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1 Reason for Change

For tracking applications, it is useful to retrieve past positions as well as the current positions.  This would typically occur when a tracking device is usually in a passive mode (not communicating with the SLC, thereby saving battery life). A device in such a mode can nevertheless compute positions if it is a SET Based positioning device, or stored timing data (AGPS pseudo-ranges, EOTD, AFLT, OTDOA, NMR) if it is a SET Assisted device. Such stored data would have a timestamp indicating when it was stored.  When the tracking function is activated, either by the device itself, or by the network, the device would typically enter a periodic mode to allow it to be tracked; however, it is also useful at this point to retrieve the stored positions, as these can greatly enhance the quality of the position estimates from the device, and allow faster location.

More importantly, a tracking request will often not take place until some time after an event has taken place; for instance if a vehicle is stolen, it may be some time before this is reported, but it is very useful to retrieve the movements of the vehicle from the time of the theft.
This requirement has implications for Privacy. If a SET has Privacy settings, there is in general no way to tell whether a stored position might or might not have infringed privacy settings which were in force at the time. It is clearly impractical for the SLC to store all previous privacy settings for all SETs. It is therefore suggested that this requirement be limited to those only those cases where privacy is not a concern, namely either:

a) the SET has never had any privacy settings (this would require only a single flag per SET), or

b) this is a lawful intercept

2 Impact on Backward Compatibility

This contribution has no impact upon backward capability.

3 Impact on Other Specifications

MLP does not currently have a facility for requesting and returning past positions; a CR would be required to add this function.

4 Intellectual Property Rights

Members and their Affiliates (collectively, "Members") agree to use their reasonable endeavours to inform timely the Open Mobile Alliance of Essential IPR as they become aware that the Essential IPR is related to the prepared or published Specification.  This obligation does not imply an obligation on Members to conduct IPR searches.  This duty is contained in the Open Mobile Alliance application form to which each Member's attention is drawn.  Members shall submit to the General Manager of Operations of OMA the IPR Statement and the IPR Licensing Declaration.  These forms are available from OMA or online at the OMA website at www.openmobilealliance.org.

5 Recommendation

It is recommended to accept this contribution and update the SUPL 2.0 AD accordingly.

6 Detailed Change Proposal

1.  Network Initiated, Non-Roaming, Proxy Mode

Figure 1 shows triggered positioning for SUPL for a network initiated location request (MT-LR) where the target SET is in a network (e.g. home PLMN) served by the H-SLP and using proxy mode in which the SET interacts with the H-SLP and not directly with the H-SPC. It is assumed that the trigger resides in the SET as opposed to in the SLP. In the case of area-event triggers, the position of the SET needs to be determined periodically in order to detect whether or not an area-event has occurred. If the area-event condition is met, i.e. the trigger occurred, the last known position estimate is sent to the SLP without conducting a new location fix, i.e. the last calculated position estimate used to determine the trigger condition is used.

The call flow of Figure 1 covers both periodic and area-event triggered location requests.
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Figure 1: SUPL Triggered Location – Network initiated, non-roaming, proxy mode
The triggered location session for Network Initiated scenarios consists of two separate phases: the initiation phase and the location phase. The initiation phase is used to start the triggered session (authentication and authorization, determination of the positioning method) and to ready the SET and the H-SLP for the triggered session. Note that the triggered session does not need to start immediately but can start at some point in the future.

Initiation Phase:
a. The SUPL agent sends an MLP Triggered Location Reporting Request message to the H-SLP for the target SET. This message contains periodic or area-event trigger information, QoP, client identity and other information. 
When the SUPL agent wants to get the stored positions or timing data, MLP TLRR message has stored position indicator.  The stored position indicator stands for the requesting the stored positions or timing data with condition( ex: timing stamps, accuracy or number of the stored positions )
b. The H-SLP verifies that the current SET location is within the H-SLP service area and that the SET supports SUPL.

c. The H-SLP sends a SUPL INIT message to the SET using SMS push or WAP push. This message includes the positioning method preferred or required by the H-SLP and may include notification and verification information, QoP and other information. The SUPL INIT message also includes the service type (immediated or emergency or periodic or area-event trigger) and the stored position indicator (if the MLP TLRR has it) . 
d. The SET establishes a secure IP packet data connection to the H-SLP. The SET may also notify the user about the prospective triggered session and, if required, obtain the user’s permission. Assuming that the SET can support triggered location and the positioning method proposed by the H-SLP in step c and that the user, if asked to verify the location request, grants permission, the SET returns a SUPL TRIGGERED START message to the H-SLP using the IP connection. The SUPL TRIGGERED START message contains the SET capabilities comprising the positioning methods and positioning protocols supported by the SET and the current approximate SET location (e.g. approximate coordinates or location ID).
e. The H-SLP returns an MLP Triggered Location Reporting Answer to the SUPL Agent indicating that the triggered location request has been accepted. 
f. The H-SLP sends a SUPL TRIGGERED RESPONSE message to the SET indicating which positioning method it has chosen for the triggered session. The H-SLP and SET store the positioning method for the the triggered location request in order to reuse the positioning method. The SUPL TRIGGERED RESPONSE message also contains the trigger parameters for periodic and/or area_event triggers. This concludes the initiation phase. The IP connection to the H-SLP may be released by the SET or H-SLP after some timeout on inactivity. 
Location Phase:
g. When the first position estimate needs to be determined for a periodic fix or for an area-event fix, the SET engages in a Location Session with the H-SLP. The particular message flow of the Location Session depends on the posmethod and on the type of trigger (periodic or area-event). Note that for SET Based posmethod, the Location Session is empty i.e. no signalling takes place between the SET and the H-SLP.
 If there is the stored position indicator in the SUPL INIT, the SET chooses the appropriate stored position or timing data by considering timing stamps or accuracy or numbers of the stored position. If there are appropriate stored position, the SET sends the stored position or timing data to the H-SLP.
h. For periodic location or when an area-event trigger was executed, the H-SLP sends the location estimate to the SUPL Agent in an MLP Triggered Location Report. Note that no MLP Triggered Location Report is sent to the SUPL Agent if the location session in step g was only conducted to check the area-event trigger condition. 

