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Abstract: This contribution provides some more details and some clarifications on priority and pre-emption of group communications and proposes some changes to the current text, to align the functionality with the current behavior in the narrowband (LMR) systems expected by Public Safety workers. It is proposed that the clarifications address an Editor’s note, which is consequently removed.  
Discussion
What we all understand and (hopefully) agree so far:

1) We are talking about two separate classes of priorities: priorities visible to the PS applications and priorities at the LTE/EPC/EPS layers, the latter a.k.a. ARP
2) GCSE is a multimedia system, with groups having one or more media flows. So, in the context of a group, it is appropriate to deal with a set of media flows (application) priorities rather than with a single group priority.
3) During call, media flows are carried by EPS bearers, which acquire EPS priorities based on the application priorities of the media flows that they carry.

Application priorities may change dynamically and in this case the EPS priorities may need to change too.
(this is common LMR (e.g. P.25) behavior and is widely expected by PS users)
4) When an LTE bearer (usually GBR) carries only one media flow, the LTE priority assigned to the bearer is based on the application priority and (dynamic) changes to the application priority of the media flow may result in corresponding changes to the LTE priority of the bearer. 
5) When an LTE bearer (usually GBR) multiplexes several media flows which may end up with different application priorities, the setting and changing of the LTE priorities on the bearer is a case that has not been addressed by SA2, so it is outside the scope of this contribution. 
Changes in application priorities of media flows are triggered by application level events
6) The application priority of a media flow may change during a group communication, due to application level events (e.g. user activates emergency button, a higher priority user e.g. the police chief gets the floor) that are detectable at the application level, but may not be easily detectable by the EPS.

7) The treatment of an event that triggers a priority change is highly dependent on the application.
User case 1 (very simple): A group (flow) has the (application) priority “low”,  with most of its members having their user priority also “low”. One of the group members is the chief and he has the user priority “high”. Whenever he gets the floor, the priority of the entire group (i.e. all the downlink bearers to all users) is boosted to “high” (this is typical behavior in LMR systems). The priority of the entire group may stay “high” after that user relinquishes the floor for an interval of time that may be different for each application and agency. 
If the mapping of the application priorities to the EPS priorities is done at the PCRF and/or BM-SC as the current text prescribes, those EPS entities will need to be able to detect and interpret the event (“chief gets the floor”) and have the logic and the information necessary to apply the required treatment.
User case 2: A fairly large group has two media flows (per member) one audio and one video. During the communication one member activates the “red button”, i.e. declares a high emergency (e.g. “officer down”). 
The behavior regarding priorities is highly dependent on the application. Some examples:

· The priorities of the bearers going to the person declaring the emergency and to the dispatcher are boosted to maximal.  Does it apply to video bearers or only to audio?
· Are the priorities of the bearers going to the other members of the group also boosted ? Which bearers? And which group members? All of them? Only those in vicinity? Only those with a special qualification (e.g. medically trained)? Is it left entirely to the dispatcher to balance the needs of the case with the interest of not setting potentially hundreds of bearers to maximum priority? What if there are other groups working in the area? How are their interests considered?
If the mapping of the application priorities to the EPS priorities is done at the PCRF and at the BM-SC as the current text prescribes, those EPS entities will need each to be able to detect and interpret the application level event (“emergency”) and each have the logic and the information necessary to apply the required treatment, which can be different for each different application and PS agency. 

Conclusion: The mapping of the application priorities of groups to the EPS priorities of bearer is better done in the application space rather than in the EPS.

8) Regarding preemption, the assumption is that it may occur due to congestion and/or RF conditions. Events of this type occur in the EPS and are easily detectable there. The EPS needs to notify the GCSE AS, such that it is able to make application specific decisions (e.g. suspend the entire group or continue only with the available members). When eMBMS bearers are used, this requires that BM-SC is able to notify GCSE AS via GC2 of bearers being preempted and/or restored.
<Proposed changes in 23.768>
8.2
Priority and Pre-emption on Group Communication

For key issue#8 ‘Priority and Pre-emption on Group Communication’, it is agreed to adopt elements of the solution 7 in the base line solution. Specifically, it is agreed:

-
The GCSE AS and the EPS cooperate in the mapping between the application level priority and EPS layer priority. The GCSE AS sets and updates the priority of the bearers based on the application level priorities, events and the specifics of the application, while the EPS detects when pre-emption/restoration occurs and notifies the GCSE AS.  
Editor's note:
The interaction between unicast and multicast QoS is FFS.

-
UE can join multiple Groups sharing the same EPS bearer for Group Communication signalling.
-
Group members within a single GCSE group can have different priorities which are also reflected on the EPS network.

-
The priorities of the MBMS bearers can be changed.
<End of proposed changes>
