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1 Introduction
A Study Item (SI) on “Group Communications for LTE” was agreed in RAN#61 to evaluate the ability of LTE to fulfil the group communication requirements agreed in TS 22.468. RAN2 has the SI leadership. RAN3 is secondary responsible. Alcatel-Lucent is the rapporteur of the SI.
At RAN#61 it was also agreed that RAN3 would be informed of the progress of the work of any SI which has RAN architecture impact started in another group even when no time unit has been allocated to RAN3.
Hence, as rapporteur, Alcatel-Lucent provides in this paper an overview in RAN3 of what happened at last RAN2#83bis on the Group Communication Study Item.
2 Description 

The study item description is given in [1].

The Stage-1 work on Group Communication System Enablers for LTE (GCSE_LTE, new TS 22.468) has been completed, with the final version of the specification (S1-133306) sent for 1-step approval at SA#60. The relevant Stage-2 work in SA2 (SP-130158) has also been agreed and the work is ongoing to study a solution at the system level in new R 23.768.
The purpose of the RAN study item is to identify if any improvement is needed at RAN level to meet the service requirements. RAN2 has opened the TR36.868 for this purpose. The following aspects of the requirements generated in SA1 and SA2 are being considered in the RAN evaluation:
Latency requirement 1: end-to-end setup time

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 a voice or data communication. It is also assumed that there is no acknowledgement from receiver group members before it is allowed to proceed with the communication. The system should support end-to-end setup time less than or equal to 300ms.
RAN2#83bis analysed that this requirement can be met via LTE unicast bearers: the end to end setup delay is estimated to range from 220 to 250 ms. It is not necessary to pre-establish bearers or the RRC connection for transmission of media from the transmitting group member, however for the receiving group members it is assumed that bearers are pre-established or would be established in parallel to the establishment of the VoIP bearer for the transmitting UE.
RAN2 may further need to investigate if improvements are needed or not: e.g. GBR bearer maintained during long idle periods of the PTT service, default bearer used for a short period of time.
RAN2#83bis then analysed that the requirement can also be met with multicast bearers with an equivalent average setup time (between 220 to 250 ms) provided that eMBMS bearers are being pre-established for the delivery of media to the receiving group members. 
If the eMBMS bearers are not pre-established, it can take up to two MCCH modification periods to set them up (up to 10 seconds) depending on the position of the time the MCE receives the session start message in the modification period and depending on the use of MCCH change notification. Two possibilities are envisioned by RAN2:

· Either make no change and use point to point bearer at the start of the communication until eMBMS bearers could be established e.g. upon counting;

· Or/and use of existing techniques to reduce the delay of setting up the eMBMS bearers (not yet discussed in RAN2, expected be discussed at next RAN2#84 this week). 
Latency requirement 2: time for joining a ongoing group communication

The time for joining an ongoing group communication is defined as the time from when a UE requests to join an ongoing group communication to the time that it receives the group communication. The time for joining a ongoing group communication should be less than or equal to 300ms.
RAN2#83bis analysed that this requirement can be met using LTE unicast bearer without a pre-established radio bearer and also for UEs in idle. The delay ranges from 220 ms to 250 ms assuming that the UE is already registered with the public safety application server and obtained the application layer security authentication. 

RAN2 still need to analyse this time with multicast bearers.
Latency requirement 3: end to end delay for media transport

The end to end delay for media transport for group communication should be less than or equal to 150ms. 
RAN2#83bis so far analysed that this requirement can be met using LTE unicast bearers with a maximum value of 105ms if QCI 1 is used and 10% of HARQ BLER. But further discussion on this could take place at next RAN2#84 this week. 
For multicast bearers, the end to end delay for media delivery using eMBMS is almost met as well with an average of 160ms. Therefore RAN2 concluded that the current eMBMS transmission method is appropriate for the carrying of real time conversational media such as voice and/or video.
The other aspects to be studied by RAN2 are the following:
Scalability requirement

The system shall support scalability of the group communication taking into account that the number of receiver group members in any area may be unlimited. Further the system should provide the support of multiple distinct group communications in parallel. The defined mechanism should not limit the future extension of the number of group communications supported in parallel.

RAN2 analysed at RAN2#83bis that using eMBMS with one TMGI per group communication, each cell could support up to 3480 group communications from a protocol perspective. 

Service continuity requirement
Looking at the use cases for support of group communications for public safety users, the receiving or transmitting users move among cells while the group communication is ongoing. Therefore service continuity shall be supported when UEs are moving among cells during group communication. 
One option which could be considered in RAN2 consists in defining MBMS radio measurements such that the UE in idle or connected mode could initiate a unicast bearer prior to losing the MBMS connection. This is yet to be discussed in RAN2. 
Resource efficiency requirement
Considering that the possibility of having a large number of group members in an area and the possibility of having a large number of group communications in parallel, efficient radio resource utilisation should be taken into account in the evaluation of LTE procedure for support of group communication. The system shall provide a mechanism to efficiently distribute data for group communication.
One option which could be considered by RAN2 consists in introducing header compression for eMBMS. This is yet to be discussed in RAN2.
Priority and pre-emption requirement
The system shall provide a mechanism for support of different priority levels for group communication as well as a mechanism to reassign a group communication priority level. The network operators shall be able to configure each group communication priority levels with the ability to pre-empt lower priority group communications and non-group communication. 
Even within a GSCE group, it is possible to have group members having different priorities from each other.

RAN2 hasn’t yet analysed that aspect.
3 Conclusion and Proposals 

This paper has provided an overview of the Group Communication study item status reached after RAN2#83bis aiming at identifying if any improvement is needed at RAN level to meet the service requirements.
So far no improvement was identified as mandatory to meet the requirements, but the service continuity, the resource efficiency and the prioritization aspects still need to be studied.
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