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1
Introduction
RAN#61 approved the new study item [1] on Group Communication for LTE, and reached agreements on work on Public Safety related use cases in Release 12, as informed in [2]. The related stage-1 requirements have been specified in [3], while the results of an ongoing SA2 study are being captured in [4].

It has already become apparent from [2,3] that because of possibly high density of receiving terminals, relying on unicast operation alone will not be sufficient for group communication. Therefore, the emphasis in this contribution is on evaluating the ability of the current LTE MBMS to satisfy the consequent broadcasting requirement.
2
Discussion
For convenience, an overview of the requirements relevant in Rel-12 is given in Annex.
2.1
End-to-end delay

The stage-1 TS [3] states that “The end to end delay for media transport for Group Communications should be less than or equal to 150 ms”.

Currently, the shortest configurable MCH Scheduling Period (MSP) is 80ms. In order to correctly form the MCH Scheduling Information, the eNB needs to receive all the MBMS-service data for each MSP before the transmission of that MSP actually starts.

For a continous stream of service-data packets, this means that because of MSP duration alone, with the current parameter values an individual packet needs to be buffered at the eNB for up to 80ms before transmission. This already eats more than half of the delay-budget requirement above.

Introducing shorter MSP values does not seem undoable. Also the SYNC-protocol [TS 25.446] timestamp has granularity of 10ms, which seems small enough considering this requirement.

Proposal 1:
Capture in the TR that meeting the required end-to-end delay may require specification changes.

2.2
Call-setup time and scalability with MBSFN areas
Consider a newly starting group call addressed to a group of terminals so dense that it requires immediate broadcasting, i.e. the radio resources available are insufficient to start serving that group over dedicated unicast bearers.

Considering the current MBMS session-start sequence, where at least one and in worst case two MCCH modification periods is part of the session-setup delay, it seems clear that the requirement of 300ms end-to-end call-setup delay cannot be met. To be able to satisfy the call-setup time, it has been proposed to use pre-established MBMS bearers, as one captured solution proposal in [4]. 
With such pre-established MBMS bearers one question seems to be, where exactly within a RAN to have such a bearer pre-established for a given call group, while accounting for the following:

-
possible constant, unpredictable UE mobility while a group call is not in progress, combined with the fact that MBSFN areas are configured semi-statically by the MCE;

-
reference figures from the live UK TETRA network in [5], indicating that a given cell may need to support 70-80 call groups. Since an LTE cell can currently be part of up to 8 different MBSFN areas, it seems that the service area of a typical call group needs to be “rounded up”, geographically, to the smallest of the configured MBSFN areas that contains the service area of the call group.
As a result, it seems that typically a pre-established MBMS bearer would need to operate in an MBSFN area consisting of more cells than eventually needed. Extending this reasoning to all the different call groups that may be configured in the network, the use of pre-established MBMS bearers seems to come with some scalability issues, considering e.g. the following:

-
There can currently be at most 29 active sessions (not necessarily with data to transmit) per PMCH. This limitation can be artificially worked around by having more PMCHs per MBSFN area (and after the maximum of 15 PMCHs per MBSFN area, more MBSFN areas per cell), but if this is done, a given UE may well need to monitor pre-established MBMS bearers on more than one PMCH, and each PMCH to monitor will mean a separate MCH Scheduling Information and hence a wake-up instance for the UE, with obvious impacts on power consumption;

-
the TMGI and LCID of each MBMS service with active session needs to be kept broadcasted on the MCCH, with the two requiring over 30 bits to signal;

-
Finally, although more a RAN3 aspect: it is unclear how the MCE is expected to reserve radio resources and practice admission control with a high number of pre-established MBMS bearers.
Proposal 2: 
Capture in the TR that finding a scalable solution satisfying the call-setup time requirement with MBMS is a challenge.
2.3
Service continuity and resource efficiency
Now, assuming that some geographical limitation to an MBSFN area for a call group has been determined, let us consider UE mobility out of such an MBSFN area while a call is in progress.
While such mobility case has not been the focal point of previous MBMS RAN2 work, it has been noted that once the UE determines that it is running out of an MBSFN area, it can request the MBMS service by unicast. However, no triggers for the UE to do so have been specified, leaving it all a matter of UE implementation. A too loose trigger – such as the loss of a single MBMS packet - can result in capacity problems, whereas a too strict trigger may not ensure service continuity.
Proposal 3:
Discuss whether normative specification work on service continuity at UE mobility out of an MBSFN area is needed.
Discussion in SA2 has seen proposals of running E-UTRAN without synchronization. There is currently no network support for UE mobility between separate MBSFN areas. Also the MBMSInterestIndication currently only indicates preferred frequencies.
Proposal 4: 
Capture in the TR that applying MBMS in an unsynchronized E-UTRAN would require new mobility procedures or relying only on unicast delivery at eNB-coverage borders.

