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Abstract of the contribution: The contribution justifies the use of the GCSE Application Server to determine whether a group communication call should be hosted on unicast bearers or multicast bearers for GCSE on LTE
1 Discussion
A solution for GCSE using pre-established eMBMS bearers was accepted in the SA2 #96 and is already included in  TR 23.768. The solution used the GCSE Application Server to decide whether the call should be delivered on eMBMS bearer (and hence pre-established) or on unicast bearers or both (i.e., using eMBMS bearer for some UEs within eMBMS coverage and unicast bearers for other UEs that are not within eMBMS coverage). There was a discussion on allowing the E-UTRAN to decide whether the communication should use Point To Multipoint (PTM) bearers or use Point To Point (PTP) bearers i.e. use unicast bearers. The following sections summarize a similar feature in UMTS UTRAN and analyses the feasibility of applying the same approach on the E-UTRAN. The discussion concludes with a solution that proposes the usage of the GCSE Application Server for the selection of PTM or PTP and highlights the benefits of the solution.

Selection of PTM or PTP in UTRAN
MBMS by definition is a point to multipoint (PTM) service. However in UMTS for radio efficiency, the UTRAN provides the ability to establish point-to-point or point-to-multipoint links for the distribution of MBMS data to the UEs on a per cell basis. This selection is based on the result of MBMS Counting function. However, in UMTS a MBSFN cluster provides MBMS service only in PTM mode; and counting and PTP establishment procedures are NOT supported for a cell operating in MBSFN mode. Besides, counting adds additional load on RACH and is radio resource inefficient as it requires the UEs be in RRC Connected state.
Counting in E-UTRAN for eMBMS
MBMS on E-UTRAN (eMBMS) only supports MBSFN transmission. Counting introduced in R10 in E-UTRAN may be used by MCE to suspend or resume MBSFN transmission within a MBSFN area or used for other statistical purpose. However counting applies only for the UEs in RRC Connected state and  may practically not be an effective way for MCE to decide the suspension or resumption of MBSFN transmission since it doesn’t count the idle UEs and pre-R10 UEs who have interest to receive MBMS service.  

GCSE service footprint characteristics  
· Mission critical group communication calls typically require support for large number of UEs in dense geographic areas thus making eMBMS service suitable for such applications for radio resource efficiency.

· Majority of the service footprint for such services is typically fixed for e.g. Most officers of the police department of a city are typically present within a city or the administrative area. Thus semi-static eMBMS bearer in a pre-defined MBSFN area suitable for this purpose. 
· The service requires support for UE mobility and often service coverage footprint needs dynamic expansion during on-going calls outside the initial MBSFN area, for e.g. when police officers cross the administrative boundaries, the group calls must continue beyond the initial administrative boundaries.  For this purpose a combination of eMBMS service in the MBSFN area and unicast bearers for users outside the MBSFN area is suitable and is easily managed by the application server.
Using the GCSE Application Server and the EPS for PTM and PTP service

Given the current E-UTRAN functionality on counting, the GCSE service characteristic, and optimal radio resource usage, the use of GCSE application server for selection of PTM or PTP is proposed. It is assumed that the MBSFN area for such services will be known and eMBMS service can be pre-established.
The UEs provide their unicast IP flow information to the application server during service registration or other application layer signalling procedures. This unicast bearer information can be used for service foot print expansion in combination with eMBMS service or the unicast bearers can be independently used for the call when the application server determines. 
Using the GCSE application server as the decision point for PTP or PTM service

The following factors support the use of GCSE application in determination of PTP or PTM service
· Context aware Application Server:

· The application server receives application layer signalling from the UEs, along with these signalling messages, the UEs can provide their location with respect to the MBSFN area (for e.g. inside or outside the MBSFN area) to the application server.
· The application server has the knowledge of the list of members defined in the group. Combining this information with each UE’s location with respect to the MBSFN area, the application server can decide the use of PTM or PTP or both based on the user density thresholds defined for the call or the MBSFN area.  For example, certain groups can always be provisioned to be established on PTM resources for a MBSFN area and the fringe users outside the area can be served via IP unicast service.

· Resource efficient

· Providing UEs location with respect to the MBSFN area can be piggy backed or combined with other application layer traffic thus eliminating the need for a separate RRC connection establishment for procedures like UTRAN Counting.
· Support for user mobility while maintaining resource efficiency
· As UEs move outside the MBSFN area, the application server can deliver the call content on unicast bearers based on application layer signalling relayed to the application server.
· As UEs from outside the MBSFN area move inside the MBSFN area and can receive the contents of the call via eMBMS bearers, the application server can eliminate the uncast delivery for such clients.
2 Proposal
Add the proposed text below to TR 23.768.

>>>Start Changes<<<<
4.5
Architectural Requirements 

Editor’s Note: This clause will define the architectural requirements for this study. 

The MuSe architecture shall allow the GCSE AS to determine whether to deliver the group call data using Unicast delivery or Multicast delivery or both.

>>>End of Changes<<<<
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