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Abstract of the contribution: This P-CR proposes to introduce a method for the SCS to choose the delivery method to send Group Addressing Request.
Discussion

In 3GPP release 12, GCSE infrastructure is developed for Group Communication. This model can be used for carrying Group Addressing message for MTC service. However, the MBMS SAI may only cover limited area (e.g. a few Cells) which means not all the MTC devices belonging to a MTC group can be addressed by the MBMS delivery procedure. As a supplementary, the T4 Device Triggering procedure can be used to send Group Addressing Request to the rest UEs in the group but out of the scope of the MBMS SAI. 

This contribution proposes to combine the two alternatives and let the SCS to decide to trigger the MBMS delivery / T4 Device Trigger procedure, for sending Group Addressing Request. 
Proposal

It is proposed to discuss the following solution and adopt it to the TR23.769. 
********************************** Start of changes **********************************

5.2.3.x
Solution: Delivery Method Selection at the SCS

5.2.3.x.1
General
This solution intends to use the GCSE infrastructure to send broadcast message carry Group Addressing Request to UEs belonging to a MTC group. If some UEs are not within the MBMS broadcast area, then T4 Device Triggering is triggered to send the Device Triggering message carrying Group Address Request to the rest UEs. 

It is assumed that a UE supporting this solution shall have the following capabilities:

- Supporting T4 Device Triggering;

- Supporting GCSE to receive MBMS delivery;

The following figure 5.2.3.x.1-1 shows the high level architecture to combine the GCSE capability and T4 Device Triggering capability to support Group Addressing.
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Figure 5.2.3.x.1-1: Architecture for Group Addressing
The SCS chooses the delivery method for sending Group Addressing Request, either by MBMS delivery or by T4 Device Triggering or both. The latest UE location (e.g. Cell-ID) are collected by the SCS (e.g. the SCS may request the MTC-IWF / GCS AS to collect UE location from network), and used for the decision of delivery method. For example, UEs within the scope of MBMS SAI(s) can be addressed by MBMS delivery while the rest UEs should be addressed by T4 Device Triggering.

To support the MB2 interaction with BM-SC, an internal GCS AS is integrated into the SCS, or the SCS is linked to a special GCS AS via un-standardized interface. 
5.2.3.x.2
Procedure flows

The figure 5.2.3.x.2-1 illustrates the procedure on how the SCS choose the delivery method to send Group Addressing Request.
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Figure 5.2.3.x.2-1: Procedure flow for delivery method selection
Phase A: TMGI reservation for Group Addressing
In this phase, the SCS requests the BM-SC to reserve TMGI for Group Addressing usage, via the integrated/linked GCS AS. The UE will use the reserved TMGI to monitor MBMS delivery for getting Group Addressing Request message.

Alternatively, a statically assigned TMGI can be preserved by the MBMS system for Group Addressing usage. The TMGI is configured to the SCS when MTC service contract is signed with the operator. Based on this, no additional TMGI reservation procedure is needed.

Step A1. The SCS sends TMGI Reservation Request to the BM-SC, via the integrated/linked GCS AS, to reserve a TMGI for Group Addressing usage;

Step A2. The BM-SC allocates TMGI for Group Addressing usage, and sends response back.

In the response message, the BM-SC may indicate whether TMGI is shared by other requesting entities (GCS AS / SCS). If the TMGI is shared, a differentiated UDP port is needed for the specific GCS AS / SCS to send the IP packets via MBMS delivery.
Phase B: UE location collecting
In this phase, the SCS collects UE latest location for MTC group members from the network (e.g. by requesting the MTC-IWF / GCS AS to retrieve UE location from network). The UE location is then be mapped to MBMS SAI(s) so that the SCS can determine where a UE is within the MBMS SAI scope and MBMS delivery is available to this UE.

Step B1. The UE performs application layer registration to the SCS;

Step B2. On receiving UE registration, the SCS triggers UE location collection procedure. The SCS may request the MTC-IWF / or the GCS AS to collect latest UE location e.g. from the PCRF;

Step B3. The SCS sends registration response to the UE, carrying the information of MBMS delivery (e.g. TMGI, optionally specific UDP Port). The UDP Port is optional included, and uniquely identifies the IP packets from a specific SCS, or especially for specific MTC Group.

Step B4. The UE configures the parameters for receiving MBMS delivery so as to get Group Addressing Request.

Phase C: Group Addressing execution
The SCS determines which UEs are within MBMS SAI scope and can be addressed by MBMS delivery, based on the response of mapping UE location to MBMS SAI(s) in step C2-C3. The SCS determines the rest UEs whose location cannot be mapped to MBMS SAI should be addressed by T4 Device Triggering procedure, as in step C6-C7.

Step C1. On demand of service, Group Addressing needs to be performed;

Step C2. The SCS provides a location list (e.g. Cell-ID list) to the BM-SC for mapping to MBMS SAI, via the GCS AS. The location list is produced by SCS according to the latest UE location of the MTC Group;

Step C3. The BM-SC maps the given locations to MBMS SAI and sends response back carrying a set of MBMS SAI(s). The response also includes a list of location which cannot be mapped to MBMS SAI;

Step C4. Based on the response from the BM-SC, the SCS determines MBMS delivery is needed to the indicated MBMS SAI(s);

Step C5. The SCS triggers MBMS bearer activation procedure and sends MBMS data carring the Group Addressing Request, via the GCS AS. The UE monitors the indicated TMGI to get the Group Addressing Request from the MBMS data. The specific UDP Port is used by the UE to differentiate the IP packets carrying Group Addressing Request from that SCS for specific MTC Group;

Step C6. Based on the response from the BM-SC in step C3, the SCS also determines T4 Device Triggering are needed for the rest UEs which are not in the scope of the indicated MBMS SAI(s); 

Step C7. The SCS sends individual T4 Device Triggering message to the rest UEs which are not in the scope of the indicated MBMS SAI(s). The T4 Device Triggering message carries the Group Addressing Request for that MTC Group. The UE receives the Device Triggering message and detects the Group Addressing message inside;
Step C8. On receiving MBMS data carrying Group Addressing Request, or T4 Device Triggering message carrying Group Addressing Request, the UE communicates with the SCS for performing actions on application layer.

5.2.3.x.2
Impacts on existing nodes and functionality

The BM-SC:

- Support mapping a list of Cell-ID to MBMS SAI, and send back the result;

The GCS AS:

- Collect UE location from the PCRF and report to the SCS;

- Request the BM-SC to map a list of Cell-ID to MBMS SAI, and provide the request to the SCS;

The SCS:

- Request the MTC-IWF / GCS AS to collect UE location;

- Request the GCS AS to map a list of Cell-ID to MBMS SAI;

- Determine the delivery method for Group Addressing;
5.2.3.x.3
Solution evaluation

Editor's Note:
 Use this section for evaluation at solution level. Evaluation at key issue level is done in a separate clause.

*************************************** End of changes ******************************
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