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1 Reason for Contribution

There has been some recent strong interest in supporting a historic position capability in SUPL 2.0 – see for example OMA-LOC-2006-0067-SUPL2_0-Historical-Positions and OMA-LOC-2006-0071R01-CR-SUPL2_0-RD-Historical-Positions. However, there has not been any significant evaluation of the background requirements, impacts to SUPL 2.0 and general feasibility. This contribution provides an initial evaluation and shows that support for historic positions is feasible under certain conditions.
2 Summary of Contribution

Background requirements are discussed followed by an evaluation of some possible solution types and problems to be overcome.
3 Detailed Proposal

1. Requirements
Support of historic positions can be viewed as an extension to triggered reporting (periodic and area event). SUPL Agents and their associated applications who would like a sequence of location estimates for a particular SET (e.g. periodically or as triggered by certain events) can be divided into the following classes:


Real Time

Application wants real time location estimates only


Quasi-Real Time
Application prefers real time location estimates but will accept historic location

Batch


Application only wants historic location estimates
Possible examples of the real time class include: services with a very frequent update rate (e.g. turn by turn navigation) where any missing estimates can be quickly replaced by new estimates; and any service where the value of historic data does not justify the extra billing cost (e.g. low value asset tracking). 

Possible examples of the quasi-real time class include: services with a less frequent update rate (e.g. child monitoring, taxi management); and services where historic data does justify the extra billing cost (e.g. high value asset tracking). Quasi-real time can be viewed as an enhanced or extended version of real time (in a sense a super-set).
Possible examples of the batch class include: any service where the value of location data is conditional on some later event (e.g. tracking of a stolen vehicle); and services where location information is only used historically (e.g. vehicle road usage charging). The batch class can be further divided into a subclass where a SUPL Agent defines the batch reporting conditions (e.g. when to obtain location estimates and when to send stored location estimates to the SUPL Agent) and a subclass where the SET user defines this.
It can be seen that a spectrum of requirements emerge with the currently defined triggered periodic and area event location at one extreme (real time class) and the previously proposed historic capability at the other extreme (batch class).
2. Possible Solutions

A solution to support the real time class is already being defined in SUPL 2.0. A solution to support the quasi-real time class might be obtained by extending the solution for real time. This would be a natural progression because quasi-real time support needs to include real time support when the SET is within network coverage. A solution to support the batch class might be different to that for real time and perhaps quasi-real time, although it seems preferable to further extend the solution for the latter two classes in order to reduce SUPL 2.0 impacts – i.e. to achieve maximum synergy and minimal redundancy.
3. Sending of Historic Position Estimates versus Historic Measurements

Potential problem areas with storing and later sending historic measurements (e.g. for A-GPS, E-OTD, OTDOA) include the following.
(a) Measurements may not be supported by the serving SLP (V-SLP or H-SLP)

(b) Historic assistance data in the serving SLP (H-SLP or V-SLP) may not be reliable or may not be available

(c) Protocol impacts to RRLP, RRC, IS-801 may be needed (in 3GPP and/or 3GPP2)

Problem (a) arises if the SET assumes a particular positioning method without consultation with the H-SLP and, at the time the measurements are made, is within coverage of an SLP (H-SLP or V-SLP) that does not support this method. In that case, the measurements cannot be later used to produce historic location estimates. The problem also arises if the H-SLP and SET negotiate a position method that is supported by the current serving SLP (H-SLP or V-SLP) but the SET then later moves out of the serving SLP coverage area into the coverage of another SLP that does not support the method. This scenario might not be at all unlikely for tracking applications when the subject is moving over long distances. 
Problem (b) arises if some of the SLPs within whose coverage area a particular SET travels do not maintain a database containing complete historic assistance data. For example, in the case of A-GPS, a serving SLP might need to store historic GPS reference data (e.g. ephemeris, ionosphere). In the case of E-OTD and OTDOA, a serving SLP would need to store historic relative timing data (e.g. GSM RTD measurements) for all base stations. The maintenance of this data could be a significant impact to network location servers (e.g. GSM SMLC, WCDMA SAS). If the data was compressed to save storage, there might also be some loss of accuracy. In addition, the SET would need to provide accurate and reliable timestamp data to allow the SLP to determine the correct assistance data to use. In the case of E-OTD or OTDOA, the timestamp data might have to be relative (e.g. base station timing) rather than absolute (e.g. GPS time).
Problem (c) arises if a SET stores measurements in unsolicited RRLP Measurement Position Responses, RRC Measurement Reports or IS-801 Position Determination Data messages. If these messages are later sent in a batch manner to the serving SLP (H-SLP or V-SLP), there would be a protocol violation if RRLP, RRC or IS-801 was used in the currently defined manner since the SLP expects to send a request (RRLP Measure Position Request or RRC Measurement Control) before receiving any response in the case of RRLP or RRC or to receive at most one set of measurements in the case of IS-801.
None of the mentioned problems (a), (b) or (c) need arise if the SET obtains and stores position estimates instead of measurements. Moreover, the SET is then free to use any positioning method that is supported by both the SET and current serving SLP (H-SLP or V-SLP) in order to obtain each position estimate. In the case of SET based position methods (e.g. autonomous GPS or SET based A-GPS) there may not need to be any interaction with the H-SLP or serving SLP either.
For these reasons, it is considered preferable that a solution to support the three classes of periodic and triggered location service identified above should store location estimates rather than measurements. 
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5 Recommendation

It is recommended to support a spectrum of triggered location reporting services including real time reporting, quasi-real time reporting and batch reporting using a solution involving historic position storage in the SET (in the case of batch reporting and quasi-real time reporting). The preferred solution will extend the currently defined solution for real time triggered reporting. Possible solutions involving historic measurement reporting could be considered as for further study since some significant problems have been identified that would first need to be resolved.
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