3
Conclusion
We have discussed the ability of the current LTE MBMS to satisfy the broadcasting requirement inherent in public-safety group communication, and conclude with the following:

Proposal 1:
Capture in the TR that meeting the required end-to-end delay may require specification changes.

Proposal 2: 
Capture in the TR that finding a scalable solution satisfying the call-setup time requirement with MBMS is a challenge.

Proposal 3:
Discuss whether normative specification work on service continuity at UE mobility out of an MBSFN area is needed.

Proposal 4: 
Capture in the TR that applying MBMS in an unsynchronized E-UTRAN would require new mobility procedures or relying only on unicast delivery at eNB-coverage borders.
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Annex: Overview of the requirements
The following is included among the Rel-12 priority items as communicated in [2]:

GCSE priorities

	Component
	Priority Order


	Rationale and Description of Public Safety Usage

	(A) Group Management
Includes group creation and group membership control. 
	1
	

	(B) Group Communications
Includes group communications (and setup) in and out of coverage and in roaming scenarios; priority/pre-emption, notifications when group communications start, ability of user to accept/reject/ignore (and for the system to require a user to accept) a group communication, ProSe Group Communication aspects (aside from UE to Network relay).
	1
	

	(F) Service Continuity
When UEs move among different cells providing multipoint service. Considers service continuity when delivery of group communications changes between unicast and multipoint service.
	1


	We believe that this is a critical aspect of Group Communication, as without this messages could be lost even though the user has remained within network coverage. We also see this as being inextricably linked with Resource efficiency.

	(H) Resource Efficiency
Includes multicast/unicast handling. Without this feature component, UEs and the CN will behave according to configuration (e.g. always use the unicast method or always use the multicast method.)
	1
	This seems fundamental to what the work item can deliver for Public Safety as without this there will be situations where there is a high user density and unicast will not provide a viable service due to network loading. Without this capability it is difficult to understand what the benefits of GCSE  will be for public safety users.

	(E) User Interaction

Includes interaction of users with the floor control function (requesting access to floor), ensuring changes to a GCSE Group and its membership is reflected as soon as possible, all group members receiving a transmission at the same time.

* Some aspects only; related to performance, immediate updating of group membership, all members receiving transmissions at the same time.
	1
	This is clearly something that will be required to enable a suitable Push To Talk Application.


The stage-1 TS states the following on performance and scalability:

5.1.2
Performance

The system shall be optimized to minimize the time intervals related to the use of Group Communication.

The recommended time intervals specified below are for consideration in the development of detailed RAN/CN requirements, and the evaluation of architecture solutions. 

The system should provide a mechanism to support a Group Communication end-to-end setup time less than or equal to 300ms. It is assumed that this value is for an uncontended network, where there is no presence checking and no acknowledgements requested from Receiver Group Member(s). The end-to-end setup time is defined as the time between when a Group Member initiates a Group Communication request on a UE and the point when this Group Member can start sending start sending a voice or data communication.

<...>
The end to end delay for media transport for Group Communications should be less than or equal to 150 ms [6, 7]. 
<...>

5.1.5
Scalability

The number of Receiver Group Members in any area may be unlimited

Accordingly, the following is part of the Objectives of the agreed, present SID [1]:

The following aspects of the group communication requirements generated in SA1 and SA2 should be considered in the evaluation:

· Impact of user mobility to group communication performance;

· High level of availability of the radio connection for the public-safety -capable UE for group communication;

· Scalability of group communication solution;

· Need to support various media, as well as voice;

· Performance, such as Group Communication end-to-end setup time, service joining/acquisition time, and end to end delay for media transport.
