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Abstract of the contribution: This contribution presents some use cases, where there is a need for group management to be in the EPC (i.e., the EPC needs to be group aware).

1. Introduction
As presented in SA-130337 group management within scope for SA2 was agreed.  However it seems that SA2 has decided that there is no group management within scope for SA2 to work on.  This contribution offers some situations where it is important that the EPC be aware of group communications and the management thereof.
There have been long discussions in SA1 on what the requirements for GCSE over LTE were to be.  Sometimes either the requirements, the use case description, or both were considered out of scope of SA1, because some thought that they described a solution rather than a requirement.  For this reason a number of public safety’s requirements and use cases were not accepted by SA1.  Now that SA2 is positioning to decide to state that group management is also out of scope of SA2, it is time to present again some of these requirements, which seem to be lost by SA2 when deciding what is in or out of scope for SA2 and group management.

2. Discussion
The scenario described that needs to be considered based on the direction SA2 seems to be taking when it comes to GCSE over LTE and group management.  It involves a need for the network to be aware of the concept of group communications.
2.1 Priorities and pre-emption
2.1.1
Description
This use case describes a situation that should not occur within a group communication.  A single member among multiple members of a group communication within a cell should not be disconnected due to network reasons.  That is if there are multiple members of a group being served by a single cell, no one used should be disconnected by the network, under the networks control.
It is understood that the propagation of the radio signal is not controlled by the network and therefore a single member may lose access to the group communication.  However if the connection to a single member is lost due to network control, then this is an unexpected and unwanted consequence of the network’s architecture.
2.1.2
Pre-conditions

A group communication (GC_A) exists and is active.
Members of the group communication are served by at least two cells, (C1) and (C2), with multiple members located and served by each single cell.

C1_Ua, C1_Ub, and C1_Uc are group members located at cell, C1.

C2_Ux, C2_Uy, and C2_Uz are group members located at cell, C2.

There are two other users, (HP1) located in cell C1 and (HP2) located in cell C2.  Neither have any active call and are not a member of GC_A.

GC_A’s pre-emption characteristic is lower than the call to be requested by HP1 to HP2.

GC_A’s priority characteristic is lower than the call to be requested by HP1 to HP2.

No unused resources exist for any new call.

2.1.3
Service Flows

Members C1_Ua, C1_Ub, C1_Uc, C2_Ux, C2_Uy, and C2_Uz are in an active group communications.

All members are able to transmit and receive the group communications.

HP1 requests a call to HP2.  Since there are no unused resources available to service this call, the pre-emption characteristic of this new call and existing connections must be considered.  Since the network is unaware that the resources are associated to a single group communication, the network looks at priority and pre-emption characteristics of the existing resources and compares them to those needed for the new call request.

If all members of the group communication are not using the same resource, then the network will unknowingly release resources to a single member of the group communication, in order to accommodate the new call.

Case 1: (all group communication uses a single resource to accommodate all GC_A members in cell C1)

The single resource is deallocated for C1_Ua, C1_Ub, and C1_Uc, and reallocated to HP1’s call.

Case 2: (not group communication uses a single resource to accommodate all GC_A members in cell C1)

A resource is deallocated from one of C1_Ua, C1_Ub, and C1_Uc, (e.g. C1_Ua) and reallocated to HP1’s call.

Case 3: (all group communication uses a single resource to accommodate all GC_A members in cell C2)

The single resource is deallocated for C2_Ux, C2_Uy, and C2_Uz, and reallocated to HP2 for HP1’s call.

Case 4: (not group communication uses a single resource to accommodate all GC_A members in cell C2)

A resource is deallocated from one of C2_Ux, C2_Uy, and C2_Uz, and reallocated to HP2 for HP1’s call.

2.1.4
Post-conditions

A call between HP1 and HP2 exists.
Case 1

C1_Ua, C1_Ub, and C1_Uc lose connectivity to the group communication, GC_A

C1_Ua, C1_Ub, and C1_Uc may receive indication(s) that the resource was pre-empted.
Case 2 
One of C1_Ua, C1_Ub, or C1_Uc, (e.g., C1_Ua) loses connectivity to the group communication, GC_A

C1_Ua may receive indication that its resource was pre-empted.

C1_Ua losses access to the group communication, GC_A.

C1_Ub and C1_Uc still participate in the group communication.

Case 3 (all group communication uses a single resource to accommodate all GC_A members in cell C2)


C2_Ux, C2_Uy, and C2_Uz lose connectivity to the group communication, GC_A.


C2_Ux, C2_Uy, and C2_Uz may receive indication(s) that the resource was pre-empted.

Case 4: (not group communication uses a single resource to accommodate all GC_A members in cell C2)

One of C2_Ux, C2_Uy, and C2_Uz (e.g., C2_Ux) loses connectivity to the group communication, GC_A
C2_Ux may receive indication that its resource was pre-empted.

C2_Ux losses access to the group communication, GC_A.

C2_Uy and C2_Uz still participate in the group communication.

Other members of GC_A may receive indication that the affected members are no longer part of the group communication.

NOTE: Other calls existing at cells C1 or C2 may impact the decision process.  This depends on their priorities and pre-emption characteristics.  If they are lower, they would be pre-empted first and thus maybe none of the group’s communication resources would be affected.  If they are all higher, then they would not change the group communication’s outcome.  If they had the same characteristics as GC_A, then a “random” choice between these resources and the group communication’s resources would need to be made.  This “random” choice would either result in no change or result as one of the four cases described.

3
Conclusions

If the network is not aware of group communications (does not manage group communications), then the expectation of users, especially public safety users, will be radically different than their current expectations.
It is important that the architecture for the support enablers of group communications consider the full ramifications of not having any awareness of group communications (group management).  Also it is important to differentiate group communication for the Push to talk application that uses group communication, when it comes to resource allocations and expectations.
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