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Abstract of the contribution: It is not clear to what extent the GCSE/MBMS system for Mission Critical, as described in 23.468, actually can work in Rel-13, due to apparent potential limitations in the interactions of the GCS Application Client (GCS AC) with the middle layers of the UE. Those interactions, although not standardized, need to enable rather than prevent the timely setup of MBMS bearers and transfer of data and signalling provided by the LTE infrastructure and the GCS AS.                                                                                                             ---------------------------------------------------------------------------------------------------------------------------------------------
Background: 
The MBMS system has not been designed for Mission Critical PTT voice. This situation is plenty apparent in the architecture, protocols and functionality described for the MBMS infrastructure in 26.346. (That is why GCSE LTE has been developed to address the specific needs of Mission Critical applications).  The interfaces, services and data provided/accepted by the middle layers of the UE (i.e. layers on the protocol stack above the LTE modem, but below the application) have been designed to support today’s 26.346 paradigms for non-mission critical applications.
It stands to reason that if the MBMS infrastructure is mismatched for Mission Critical PTT, the corresponding functionality provided today by the UEs could easily also be misaligned. 
Observation 1: It is necessary to understand how the GCS AC (MCPTT client) interacts with the UE’s middle layers (in terms of what information is transferred and when) to see if the functionality envisioned in 23.468 can even be realized in a timely fashion.  
Traditionally, the UE middle layers have provided support to voice, to relatively simple teleservices or have complied with the interfaces required by widely used UE-based operator systems.  These “applications” are tightly integrated with the UE and there is little need to look at their exact interactions with the layers below. In the case of MBMS, even simpler applications (i.e. streaming video, file transfer) have been enabled.
The GCS AC (MCPTT Client Application), has specialized needs and is better considered as an application separable from the UE. A somewhat similar situation of specialized needs exists around the UICC, and in that case 3GPP has taken the wise step of separating the UICC application from the remainder of the UE, and of looking at the relevant interfaces. 
Observation 2: There is already successful precedent in 3GPP for separating clients with specialized needs from neighbouring layers inside the UE and looking at their interactions with the environment provided by the UE. 
Proposal: It is NOT proposed to focus on the inner workings of the UE, but on the overall working of the system comprising the actions of the GCS AS and the GCS AC, including the interactions between the GCS AC and the UE middle layers.  
Initial list of technical questions:
1. The GCS AC becomes aware of the TMGIs of interest from the GCS AS via GC1. The UE middle layers “see” the list of TMGIs being broadcast on the MCCHs. Is there a direct and quick  interaction between the GCS AC and the UE middle layers that allows the GCS AC to indicate to the UE middle layers interest in certain TMGIs?

2. Is there a direct and quick interaction between the GCS AC and the UE middle layers that allows the GCS AC to find out which of the TMGIs among those of interest are actually being “seen” by the UE on the MCCHs? 

3. It is apparent that a “service announcement” bearer might need to be established for the UE in order for the UE to read from that bearer some extra information (not TMGI, which apparently are not usable by the GCS AC) that would allow it to specify to the UE middle layers which bearers the GCS AC expects to use. 

How is that “service bearer” announcement established, by whom and how does the UE find out about it ?
That service announcement seems to be an MBMS bearer per 26.346. What is its area of distribution and how does it get set?
How often is the “service announcement” information transmitted ?
How does the system (BM-SC??) find out what that “service announcement “ info is (i.e. which bearers) in order to transmit it ? 

4. 26.346 seems to try to identify MBMS bearers by a text field called “serviceId” rather than by TMGI and the GCS AC may be needing it. 

Is this “serviceId” part of the announcement information and can it be encrypted or it is always send out in clear ? If it is encryptable, how is the key distributed?
How is this related to the numeric MBMS service identifier in the TMGI and do they map one-to-one ? Who translates one into the other?

5. How does the USD get to the UE middle layers: on what bearer, who allocates that bearer and how does the UE finds out about it ?  Can the USD be given to the UE middle layers by the GCS AC, who got it via GC1?

6. The GCS AC can be given the local ECGI, but apparently not the local SAIs. Why is it easy to give the ECGI and hard to give the SAIs, as they both come from SIBs?  If the GCS AC knew the SAI maybe it knows (from the GCS AS) on which of the up to 8 MBSFN areas the TMGIs of interest might be sent (i.e. on which of the up to 8 MCCHs to scan, rather than do them all 8?

7. Rel-12 congestion management uses MAC layer signalling over-the-air  to announce a potential MBMS bearer suspension. Is this info propagated to the GCS AC, such that it can notify GCS AS, as per 23.468 ? 

8. The vocoder type may change from talk burst to talk burst, as a PTT group member on a LMR system joins a call and needs to use the native LMR vocoder rather than an LTE vocoder. The vocoder type seems to be part of the USD permanently associated with the TMGI and MBMS bearer. How can this functionality be accomplished ? 

Example: Potential guidelines/requirements for UE middle layers, targeted to 23.468:
1. Provide means for the GCS AC to indicate a list of TMGIs of interest
2. Provide means for the GCS AC to wait for data on multiple TMGIs 
3. Provide means for the GCS AC to receive data and control information (including potential suspension/resumption information)  from an TMGI
4. Provide means for the GCS AC to obtain ECGI and SAI information about the local cell
5. Provide means for the GCS AC to change/set the vocoder type on a per talkburst basis
Conclusions and Recommendations
Proposal: SA2 to start/resume an MBMS study item focused on Mission Critical functionality with the objective of understanding, checking, confirming and documenting the interactions of the GCS AC with the GCS AS and the UE middle layers. Upon completion, SA2 to define a work item for updating 23.468 with guidelines or requirements for the interactions of the GCS AC with the UE middle layers, to facilitate common Mission Critical MBMS behaviour for chips from all chip vendors supporting Public Safety UEs.
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