer MCX system in all system to system scenarios in 3GPP TS 24.380 [4] except as noted in the remainder of this subclause.

7.2 Subclauses applicable to interworking
The following subclauses are applicable to interworking:

x.y.1

…
7.3 Subclauses not applicable to interworking

The following subclauses are not applicable to interworking:

x.y.2

…
7.4 Subclauses applicable to interworking with changes
7.4.1 IWF floor request
3GPP TS 24.380 [3] subclause 8.2.4
Modify as follows:

User ID:

The User ID field is used in off-network and LMR interworking only and is coded as described in 
subclause 8.2.3.8.
8. Example approach 1 MCPTT floor control existing TS change
In the example below, the words "and LMR interworking" are added to the existing subclause.

8.2.4
Floor Request message

The Floor Request message is a request from a floor participant to get permission to send media. The Floor Request message is used in the off-network mode and in the on-network mode. In the on-network mode the Floor Request message is only used over the unicast bearer.

Table 8.2.4-1 shows the content of the Floor Request message.

Table 8.2.4-1: Floor Request message

0                   1                   2                   3

0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|V=2|P| Subtype |   PT=APP=204  |          length               |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|  SSRC of floor participant sending the Floor Request message  |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                          name=MCPT                            |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                   Floor Priority field                        |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

:                       User ID field                           :

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                     Track Info field                          |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                    Floor Indicator field                      |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

With the exception of the three first 32-bit words the order of the fields are irrelevant.

Subtype:

The subtype is coded according to table 8.2.2-1.

Length:

The length is coded as specified in subclause 8.1.2.

SSRC:

The SSRC field carries the SSRC of the floor participant sending the Floor Request message.

The content of the SSRC field is coded as specified in IETF RFC 3550 [3].

Floor priority:

The Floor Priority field is coded as described in subclause 8.2.3.2.

User ID:

The User ID field is used in off-network and LMR interworking only and is coded as described in subclause 8.2.3.8.
Track Info:

The Track Info field is included when an MCPTT call involves a non-controlling MCPTT function. The coding of the Track Info field is described in subclause 8.2.3.13.

Floor Indicator:

The Floor Indicator field is coded as described in subclause 8.2.3.15.

