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Abstract of the contribution: this contribution shows what additions and clarifications will be needed in 23.271 to support concurrent location requests.
1. Introduction

TS 23.271 implicitly allows more than one location request to be ongoing for any UE at the same time. This is certainly true in the core network which supports an LCS reference number assignment by an H-GMLC to a deferred MT-LR or periodic MO-LR TTTP (transfer to third party) as a means of distinguishing different concurrent deferred location requests. It also applies to the MSC, SGSN and UE which may have to support the receipt of several MT-LR, MO-LR and NI-LR requests at the same time. It does not currently apply so much to the GERAN which only supports one location request on the A interface and one request on the Gb interface at any time or to the UTRAN which only supports one geographic location request at any time on the Iu interface. An attempt to allow multiple location requests on the Iu interface  was made recently and involves only adding a local reference number to the RANAP Location Reporting Control and Location Report messages (see CRs R3-061705 and R3-071706 from Huawei discussed at RAN3#54 in November 2006). The CRs were not agreed but the RAN3 meeting minutes indicate that no serious objection in principle existed and that the CRs might be resubmitted with some corrections.
Given that multiple concurrent location requests can already occur with respect to the core network and UE and may be allowed soon in the UTRAN, a question arises as to whether their support is completely clear in TS 23.271 (the overall system stage 2 for LCS). It turns out that not only is 23.271 completely reticent concerning how concurrent requests might be supported (e.g. implementation alternatives for different entities) but also the lack of clarity opens up the possibility of some different alternative forms of treatment. With the various types of deferred location request now supported in Rel-7 (e.g. periodic location, change of area events), the understanding of interaction of multiple location requests becomes even more important.
In this discussion document, an example user case is described and then some principles concerning support are elaborated together with their implications to different entities.
2. Example User Case

The following example shows that concurrent location requests may occur in some cases as a normal event and may then have to be supported.
Consider a child carrying a location (e.g. GPS) enabled device compatible with 3GPP who gets “lost” on his/her way home after school. Typically the parents, the school and the police would be notified.

· The child’s mother launches a Child-finder application on her desktop PC at home, for periodic location report of (e.g.) 2-minute interval for infinite number of fixes;

· The police try to track the child from their People-monitor system every 30 seconds, for (e.g.) 600 fixes – by default, the request from police is assigned a high priority;

· The school (e.g. teacher) also launches a Student-Locator application from the school for periodic location report of 5-minute interval for (e.g.) 24 fixes until school closure time;

· The child’s father is out of town on a business trip. Whenever he has access to internet, he will also launch the Child-finder application on his laptop and make an immediate direct (i.e. single shot) report request of the child’s current location. 

In this example, the various location requests might be active for only a short time if the search is quickly successful – but they will be concurrent during this interval. Other similar examples can also be constructed. The point is that a good system will support all the requests concurrently.

3. Basic Principles
The following principles are proposed in terms of 3GPP support.
1. When not prevented by other standards limitations (e.g. GERAN or UTRAN limitation to only one concurrent location request), multiple location requests are to be explicitly allowed to occur concurrently.
2. Different concurrent location requests are treated separately and are not visibly combined or made dependent on one another by any entity.
3. The current GERAN limitation of only one concurrent location request is retained (since it is considered that removing this could be quite complex).
4. The current UTRAN limitation of only one concurrent location request should be removed in Rel-7 by adding a local reference number to the RANAP Location Reporting Control and Location Report messages as has already been proposed in RAN3. For the time being, it will be assumed (from a TS 23.271 perspective) that the limitation remains in place. If and when the limitation gets removed, the following additional principle would be proposed:

4a: The UTRAN may (but is not requited to) optimize support of multiple concurrent location requests transparently to other entities (e.g. by using the same location estimate to support more than one location request).
5. The UE may (but is not required to) optimize support of multiple concurrent location requests transparently to other entities (e.g. by using the same location estimate for UE based positioning or the same measurements for UE assisted positioning associated with more than one location request).
6. Implementation limitations are allowed whereby an entity that, either itself or in association with another entity, cannot support concurrent location requests or more than a certain number of concurrent location requests is allowed to reject or defer new concurrent requests or cancel one or more existing requests.
7. LCS Client priority should be considered for (6) – e.g. give location requests associated with emergency services or lawful interception clients priority over other location requests.

