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 Abstract: 
Explains why the MBSFN Area Id parameter should be sent on MCPTT-1
Explanation:

The following discussion is meant to explain the use of the MBSFN Area ID on the MCPTT-1 interface. This discussion should help clarify how the MBSFN area ID may be used, and how it relates to SAI.
“MBSFN Area Id” plays a dual role: from a RAN (or “access stratum”) point of view is an identifier of an area. But from an application layer point of view the “MBSFN Area Id” is the identifier of a group of logical channels (among the multiplicity of MBMS groups of logical channels potentially supported at the serving cell) that is associated with the MBMS bearer.  For a UE moving in a PLMN, SAI indicates WHEN to start searching for MBMS bearer, “MBSFN Area Id” indicates WHERE exactly to search for the MBMS bearer. The reason we have the “MBSFN Area Id” in the MCPTT announcement message is to support the application layer function, not the RAN function.  At the application layer, the “area” information could be seen as provided by the SAI, not by the MBSFN Area Id, so from the “area at the application layer” point of view, the MBSFN Area Id might not strictly be needed. However, it is needed from the “group of logical channel” point of view, and that’s why is in the message and should stay there.
In practice, if only the SAI (i.e. not the MBSFN Area Id) is provided, the UE will always have to wait until both SIB13 and SIB15 are received (whichever comes later, i.e. up to 10 seconds latency) and then start scanning up to 8 MCCHs for the TMGI of interest. If “MBSFN Area Id” is provided, the UE may be able to go directly and immediately to the MCCH of interest, or in worst case scenario, may have to wait for SIB13, but not always for SIB15 too. 
FAQ

1) Is the “MBSFN Area Id” optional or mandatory? 
The parameter is proposed as an optional on both MCPTT server and the MCPTT client. The requirement is to be signaled on MCPTT-1, “if available”, which means that it does not need to be signaled if the MCPTT server or the MCPTT client do not have or cannot obtain a value for it. 
However, sending the parameter is highly recommended, since in public safety a cell is likely to belong to multiple (potentially overlapping) MBSFN areas and the UE going directly and immediately to the actually MCCH channel for the TMGI, rather than having to always wait to receive and decode SIB15 and SIB13 and  then to scan up 8 channels, can significantly reduce latency and battery consumption, which is very important for mission critical.
Of note: technically, the SAI parameter is optional, too, as the MCPTT server may not always know the SAI and can always use the SAI=0 to start the TMGI in the subset of cells that support MBMS, without knowing explicitly to what SAI they might belong. When provided to the UE, SAI=0 is an indication to search for the TMGI of interest in every cell.  This is not very efficient, that is why providing specific SAI(s) is also highly recommended. 
2) What happens if the parameter is not provided?

One possibility is to state that the infrastructure will always support only one MBSFN Area (i.e. there is only one logical channel so no need to identify it explicitly), which means that all MBMS bearers will always be distributed over the same area AND that the UE will never be used in a system that does not follow this restriction.

Another alternative is to design a UE which will always first wait to receive SIB15 (in order to read the SAIs). This information block may be scheduled with periodicity of up to 5.12s, which means that if just missed there could be up to approx. 10s of latency until the next SIB15. Once received, and assuming that SIB13 has also been received during this time, the UE will start to scan all the available logical channels (up to 8 per cell and RF frequency) looking for the one that happens to carry the MBMS bearer of interest. This mode of operating will introduce needless delay and use up extra battery as the UE needs to stay up and decode the additional subframes. Overall, it does not look like desirable or mission critical behavior. Much simpler is just to send the 8-bit information.
3) How does the MCPTT server find out the value of the MBSFN Area Id parameter in order to send it to the UE?

The MCPTT server finds out the MBSFN Areas Ids the same way as it finds out the SAIs. Basically there are two ways:

a)      Through pre-configuration or OA&M : after the network has been configured (i.e. all cells have gotten unique cell ids, the RF measurements or simulations have been done such that the MBSFN Areas have been determined and the SAIs list of cell ids have been built) this information is uploaded (configured) in the GCSE AS (in our case MCPTT server) to be used for setting up MBMS bearers.  Being part of system pre-configuration, this part is not standardized.

b)      Via UE reports, if the UE supports this functionality. The information (e.g. cell id, SAIs, MBSFN Area Ids) is broadcast cell wide and unencrypted in system information blocks, and is received and decoded by the lower layers of the UE. If the lower layers of the UE provide an interface to the MCPTT client, then the MCPTT client can find out the cell id, SAIs and MBSFN Area Ids that the cell belongs to. At this time, this interface (which is inside the UE) is not standardized and may differ between vendors.

So the MCPTT could use method a), method b) or both to find out the SAIs and the MBSFN Area Ids.

4) Are changes to existing MBMS interfaces necessary?

No.

As explained in 1), sending the parameter MBSFN Area Id is optional and if some interface (e.g. supporting method a) or method b) ) does not provide this functionality, it cannot be mandated to change for the sake of an optional parameter. 

It is also likely that at least some implementations already support this capability because knowledge of the MBSFN Areas at layers above RAN provide other benefits as well (e.g. preventing the sending of different flow ids on the same TMGI in different areas).

Of note, for Rel-13, those interfaces (that potentially could be supporting method a) or method b) )  may need to change anyway for unrelated reasons, and implementations that do not already provide the functionality will then have the option to also add support for MBSFN Area Id, if they choose to. 
5) Are there privacy issues related to providing the MBSFN Area Id to entities above the RAN?
No. It is hard to imagine an expectation of privacy for this information from a network operator who broadcasts it cell wide and in every cell without any encryption.  Additionally, agreements between the network operator and the MCPTT operator can be established, limiting the distribution of this information outside the realm of MCPTT. 

6) Are there layering issues related to providing the MBSFN Area Id on MCPTT-1?

No. As it was explained, the MBSFN Area Id plays dual and distinct roles, one at the RAN level and one at the layers above.  The MCPTT-1 interface may carry relevant information regardless of how the MCPTT server has acquired it and where it was defined.   In fact, for MBMS the MCPTT-1 interface may carry indisputably RAN level information (the RF frequency for the MBMS frequency layer) as well as other RAN identifiers that are shared with the layers above (e.g. cell id, MBSFN Area Id, SAIs). For a practical and low latency system used for mission critical, as long as a parameter provides a functional or performance benefit, it should be possible to transmit it. 
7) Where can one find more information about the handling of the MBSFN Area Id by the UE?

Relevant information is available in 3GPP TS 36.331, in the sections describing the MBSFNAreaConfiguration message, the MBSFN-AreaInfoList information element and the SystemInformationBlockType1 and SystemInformationBlockType13 information elements.
