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	Reason for change:
	The application group paging over MBMS has been introduced to enhance the delay performance for group call setup, by triggering the UE in Idle Mode to enter Connected Mode, in the scenario of moving from multicast group calls to unicast, or starting new unicast group calls.
Similar approach can benefit private calls as well. The requirement for latency performance is applied to group calls as well as privte calls, as addressed in TS 22.179 below:

[R-6.15.3.2-002] The MCPTT Service shall provide the MCPTT Access time and Mouth-to-ear latency specified in this subclause to all MCPTT Users related to an MCPTT call regardless of call type (e.g., group, Private Call), group size and/or user density.

NOTE:
This ensures that all MCPTT Users experience the same performance regardless of whether the audio is transferred over unicast or multicast delivery.

The application level paging can shorten the end-to-end access time for private calls, when the called UE is in idle mode and with longer paging cycle. Considering the case where paging cycle is 1.28s, a UE (by randomly sampled) may need 640 ms to be paged; while by application paging with short send cycle (say 160 ms), a UE (by randomly sampled) may enter connected mode within 200 ms (including paging time and processing time).
The application level paging for private calls is not expected to take up much bandwidth. For example, in an MBMS service area that contains 2000 users who use application paging, if each user has one private call per hour by average, and if a paging message size is 20 bytes, the bandwidth consumed by the application paging message wihin this area is only 88 bps. However it’s up to the MCPTT server to decide whether to use or how to use the application paging for private calls, and the application paging does not replace the normal paging procedure executed by EPC and RAN.
Based on benefits and cost discussed above, it is proposed to introduce the application paging for private calls.
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* * * First Change * * * *

10.10.1.3
Application group paging

Table 10.10.1.3-1 describes the information flow application group paging from the MCPTT server to the MCPTT clients.

Table 10.10.1.3-1: Application group paging

	Information element
	Status
	Description

	MCPTT Group ID
	M
	This element identifies the MCPTT group which is paged by the application.

	MCPTT ID (NOTE)
	O
	Identity of the MCPTT user which is paged by the application for the private call.

	Cause
	M
	The cause for this message being sent (e.g. for the use in group calls or private calls).

	NOTE:
When used for private calls, MCPTT Group ID is not present in this message.


* * * Next Change * * * *

10.10.6.2
Procedure

The procedure in figure 10.10.6.2-1 can be used in the following scenarios:

-
Initiate a new call on unicast bearer

-
Transfer an ongoing call from broadcast bearer to unicast bearers

Pre-conditions:

-
There must be an active and announced MBMS bearer
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Figure 10.10.6.2-1: Application Group paging over an MBMS bearer

1.
The MCPTT server initiates a new MCPTT group call on unicast or decides to transfer an ongoing call to unicast. Or, the MCPTT server may initiate an MCPTT private call or MCPTT emergency private call.
2.
The MCPTT sends an application group paging message on the MBMS bearer to inform the MCPTT client that the MCPTT server will initiate media transmission over a unicast bearer.

NOTE:
The group paging message is sent with the assumption that there are UEs in idle mode. Furthermore, this message is an application level paging message and does not replace the normal paging procedure executed by EPC and RAN.

3.
In the case that the UE is in idle mode the UE will initiate a service request to transfer the UE to connected mode.

4.
The MCPTT server stops sending the media over an MBMS bearer. This step is only performed if transferring an ongoing call.

5.
The MCPTT server initiates the media transmission over the unicast bearer.

Step 4-5 may be performed in parallel with step 2-3. Step 5 will trigger a normal paging in EPC and RAN if the client is still in idle mode.
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