 

These principles are defined to make support explicit (principle 1), to reduce complexity (principles 2, 3), to enable flexibility without impacting other entities (principles 4a, 5), to improve UTRAN support with only small stage 3 impacts (principle 4), to allow for implementation limitations (principle 6) and to avoid impairment to high priority location requests (principle 7).
4. Implementation Consequences
Implementation consequences of the preceding principles to different network elements are elaborated here. This elaboration summarizes the impacts defined in the accompanying CR to 23.271 (S2-070142).
4.1 H-GMLC Impacts

It seems logically correct to let the H-GMLC determine how to support parallel MT-LR and MO-LR TTTP requests, based on the user subscription preference recorded in user profile at H-GMLC, and the External Client Id provided by R-GMLC (in case of MT-LR) or by the UE (in case of MO-LR TTTP). For example, requests associated with emergency services or lawful interception clients should receive priority over requests from other types of client.

Based on the basic principles defined earlier, the options for H-GMLC whenever a new concurrent location request is received are:

· The H-GMLC may cancel one or more of the ongoing MT-LR and/or MO-LR TTTP requests (where a procedure for cancellation has been defined), or

· The H-GMLC may reject the current MT-LR or MO-LR TTTP request, or

· The H-GMLC may defer (i.e. queue) the current MT-LR or MO-LR TTTP request, or

· The H-GMLC may allow the current MT-LR or MO-LR TTTP request to proceed in parallel with the existing request(s).

· In the event that the H-GMLC lets the request proceed, the VMSC/SGSN or UE may still cancel a previous request or may still reject the current request.

4.2 VMSC/SGSN Impacts
Based on the basic principles, if one or more other location requests (MT-LR, MO-LR and/or NI-LR) are already ongoing for the target UE when a new MT-LR, MO-LR or NI-LR request arises, the VMSC/SGSN has the following options:

· The VMSC/SGSN may cancel one or more of these ongoing location request (where a procedure for cancellation has been defined), or

· The VMSC/SGSN may reject the current request, or

· The VMSC/SGSN may defer (i.e. queue) the current request, or 

· The VMSC/SGSN may allow the current request to proceed in parallel with the existing request(s), as permitted by the RAN where applicable.

· Note that, in the event that the VMSC/SGSN allows a deferred location request to proceed which requires support from the UE, the UE may still reject the location request.
· Any decision to cancel a previous request or defer or reject the current request at VMSC/SGSN should take into account the associated client identities. For example, requests associated with emergency services or lawful interception clients should receive priority over requests from other types of client.

4.3 UE Impacts
The UE can reject new location requests if it cannot support (e.g. more than a certain number of) concurrent requests. In the case of deferred periodic location requests which may require prolonged support in the UE, each location request would be supported separately from the others. That would mean separate MO-LR TTTP invocations from the UE, for example, to transfer the UE location periodically to the LCS client for a periodic MT-LR or periodic MO-LR TTTP. The UE could, of course, transfer the same location estimate in the case MO-LR short circuit is used if some of the reporting intervals occurred at (almost) the same time. But that would be an internal implementation decision in the UE and would not be visible to other entities. 
5. Conclusions
The principles and impacts described here are relatively simple since the aim is not to add new signalling or procedures but just to let existing procedures operate in parallel in an non-interfering manner and to allow for the possibility of implementation restrictions – e.g. while the H-GMLC can assign up to 256 distinct MT-LR/MO-LR reference numbers, many entities might support a much smaller limit. It is proposed that the impacts and main principles be made explicit in TS 23.271.
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