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Abstract:
At SA2#115, CRs against stage 2 23.203 and 23.228 were approved in support of the Priority Sharing feature (see S2-163150 and S2-163156). The pre-emption behaviour associated with the feature Priority Sharing was left open and a liaison (S2-163100) was sent to SA6 asking for further clarification/guidance on this issue as well as others. This paper discusses and proposes a way forward to handle pre-emption for public safety / mission critical services. 
------------------------------------------------------------------------------------------------------------------------------------------------

1 
Discussion
At SA2#115, CRs against stage 2 TS 23.203 and TS 23.228 were approved in support of the Priority Sharing feature (see S2-163150 and S2-163156). The pre-emption behaviour associated with the feature Priority Sharing was left open and a liaison (S2-163100) was sent to SA6 asking for further clarification/guidance on this issue as well as others. The CT#72 plenary has approved Stage 3 company contributions for TS 29.212 and TS 29.214 (CP-160368 and CP-160287) consistent with the Stage 2 CRs approved by SA2 (which do NOT include pre-emption). 
Experience shows that Priority Sharing and pre-emption are fairly complex features that could require several meetings to be agreed upon in detail and then properly reflected in the specifications. Although SA2 may be waiting for a response from SA6 to provide their opinion , it would be productive to start the discussions now, to better understand the issues.

1) At CT#72 and SA#72, clear guidance has been provided that only changes and omissions that are strictly necessary  to be addressed for the good functioning of features already approved in Rel-13 should be submitted for consideration under Rel-13 work items. Under these circumstances the following proposal is made:

Proposal 1. Only essential corrections / omissions are to be addressed by SA2 for Rel-13 in support of the Priority Sharing feature, with pre-emption functionality to be addressed as part of Rel-14 work.
Consequently Proposals 2 and 3 below should be considered as candidates for Rel-13 and Proposal 4 below should be considered as candiadates for Rel-14.
2) To be considered for rel-13:  according to S2-163150 and the now included text section 6.1.19, “To enable the usage of the same bearer, an AF may indicate to the PCRF that a media flow of an AF session is allowed to use the same priority as media flows of the same media type belonging to other AF sessions (instead of the service priority provided for this media flow).” The text makes clear that the Priority Sharing function applies to media flows of the same type, and just having the same QCI is not sufficient for using Priortiy Sharing. Discussions on the CT3 reflector within the context of Stage 3 also stressed this point. The computation of the QCI depends, besides local policy, on both application type and media type as some applications may use multiple media. It is possible that different media type can result in the same QCI if they belong on the same application. However, in the absence of priority sharing, two flows of different media type may end up bound to the same bearer (if they have the same QCI and the same ARP), while when priority sharing is used the two flows could  end up bound to the same bearer only if they also have the same media type.
Proposal 2. SA2 should clarify the behaviour and ensure that TS 23.203 reflects a consistent view on computing QCIs and on the binding of flows of different media type but same QCI with and without priority sharing.
3) To be considered for rel-13:  to ensure predictable and deterministic behaviour, which is essential for public safety and mission critical applications, the settings of the PVI and PCI bits cannot be left only to the local policy, unless they are always set up the same way: yes if pre-emption is allowed, no if it is not. Furthermore, TS 23.203 allows that the setting of those bits be considered or not when determining “same ARP”.  

For mission critical point of view, it is essential that applications are allowed to at least provide their “desired” setting of those bits, even if local policy can override them if need be. (For example, it may be desirable that emergency-type flows are treated differently from non-emergency type flows.)
Proposal 3. SA2 should allow the applications to provide input on the desired setting of the PVI and PCI flags and if this input is provided, require that it is not ignored when determining “same ARP”.
Note that this proposal is fully backward compatible with existing behaviour, which is not changed if the application does not provide explicit request for setting the PVI and PCI, as it is currently the case.

The reason to consider this proposal for rel-13 is because Priority Sharing is supported in rel-13, and it includes the computation of new values for the PVI and PCI for the common (shared) bearer, and it is desirable to have these values computed based on predicatble settings as indicated by the applications. 
4) Pre-emption related, to be considered for rel-14:  when pre-emption text (now removed) was added to 23.203 in the April 2016 meeting (Sophia Antipolis),  the name of the additional parameter which controlled the pre-emption was pre-emption vulnerability indicator, which created confusion as being the same as the PVI which is associated with flows and bearers, yet having different semantics and functionality and applying to multiple flows rather than only one .
Since pre-emption needs to be predictable and deterministic when seen by public safety  user and multiple ways of doing the pre-emption are reasonably possible/desirable (including the current or rel-13 way which is implementation and policy dependent and can be seen as “default” and/or “backwards compatibility” mode ), it is proposed that the pre-emption related parameter actually indicates an order in which flows will be pre-empted and how many requests will be made to the RAN for bearer allocation or modification. The proposal is to have this pre-emption parameter named pre-emption strategy  or pre-emption control and to have it optionally included, and when included to have it specify:
· whether only the flows on the priority sharing bearer would be considered for pre-emption or the flows on all the berarers related to the current PDN or the flows on all the berarers across PDNs

· initial number of flows to be pre-empted before the first attempt is made to RAN for bearer allocation or modification

· maximum number of RAN attempts for bearer allocation and modification

· number of flows to be pre-empted between consecutive RAN attempts

· whether the secondary pre-emption citeria (i.e. after priority order) should be “oldest flow”, “most recent flow” or “flow currently using most resources”.
Proposal 4. To be possible to oprtionally include a  pre-emption control /strategy parameter when a new flow is added or modified, for the aim of  identifing the complete set of existing flows that are candidates for pre-emption, as well as the order in which they will be pre-empted and the maximum number of RAN attempts to allocate or modify the bearer that would accommodate the new/modified flow.
2 
Proposals
SA2 to agree on the proposals in this paper and encourage interested party work cooperatively on CRs for the next SA2 meeting (e.g. via e-mail) with the aim of  implementing  those agreements.
Proposal 1. Only essential corrections / omissions are to be addressed by SA2 for Rel-13 in support of the Priority Sharing feature, with pre-emption functionality to be addressed as part of Rel-14 work.
Proposal 2. SA2 should clarify the behaviour and ensure that TS 23.203 reflects a consistent view on computing QCIs and on the binding of flows of different media type but same QCI with and without priority sharing.
Proposal 3. SA2 should allow the applications to provide input on the desired setting of the PVI and PCI flags and if this input is provided, require that it is not ignored when determining “same ARP”.
Proposal 4. To be possible to oprtionally include a  pre-emption control /strategy parameter when a new flow is added or modified, for the aim of  identifing the complete set of existing flows that are candidates for pre-emption, as well as the order in which they will be pre-empted and the maximum number of RAN attempts to allocate or modify the bearer that would accommodate the new/modified flow.

