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Abstract of the contribution: This paper discusses the various scenarios for user location reporting, and the limitations of solutions based on PRA concept when there are too many PRAs as well as for reporting changes of “administrative” areas i.e. areas not limited to cells, eNBs and TAs. It proposes to ask SA1 to clarify the use cases for user location reporting and associated requirements and to define the associated actions expected from PCRF in order to help SA2 to build proper solutions. 
1
Discussion
At SA2#106 meeting, S2-144007 (Discussion on extended PRA solution, China Unicom, China Telecom, ZTE) explained that the existing Presence Reporting Area mechanism was not sufficient for the support of certain scenarios.

The proposed solutions were:

· Solution 1: allowing multiple PRAs for a PDN connection;

· Solution 2: keeping the single-PRA concept, but add the serving cell/eNB/serving area id which the UE enters. That solution was discussed and it was commented that the requirement is not satisfied as a move between districts in the same PRA would not be reported. So this solution 2 is not discussed any more in this paper.
But let’s discuss scenarios first.
1.1
Scenarios

The scenarios listed in S2-144007 which were the basis for extending the PRA reporting mechanism towards the Multiple PRA reporting mechanism are listed below:

1) “Usually in one big city, there are many interesting districts, e.g. business district, tourist resort”

For such scenario, if we understand correctly the notion of “district” as simply “business area”, “tourist resort”, “shopping mall”, and if this kind of “districts” are limited to up to 5 or 6, then the multiple PRA per PDN connection concept as an extension of the existing PRA concept seems to be the best answer to that scenario. Note that a business area and shopping mall area could widely overlap. 

However, if the set of districts is more than 5 or 6 different types, then the multiple PRA per PDN connection concept is not adapted: it is not conceivable that the PCRF subscribes to a list of tens or hundred PRAs.

2) “There is a popular deployment for indoor eNB. And usually one indoor eNB just indicates one building, therefore knowing if the UE is in some certain indoor eNBs helps PCRF to know if the UE is in some certain buildings. However, according to existing mechanism, there is no event trigger like “eNB changed” and the effective way to realize this function is to support extended PRA, given that only PRA can be defined as eNB level granularity.”

The description is not crystal clear and we see a number of different interpretations: 

· either the above scenario corresponds to have a report each time the UE change between indoor and outdoor, and PRA extension might be used with a single PRA defined as “all the indoor eNBs” (but what about the amount of signalling?);

· or the above scenario corresponds to certain indoor eNBs, and

· if the set of eNBs is seen as a single PRA, multiple PRA concept can be used;

· if the set of eNBs is seen as a number of PRAs, then it depends on the number of PRAs (see rationale above in bullet 1)

· or the above scenario corresponds to an eNB in general, and so with a PRA per eNB. In this case, PRA concept is not adapted.

Conclusion 1: a PRA is an area of interest whereby the PCRF is notified whether the UE is INSIDE or OUTSIDE the area of interest. The PRA change notification mechanism can be extended to multiple PRA per PDN connection as long as the PCRF has not to subscribe to tens or hundreds PRA entering/leaving reporting.

The above described scenarios have not been studied by SA1 and we are concerned by the fact that there are not representative for comprehensive Location Reporting scenarios.

A kind of scenarios that is not mentioned in S2-144007 is all the scenarios which require the reporting of the User Location at a granularity that is different from radio-related areas (i.e. cell, eNB, TA, LA, RA) i.e. at “administrative area” level. Administrative areas can be for example: 

· in China: provincial level regions (33), prefecture level regions (333), county-level regions (2,862), township-level regions (41,636);

· in France (metropolis): regions (13), departments (95); 

· in UK: territorial police areas (48);

· Public Safety regions e.g. organized in local jurisdictions (cities and counties), and special districts (schools and hospital); 
Conclusion 2: There are scenarios which require the reporting of User Location at an “administrative area” level i.e. the requirement is to know where the UE is located at a certain granularity. And this kind of scenarios cannot be satisfied by multiple PRA per PDN connection mechanism. 
Another aspect of the UE Location Reporting is to define what the operator is expecting from such reports. It can be for charging reasons (OCS), it can be for changing PCC rules, but it can also be for other purposes such as sending an SMS to the UE (would PCRF be configured for that or via a specific application?), relaying the reports to an application that builds statistics, etc. 
Conclusion 3: PCRF actions on receiving a report from the EPC need to be clarified. 

1.2
Solutions
 Multiple PRA per PDN reporting solution (solution 1 of S2-144007) 

In the multiple PRA solution, each PRA represents a “district” (“area of interest”), and the PCRF is assumed to be configured with the list of PRAs for a UE for a given PDN connection. The PCRF provides this list to the PGW during IPCAN session creation/modification. The PGW provides the list of PRAs to the MME. The MME is assumed to be configured with the mapping PRA <-> List of cells/eNBs/TAs (pre-defined PRAs). It can be added that:
· Whether the solution of requesting the reporting for  multiple PRA per PDN connection works depends on the number of different “areas of interest” where to track the UE: if the number of these “areas of interest” is big (Chinese prefecture:333 or even county level: 2,862) then it may not make sense to associate a PDN connection with a set of PRA containing one PRA per each “area of interest”
· When a UE moves from cell-A (which belongs to PRA-X) to cell-B (which belongs to PRA-Y), the UE leaves a PRA-X and enters a PRA-Y, hence two reports are sent to the PGW and the PCRF; 
Administrative Area Type reporting solution 
For scenarios which are not solved by Multiple-PRA mechanism, a solution would be to configure PCRF/SPR with an “administrative area type” (county, prefecture, province, etc.), and to define that “administrative area type” as a set of “administrative areas”, each administrative area being a list of cells/eNBs/TAs configured in the MME (similar to a pre-defined PRA). PCRF can then request the EPC to report location change at “administrative area type” level, and the reporting would then occur at each administrative area change in the requested type (province level, prefectural level, county level, etc). 
Examples:

· For UE1, PCRF requests reporting at “prefectural” level to the EPC. The EPC will report each UE1 move between prefectures;

· For UE2, PCRF requests reporting at “Chinese province” level to the EPC. The EPC will report each UE2 move between Chinese provinces;

It can be seen as a kind of extension of existing location change reporting at cell level or TA level: a report is sent to PGW and PCRF when the UE changes of “administrative area”. 
It is also possible to have cells not belonging to any administrative area for a given level via defining a “NULL” administrative area. 

Advantages of such a solution are:

· The signalling path from PCRF down to the MME is not impacted / burdened by the number of administrative areas associated with an administrative area type. 

· For a requested administrative area type (e.g. district, province), when the UE changes administrative area (district/region/province/state), only a single report is sent to PGW and PCRF; 
· Note that, for a given administrative area type (e.g. district, province), when the UE moves to/from a cell that does not belong to an administrative area, one report is also sent to PGW and PCRF. A change of administrative area report can be reused by introducing a “NULL” administrative area per administrative area type;
2
Proposal

It is proposed:

· To agree with the three conclusions of this paper;

· In order that SA2 can build proper solutions, to liaise with SA1 to request them to define the use cases and associated requirements related to User Location reporting and associated actions on receiving the reports, attaching the present discussion paper. 






















3GPP

SA WG2 TD