i. When the next position estimate needs to be determined for a periodic fix or for an area-event fix, the SET engages in a Location Session with the H-SLP (see step g).

j. For periodic location or when an area-event trigger was executed the H-SLP sends the location estimate to the SUPL Agent in an MLP Triggered Location Report. Note that no MLP Triggered Location Report is sent to the SUPL Agent if the location session in step i was only conducted to check the area-event trigger condition.

k. If the SET operates in SET Based only mode and requires assistance data, the SET may engage in a Stay Warm Session in order to obtain the required assistance date from the H-SLP. Note: this step is optional and occurs only when the SET needs updated assistance data.

l. When the next position estimate needs to be determined for a periodic fix or for an area-event fix, the SET engages in a Location Session with the H-SLP (see step g).

m. For periodic location or when an area-event trigger was executed the H-SLP sends the location estimate to the SUPL Agent in an MLP Triggered Location Report. Note that no MLP Triggered Location Report is sent to the SUPL Agent if the location session in step l was only conducted to check the area-event trigger condition.

n. When the last position estimate needs to be determined for a periodic fix or for an area-event fix, the SET engages in a Location Session with the H-SLP (see step g).

o. For periodic location or when an area-event trigger was executed the H-SLP sends the location estimate to the SUPL Agent in an MLP Triggered Location Report. Note that no MLP Triggered Location Report is sent to the SUPL Agent if the location session in step n was only conducted to check the area-event trigger condition.

p. The triggered location session is ended by a SUPL END message from the H-SLP to the SET.

Location Session and Stay Warm Session

The Location Session depends on the mode of operation: for SET Assisted only, SET Based Preferred, SET Assisted Preferred and cell-id, the Location Session is shown in Figure 2 and consists of the following steps:

a. The SET initiates a Location Session by establishing a secure IP data connection to the H-SLP – if no previously established connection is available - and by sending a SUPL POS INIT message to the H-SLP. The SUPL POS INIT message contains the SET Capabilities supported by the SET, the location-id and optionally a position estimate.

b. The SET engages in a SUPL POS session with the H-SLP. At the end of the session, the H-SLP has a position estimate obtained by either calculating the position estimate based on the received GPS measurements from the SET or by having received the position estimate from the SET. Note that for SET Based Preferred and SET Assisted Preferred the H-SLP needs to perform a SUPL POS call flow that allows the SET to either send a GPS measurement or a calculated position estimate (e.g. for RRLP this implies an RRLP Measure Position Request – RRLP Measure Position Response call flow). Step b is optional and is not required for SET Based only and cell-id positioning methods.

c. The H-SLP sends the calculated position estimate in a SUPL REPORT message to the SET. This step is only required for area-event triggers in SET Assisted and cell-id mode (i.e. where the SLP calculates the position estimate).

d. The SET sends a SUPL REPORT message to the H-SLP including the position estimate which triggered the area-event. This message is only used for area-events triggers and not for periodic triggers.

For SET Based only mode, the Location Session is shown in Figure 3:

a. The SET establishes a secure IP data connection to the H-SLP – if no previously established connection is available – and sends the calculated position estimate to the H-SLP in a SUPL REPORT message.

The Stay Warm Session is used by the SET in SET Based only mode to refresh its GPS assistance data. The Stay Warm Session is shown in Figure 4 and consists of the following steps:

a. The SET establishes a secure IP data connection to the H-SLP – if no previously established connection is available – and sends a SUPL POS INIT message to the H-SLP requesting the particular assistance data it requires. The SUPL POS INIT message contains the SET Capabilities supported by the SET, the location-id and optionally a position estimate.

b. The SET and the H-SLP engage in an assistance data download. The assistance data download is based on a SUPL POS call flow that only allows for download of GPS assistance data. For RRLP this means that an RRLP Assistance Data – RRLP Assistance Data Ack call flow is executed.
When the SET gets the request to send the stored position or timing data, the Location Session is shown in  Figure 5:

a.   1  The SET checks it has stored positions or timing data.

2  The SET chooses the appropriate stored positions or timing data by comparing the timing stamps or accuracy or numbers of the stored position. 

b.   The SET sends the SUPL REPORT to the SLP including the stored position or timing.
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Figure 2: Location Sessions for SET Assisted, SET Based Preferred, SET Assisted Preferred and cell-id positioning methods for Network Initiated.
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Figure 3: Location Session for SET Based only for Network Initiated
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Figure 4: Stay Warm Session. Note that for RRLP, the RRLP-Assistance Data – RRLP Assistance Data Ack call flow is executed.
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Figure 5: Location session for using the previous position 
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