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Abstract of the contribution: This contribution discusses high level concepts related to the architecture for Group communications in LTE
Introduction
As public safety communications using LTE are introduced, group communications need to be provided as part of it. Due to the limited amount available in rel-12 to deliver this feature this paper proposes a way to deliver this capability using the minimum possible efforts.
Discussion

This paper focuses on the aspect of providing group communications for public safety agents deployed in an area where there is coverage provided by a public safety applications capable network.  The case whre network coverage is not present is considered out of scope, and in the domain of ProSe.

The architecture to be discussed in this distinct group communications services:

1) A service whereby a public safety agency or a public safety coordination and control entity provisions and administers group communications on a dynamic basis involving individual UE’s or subsets of UEs of a public safety agency  that are identified as a pre-provisioned lists of individual UE’s

2) A service whereby UE’s are able to receive communications bound for large groups identified solely by means of a group identifier

3) A mix of 1 and 2.

An example of case 1 can be a Public safety agency creating a close group of agents engaged in a mission, or, as another instance, an emergency coordination centre setting up a communication group including 3 police cars and related agents and two ambulances and one fire fighters team. 

An example of case 2 could be all the police cars in a given county.
An example of case 3 could be an ambulance and all the police cars in a county identified as a group.
It is our view that the definition of fine grain groups like those in case 1 require the single group members to be listed in the group at the application layer, and therefore it translates into a unicast bearer service in the 3GPP system. The management of the group and the related services requires application level functions which are outside the 3GPP scope and could be region or country or even Public safety agency dependent. 
From 3GPP side we should perhaps consider some improvements so that for instance for low latency PoC-like services the system could provide unicast bearers that introduce the minimum possible latency. This is conceivably mostly a RAN effort although any impact on QCI definition if RAN requires that should be also handled in SA2. From an IP layer perspective, the members in the group are addressed unicast IP addresses, i.e. content is replicated for all members of the dynamic group at application layer.
For Case 2, the current MBMS service seems to be adequate a solution, with statically defined or dynamically (via OAM) created and advertised broadcast channels. Here we can conclude that the downlink service reuses totally the current LTE MBMS capabilities. It could be possible for instance to dedicate a MBMS program to the voice communications between police cars in a county. The Uplink channel would reuse whatever is defined for case 1. Also, like in case 1, the management and definition of groups and the related services requires application level functions which are outside the 3GPP scope and could be region or country or even Public safety agency dependent. From IP layer perspective, the participants to these group communications are addressed using multicast IP addresses.
Case 3 is simply the extension of case 1 to include groups defined for case 2 also in the dynamic groups definition. So in this case, the applications will replicate content towards a list of unicast and multicast IP addresses. 
It should be noted that the system shall allow the definition of MBMS channels that are statically applicable to some service areas, as well as groups that need to be arranged as emergency response teams need to be engaged in a specific area of the network.

Based on this analysis, a potential architecture picture satisfying this is represented in Figure 1 here below, were the details of the SGW engagement on the unicast User plane are omitted for simplicity. For case 1 each individual PS agency and/or the Public safety coordination entity would be in charge of defining the list of users in the dynamic groups, using methods outside 3GPP scope. Each individual PS agency defines the MBMS broadcast groups and the related service areas of applicability to satisfy case 2. As a minimum, each device of the PS agency associated to a group would subscribe to a broadcast group for service announcements and to all low latency application groups for applications that are mission critical such as voice communications and potentially other forms of alerting agents swiftly. These low latency groups shall conceivably always run (i.e. are statically set up in the PS network) and be allocated a GBR=MBR, QCI and ARP suitable for their normal operation , i.e. bearer resource for MBMS data transfer are permanently established for these groups and the UE’s are configured with the groups they have to join by default. Broadcast groups could also be defined dynamically for emergency/disaster situations and advertised on the broadcast group for service announcement. Also, existing groups QoS may be modified if the data to be sent over them needs to change in nature, as advertised on service announcement channel.
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Figure 1 - Public safety group communications in LTE
If agents or groups of agents move out the area where they would be served e.g. using approach 2, then they may ask to join communications using a method 3 by becoming e.g. unicast or multicast group to be added to the overall groupd communications.

The interfaces that the operator would expose to PS agency may be outside the scope of 3GPP, much in the same way as today there is no standard way by which content providers and Operators interact for the purpose of regular MBMS services. However regional or national standards might be defined for this. This could be discussed based on global requirements in SA2 also.
Conclusion

Based on the discussion provided above, we suggest adopting the related approach to GCSE_LTE in Rel-12 so as to minimize the system impact and improving the likelihood of having working solution in this release of the specifications
3GPP

SA WG2 TD


_1425718209.vsd
Database


Public saferty coordination


Public safety agency n


Public safety agency 1


SGi



