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Abstract:
Gives CT some background on the discussions in SA2 on Priority Sharing feature for MCPTT, which are currently impacting Stage 3 in CT3 and potentially, CT1.
Introduction

The Priority Sharing feature was proposed in SA6 for Rel-13, as a way of handling multiple IP flows while still respecting the RAN imposed limit of max 3 GBR unicast bearers per connected UE. The idea is that application servers can indicate to the PCRF to multiplex flows that require the same QCI on the same bearer regardless of the actual required ARP for each flow. The net result from a service point of view is that all flows involved in priority sharing will look, from an ARP point of view, as if they took the priority of the flow with the highest priority.  The feature was developed further to also handle pre-emption for priority sharing flows. A number of CRs were developed in SA2 and CT3 to support various aspects of the feature during meetings in April 2016. 
Discussion

At the May 2016 meeting of SA2, the feature was re-discussed and some questions were asked, and some issues of potential concern were identified:
· Under what circumstances will a mission critical server NOT use Priority Sharing, and how will it know of those circumstances ? (if always used,  why bother signalling?)
· If all flows become of the same priority, we end up with a one priority system, which in effect means no priority between applications (e.g. in case of emergency, all non-emergency traffic also becomes emergency) 
· Is this situation (semi-)permanent, i.e. if another bearer becomes available after a while, will the priority sharing be undone, or will the extra bearer “go to waste” ?
· If a PDN ends up with two bearers of same QCIs, each with its own priority sharing (likely, if it is always on), all the service data flows (SDFs) of one QCI will have ARP priority over all the SDFs of the other QCI, based solely on the SDF of highest priority on each QCI bundle. The ARP based admission which is based on service priority will be replaced by the QCI based admission which is based on application id. Is this fact and its consequences well understood and are there any issues with this ?  

· Sometimes a single application uses multiple flows which may not be independent of each other, e.g. there could be  multiple media (i.e. different GBR bearers with different QCIs) and signaling may go on a separate non-GBR bearer (default or dedicated). Does the sharing apply to all flows and how are they handled in case of priority and pre-emption ?
· When multiple mission critical controlling servers (or mission critical organizations) are involved they may not know of each other, yet if they try to control priority sharing and pre-emptions, the actions of one controlling server can affect (terminate) the applications of another controlling server. 
· Since before the Priority Sharing feature, there has been a pre-emption mechanism defined, with an expectation of a predictable order of pre-emption:  the lowest ARP priority SDFs are pre-empted first, subject to the setting of their ARP pvi indicators. The addition of the priority sharing may define a new mechanism in a way that the services, unaware of bearers or priority sharing, could perceive as unpredictable. A liaison statement from SA2 to SA6 lists several order of pre-emption options (ascending priority order among all flows, only all flows with priority sharing, override via signalling from application server) with other options (not-listed) still possible.

The discussions in SA2  also raised the issue of whether, independently of the Priority Sharing feature, the current level of control of the application server over the priority and pre-emption behaviour of the system is sufficient for public safety applications and whether addressing some of those issues may also help with the Priority Sharing features. Specific examples: 
· The service does not seem to have a standardized way of influencing the setting of the ARP pvi and pci bits
· Should the bearer(s) of a mission critical PDN have the ability to pre-empt the bearer(s) of another PDN (e.g. an “officer down” emergency occurs while an officer is engaged privately in a VoLTE conversation)?

· When the addition of a new flow is attempted, it may result in several pre-emptions and in some failed allocations requests. For the servers having subscribed to notification packages, in order to act properly there has to be a clear order and a clear number of notifications of events. 
Conclusions and Way Forward
For Public Safety, rarely occurring events or worst case scenarios cannot be ignored, but need to be handled gracefully. In addition, predictability of behaviour could be as important as extended functionality. It is important that those aspects are addressed properly. 

At the May 2016 meeting, SA2 has recognized that it does not seem to be enough information to clearly determine all the relevant use cases and whether or not the provided functionality was sufficient or may have undesirable effects. SA2 decided to send a LS to SA6 (S2-163213) asking for some direction, on a small subset of the raised issues. However, the LS was worded such that SA6, should it choose to do so, could respond broadly and address issues not identified explicitly in SA2’s LS. 

On the technical aspect, SA2, through its CRs, has decided that for now, to keep the pure aspects of the Priority Sharing feature, but not to make any changes (and leave open pending some response from SA6) the pre-emption aspects. Assuming that SA6 responds in a conclusive way, it can be expected that SA2 will line up with the service needs and descriptions identified by SA6.

From a CT perspective, it has to be understood that, when considering the functional implications and not just the ease of realization, the feature may be more complex than originally envisioned. Therefore some patience and prudence, above and beyond the normal practice, when progressing the work, may be necessary.    

