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Abstract of the contribution: 
This contribution provides discussion of three important questions:
- How do the application and BM-SC refer to the area in which the broadcast occurs?

- Does the application know which cells make up the broadcast area?

- How can the BM-SC know the count of UEs in each cell receiving each TMGI? Does it need to know?
1.
Introduction
The work so far on GCSE_LTE has uncovered a number of topics that require thought and discussion to establish some directions for the work. Three important questions (among many) need to be discussed: 

· How do the application and BM-SC refer to the area in which the broadcast occurs?

· Does the application know which cells make up the broadcast area?

· How can the BM-SC know the count of UEs in each cell receiving each TMGI? Does it need to know?
Some thoughts on each of these questions follow.
= = = = = = =
Glossary:
BM-SC
Broadcast Multicast Service Centre
GCSE
Group Communication System Enabler
TMGI
Temporary Mobile Group Identity
2.
Discussion

Let us look at each of these questions separately and see what may be proposed.

2.1
Referring to the broadcast area

How do the application and BM-SC refer to the area in which the broadcast occurs?

There are 3 major possibilities: list of cell-IDs, list of eMBMS service areas, geographic coordinates.

The public safety PTT Server must know where each UE is at, and so must be kept updated by the UE and/or by location functions. If there are a lot of UEs converging on an area, it may be difficult for location functions to determine GPS coordinates of all of them within the time needed by the PTT Server. In addition, it may be difficult for each UE to complete GPS positioning information in the timeframe needed. It is most likely that UEs will be required to report the serving cell-ID when it changes, and also report GPS positioning at some regular interval. So, it is very reasonable to assume that the application will know the current serving cell-ID for each UE. This is one assumption that is being made by many in the SA2 GCSE discussions so far.

It is of concern whether all applications can be kept updated on the eMBMS service areas and associated lists of cell-IDs. Consider a nation-wide PTT Server. How can a distant application (e.g., a nation-wide application – FBI PTT Server) know all of the configured eMBMS service areas, and be kept updated on them? This becomes a significant operational problem. Instead, it is more reasonable to assume that the specific BM-SC is kept updated on the service areas and related cell-IDs that it serves. It is then possible to provide this information dynamically to the application.

So, the question then becomes: Do we use one or possibly multiple of the 3 methods above? 

· Assume we allow the application to deliver a list of cell-IDs to the BM-SC. This method would support the case where a distant application server has obtained the list of cell-IDs from UEs in the geographic area of the BM-SC. The application dynamically gets the cell-IDs and sends them to the BM-SC in that area to obtain a TMGI.

· Assume we allow the application to deliver a set of eMBMS service areas to the BM-SC. This method would support the application that is knowledgeable about the eMBMS service area configurations in the intended geographic region. The application sends the known eMBMS service area ID(s) to the BM-SC to obtain a TMGI.

· Assume we allow the application to deliver a set of geographic coordinates to the BM-SC. This method would support the case where an application has GPS coordinates of a set of UEs. The application provides that set of coordinates to the BM-SC, which must then convert those coordinates into a set of cell-IDs and eMBMS service areas. The BM-SC allocates a TMGI.

Given the possibilities, the questions then become: Is there a single one of these methods that might take precedence over the others? Should we concentrate on a single method as mandatory, with the other two as optional?

Proposal 1: To keep the application and the BM-SC as simple as possible for Rel-12, it is proposed to have the application present a list of cell-IDs to the BM-SC for allocation of a TMGI. We can consider adding the other two methods as optional methods in later releases.

2.2
Application knowledge of cells
Does the application know which cells make up the broadcast area?

If we assume the proposal above, then the application will know the cell-IDs for the UEs it is communicating with – via the GC1 interface (application to client). The application will need to know the complete set of cell-IDs for the service area(s) used for the group communication. The reason it needs to know is to be able to determine which of the UEs is under eMBMS coverage and which are not. Those that are not must be given unicast bearers for group communications.

An additional requirement that a public safety PTT service has is that service be continuous. When someone is in danger, a voice gap is not acceptable. Therefore, mobility from a broadcast area to a unicast area has been identified as a problem. If the application can begin establishment of a unicast bearer before the UE leaves the area where broadcast  is available, a “make before break” service is possible. One way that can be accomplished is for the application to know what cells comprise the broadcast area, and which of those are boundary cells. The application can then relay that information to the UEs, so that they can recognize that they have moved into a boundary area. The solution is that the BM-SC returns the list of cell-IDs to the application with an indication of which are boundary cells.
A question then arises about whether the BM-SC knows and maintains the list of cell-IDs, is simply provisioned with them and returns them to the application as needed, or retrieves them from some other part of the eMBMS system. This question can be left unanswered in SA2, since provisioning, maintenance, and retrieval would all be areas left to RAN and CT to manage in the stage 3 work. In SA2, we can simply know that they are returned to the application over GC2.
Proposal 2: The BM-SC returns a list of the cell-IDs in which the TMGI will be transmitted, including an indication of which of those cells are boundary cells for the service area(s). 
2.3
Count of UEs in the BM-SC

How can the BM-SC know the count of UEs in each cell receiving each TMGI? Does it need to know?

In public safety, priorities can change quickly. Groups can merge, be created/split. Only the application, the public safety PTT Server, can made moment by moment decisions on the importance of each group content, and on the users who need various levels of control. What the PTT server needs is a reliable broadcast transport that remains stable. The BM-SC (or some lower level component of the eMBMS system) should only have the decision ability to preempt communications when congestion occurs, and then only based on the priorities provided by the application – in the same way that the eNB makes resource allocation decisions based on the ARP values provided to it for unicast bearers.

Therefore, the application is responsible for setting and changing priorities and pre-emption characteristics of eMBMS bearers, and the eMBMS system is responsible for supporting those ARP values  For the application to transmit UE counts for each cell on an ongoing basis so that the eMBMS system can choose to turn broadcast on/off in those cells only creates significant complexities in keeping group content available to the UEs that need it, and ultimately to the people who are trying to save lives. The application must be trusted to use eMBMS resources responsibly, and the BM-SC and eMBMS system must be trusted to keep the promised resources allocated except in the case of pre-emption based on application-provided priorities or resource failure.

Proposal 3: The BM-SC does not need to know the count of UEs receiving the group content of a TMGI in each cell in which the TMGI is broadcast. If there are optimizations that might be made in this respect, they can be considered in later releases.

3.
Proposal
It is proposed that SA2 agree on the following three concepts:
Proposal 1: To keep the application and the BM-SC as simple as possible for Rel-12, it is proposed to have the application present a list of cell-IDs to the BM-SC for allocation of a TMGI. We can consider adding the other two methods as optional methods in later releases.

Proposal 2: The BM-SC returns a list of the cell-IDs in which the TMGI will be transmitted, including an indication of which of those cells are boundary cells for the service area(s). 
Proposal 3: The BM-SC does not need to know the count of UEs receiving the group content of a TMGI in each cell in which the TMGI is broadcast. If there are optimizations that might be made in this respect, they can be considered in later releases.
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