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1
Introduction
3GPP started standardization work on awareness of user location change (AULC) in Sep. 2015 in Release 14. This work focuses on extending the existing Presence Reporting Area mechanism to allow multiple PRAs per IP-CAN session. The PCRF can subscribe PRAs (presence reporting areas) monitoring for a given UE in term of event trigger and the MME will report to PCRF via S/P-GW as soon as the UE enters/leaves the subscribed PRAs. 
The standard work of AULC is performed based on the conclusion from CNO-ULI WID. AULC aims to extend one PRA per IP-CAN Session introduced from CNO-ULI to multiple PRAs per IP-CAN session as event trigger while not jeopardizing the reduced CN load from CNO-ULI. Moreover, it designed a mechanism to avoid MME overload in case of too many PRA monitoring subscriptions in MME. In AULC the subscription was decoupled between PCRF and OCS, which means the PCRF and OCS can subscribe multiple PRAs reporting separately.
During Stage-3 work (CT3, CT4, SA5-CH), CT3 and CT4 modified the GTP-C and Diameter protocols in S11, S5/S8 and Gx interface to support the multiple PRA feature. The CT3 added one more event trigger named “Multiple PRA Feature” in TS29.212 while keeping Rel-12 CNO_ULI feature in case of backward compatibility. The SA5-CH also changed their specs to support the charging when multiple PRAs feature applies.

2
Description
SA WG2

In SA2, multiple PRAs reporting is supported which leads to the updating of attach procedure, handover procedure. There are three kinds of PRAs were defined: 


1) UE dedicated PRA: those PRAs information will be provisioned to MME from PCRF/OCS every time the 

IP-CAN session is established. The PRA information includes both PRA id and PRA list

2) Predefined PRA: the PRA list has been predefined in MME and PCRF only need to indicate the PRA ids so as to 
activate the corresponding PRAs in MME.

3) PRA set: PCRF can indicate one PRA set id to activate a group of PRAs predefined in MME

The three kinds of PRA can be mixed used. 
The MME can select and activate only a part of PRAs indicated from PCRF and return the result to PCRF.
Firgure-1shows how does the PRA id and the list is provisioned to MME and the triggering for MME to report PRA change to PCRF.
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Figure-1 multiple PRA reporting

For the more detail for AULC feature in stage-2, please check CR S2-163317/3328/3682/3683/3684 with revision mark for multiple PRAs functionalities.
SA WG5

A AULC-CH WID has been finished in SA5 to allow OCS to subscribe PRAs for charging work while decoupling from PCRF ‘s behavior (in CNO_ULI, the PRA subscription is coupled between PCRF and OCS, which means PCRF and OCS have to subscribe the same PRA for event trigger).
CT WG3

A AULC-CT3 WID has been finished to add a new event trigger named “Multiple PRA feature” while keeping the Rel-12 CNO_ULI feature in 29.212 for backward compatibility. The diameter protocol on Gx was updated to support multiple PRA feature and no contentious/outstanding issue.

CT WG4

The AULC-CT4 WID has been finished to update the GTP-C protocol and corresponding interface to support AULC feature. There was no outstanding/contentious issue.
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