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Abstract of the contribution: Propose to do some enhancement for support of mulitple PRAs, with sending PRA information from the PCRF together with event trigger request for report of Change of UE presence in the PRAs, instead of restricting that the PRA information may be sent only during IP-CAN session establishment. Furthermore, with this enhancement, the PCRF is able to update the PRAs information for the corresponding IP-CAN session.
1. Introduction
At SA2#114 meeting, FS_AULC concludes to apply solution #5, i.e. Enhancement of PRA mechanism, to support simultaneous activation of multiple UE-dedicated PRA(s) and/or core network pre-defined PRA(s) for each PDN connection. Existing PCC nodes and procedures are to be enhanced to support this new feature. Along with this enhancement during normative specification work, a potential optimization to avoid storage of PRAs information in the PCEF or MME/SGSN before the PCRF subscribes to change of UE presence in the PRA can be supported.

2. Discussion
In the section 6.4 of the TS 23.203, it says:

Upon the initial interaction with the PCEF, the PCRF may provide the Presence Reporting Area Identifier and optionally, the elements comprising the Presence Reporting Area, to be used for reporting changes of UE presence in a Presence Reporting Area. Only one Presence Reporting Area may be set for a given PDN connection. The PCEF provides the Presence Reporting Area Identifier to the OCS during the initial interaction with the OCS. The PCRF and the OCS may then activate and deactivate reporting changes of UE presence in Presence Reporting Area by setting / unsetting the corresponding event trigger as described in clauses 6.1.4 and 6.1.3, respectively. If the OCS does not receive a Presence Reporting Area Identifier during the initial interaction (e.g. if the PCRF did not provide it to the PCEF), the OCS may provide a Presence Reporting Area Identifier to the PCEF. The OCS may then activate and deactivate reporting changes of UE presence in Presence Reporting Area by setting / unsetting the corresponding event trigger as described in clause 6.1.3.

This requests that the PCRF may send PRA information at IP-CAN session establishment procedure, and may then activate and deactivate reporting changes of UE presence in the PRA by setting / unsetting the corresponding event trigger, which implies that the PCEF needs to store the PRA information received during session establishement procedure until the PCRF subscribes to change of UE presence in the PRA. This might not be an issue in case of support of single PRA, since the PRA information may not need much storage resource in PCEF. However, this would be different in case of multiple PRAs, and some enhancement can be done to improve it.
For multiple PRAs, a possible optimization to avoid storage of PRAs information in the PCEF is to request the PCRF to send the PRAs information when it needs to subscribe to change of UE presence in the PRAs, i.e. sending the PRAs information when setting the event trigger for report of change of UE presence in PRAs. This is not precluded by existing specifications, as described by the following NOTE in the section 4.5.3 of the TS 29.212:

NOTE 1:
There are event triggers that will only take effect when additional information is provided. The PCRF may provide the additional information together with the event trigger or in subsequent PCC rule provisioning.The PCEF will only report those event triggers when the related data is available.

Actually this mechanism is already suppoted to some event triggers, e.g. when the PCRF subscribes to report of revalidation timeout event, the PCRF provides a revalidation time together with the event trigger request.
Furthermore, the PRAs information might be updated by provisioning after the PCRF subscribes to report of change of UE presence in these PRAs during the life time of the IP-CAN session, e.g. the number of PRAs subscribed may be modified, some of the PRAs may be unsubscribed and some PRAs may be newly subscribed to change of UE presence in these PRAs. If the PCRF can send the PRAs information to the PCEF together when setting the event trigger for change of UE presence in PRAs, this procedure can by reused to support update of PRAs information during the life time of the IP-CAN session.
One issue with the existing single PRA mechanism is that the PRA Identifier may need to be sent by the PCEF if received from the PCRF to the OCS during IP-CAN session establishment procedure, and the OCS may then activate and deactivate reporting changes of UE presence in Presence Reporting Area. This issue can be resolved if the OCS can get the PRAs information from provisioning system, instead of PCRF via PCEF. As described in the existing specifications, the OCS is already able to provide a Presence Reporting Area Identifier to the PCEF in the case the OCS does not receive a Presence Reporting Area Identifier from the PCEF during the initial interaction with the PCEF. Considering backward compatibility, the existing mechanism will be kept unchanged for single PRA reporting.
3. Proposal
It is proposed that the PCRF supports to send PRAs information to the PCEF when setting the event trigger for change of UE presence in PRAs. Further it is proposed to allow the PCRF to be able to update the PRAs information by reusing subscription to notification procedure of change of UE presence in the PRAs. This is based on the assumption that the PRAs information if needed will be provisioned in the OCS by OAM, or retrieved by the OCS from the subscription database by other means that is out of scope of specifications.
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