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1
Introduction
At last RAN3#69 meeting, it was agreed following [1] to introduce a paging priority indicator over S1 interface.
At the same time, SA2 agreed several CRs [2], [3], [4] on the same topic covering several use cases which complete the solution. In this paper the SA2 solutions are reviewed with the expected RAN3 actions. Then corresponding RAN3 solutions are provided.
2
Analysis of use cases and solutions 
2.1
SA2 IMS use case
In the SA2 solution for the IMS use case [2], the S1 paging is triggered by the MME upon reception of a DDN (Downlink Data Notification) message from the S-GW. SA2 has decided to include the ARP in this DDN message to reflect the priority.  If the ARP does not warrant priority handling for the paging, the S1-AP Paging message is sent normally to the eNB.  If on the other hand the ARP requires priority handling, the S1-AP message is sent including a “priority indicator” IE.

As part of the solution, the ARP of the IMS Signalling Bearer may be updated by the PCRF in a subsequent DDN message. The S-GW transmits a DDN to the MME including the ARP to be assigned in the Bearer Modification.  The MME then issues a new Paging message including a “priority indicator” corresponding to received ARP. The eNB may thus receive two paging messages and should be able to handle this. 
Here is the summarized call flow for the two parts of the solution overviewed above:
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Note: RAN3 action is now to determine the most suitable “priority indicator” to include in the S1AP paging.
2.2
SA2 CSFB use case
In the CSFB SA2 solution [4], the paging comes from the MSC with a priority indicated as eMLPP. The MME translates this eMLPP into a suitable S1AP Paging “priority indicator”. 
SA2 has then clarified that MME will keep a context in order to prioritize the subsequent Extended Service Request. The MME thus subsequently includes the “CSFB High Priority” in the following Init Context Setup message.

The call flow for the two key parts of this solution are summarized as follows: 
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Note: RAN3 action is again to determine the most suitable “priority indicator” in the S1AP paging.

Note: RAN3 should take into consideration a possible RAN2 decision on including a new cause over the radio, either in RRC Paging message or in the message RRC Release with redirection.  Both cases are shown in the above figure. 
2.3 SA2 Bearer Level Prioritization (e.g. IMS Signalling) 

SA2 also decided [5] to signal to the MME the identity of the bearer from which paging is triggered in the DDN message. 
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Note: RAN3 action is here that we could discuss what to do with this new case (and if we need to do something): whether we need a new “priority indicator” also for this case or not. 
2.4
RAN3 available corresponding Solutions
Dedicated “mps-call” or “Priority levels” 
Either a cause like “mps-call” or “high priority” is included over S1AP.
Mps-call is not nice as it indicates the service to the eNB which we try to avoid in RAN3. Also it is not very efficient and future-proof since whenever new services are defined in the future, new associated codepoints would be needed. 
“High-priority” is not nice as well because it implicitly means that in the future we could want to differentiate over S1AP different services without explicitly telling them. We would then have several priority levels like e.g. high, medium, low and then up the eNB to determine priority handling rules. The main drawbacks are 

· first that all MME would need to map the incoming ARP into the same S1AP priority, regardless of vendor.

· and then that all eNBs apply same pre-emption rules between these various priority levels regardless of vendor.
Signalling “Paging priority” = ARP

Why not simply signalling the ARP to the eNB in all cases?

An important remark is that in use case 2.2 clear mapping rules are already in use today for translation of eMLPP priorities into ARP. See TS23067 and TS23.107:

For CS services the Allocation/Retention Priority attribute of the Radio access bearer is derived from the eMLPP priority level attribute (TS 23.067 [9]) and/or the CS Allocation/Retention Priority attribute (TS 23.008 [8]) and/or the Mobile Station Category attribute (TS 23.008 [8])

Similarly in use case 2.1 the PCRF has standardized translation of the IMS priority into the ARP (to build the Bearer Modify message).
And finally for use case 2.3 (if one decides to consider it now or later) one can say that the MME could immediately derive the ARP from the ePS Bearer Id in its context.

The conclusion is that it is like the MME receives the ARP in all scenarios above. The MME actually only needs to set the S1-AP Paging “priority indicator” based on the ARP.

The use of ARP thus ensures that all MME nodes have similar input for their mapping, regardless of the vendor.

The same argument could be used for the eNB: if we set the “paging priority” equal to ARP, all eNBs would receive clear understanding of what is expected as behaviour, without explicitly saying the service = MPS call.
The solution of using ARP is thus fully future-proof.
The only drawback of this ARP solution is in use case 2.2 if RAN2 eventually decides to include a paging cause in the RRC paging message (instead of RRC Release with redirection) it would be necessary for the eNB to map the ARP into this radio cause (that must be be echoed by the UE in the Establishment Cause used in the UMTS RRC Connection Establishment message). However, this is very unlikely for RAN2 would not select RRC Release message if they go on with a radio cause.  
3
Conclusion and Proposals
This paper has analysed and shown that the common point for all SA2 use cases is that at the time of Paging, the MME can expect to either get an ARP or derive the same ARP as incoming input for the S1-AP Paging, regardless of which MME vendor.

Similarly, in order to allow an eNB to have clear priority handling rules regardless of eNB vendor, we propose that the MME simply relays this incoming ARP down to the eNB, instead of trying to translate it into one or a few “paging priority level” codepoints.

This makes the solution generic, future-proof and efficient because it is vendor independent. 

Tdoc R3-102866 thus proposes to introduce the ARP into the S1-AP Paging message as an optional element.
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