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1 Reason for Contribution

To define a mechanism for triggered location services in SUPL 2.0 for Network Initiated Non-Roaming Proxy Mode.
2 Summary of Contribution

This document describes the mechanism for triggered location services in SUPL 2.0 for Network Initiated Non-Roaming Proxy Mode.
3 Detailed Proposal

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.
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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 process (authentication and authorization, determination of the positioning method) and to ready the SET and the H-SLP for the ensuing 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 triggered or area events triggered location information, QoS, client identity and other information.
b. The H-SLP verifies that the current SET location is within the H-SLP service area and that the SET supports SUPL periodic triggered or area events triggered location.

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 (e.g. A-GPS) and may include notification and verification information, QoS, service-type and other information. The service-type describes which service is requested.(e.g immediate, triggered periodic or triggered area event, emergency etc.).

d. The SET establishes a secure IP packet data connection to the H-SLP. The SET may also notify the user about the prospective periodic or area events triggered location and, if required, obtain the user’s permission. Assuming that the SET can support periodic or area events 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 (e.g. RRLP, RRC, IS-801) 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 which concludes the initiation phase. The SUPL TRIGGERED RESPONSE message includes the posmethod to be used for the entire location session (the H-SLP and SET store the posmethod parameter for the whole duration of the triggered location session). The SUPL TRIGGERED RESPONSE message is required in order to avoid race conditions in non-proxy scenarios (the SUPL POS INIT message could potentially arrive at the H-SPC before the SUPL TRIGGERED START message arrives at the H-SLC). The SET can now proceed into the location phase when the first location estimate is triggered. 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 SET needs to send the first location estimate to the H-SLP, it engages in a Location Session with the H-SLP. The particular message flow for that Location Session depends on the posmethod (e.g. A-GPS SET Based, A-GPS SET Assisted, A-GPS SET Based Preferred and A-GPS SET Assisted Preferred).

h. The H-SLP forwards the location estimate to the SUPL Agent in an MLP Triggered Location Report.

i. When the SET needs to send the next location estimate to the H-SLP, it engages in a Location Session with the H-SLP.

j. The H-SLP forwards the location estimate to the SUPL Agent in an MLP Triggered Location Report.

k. If the SET operates in SET Based only mode and requires assistance data, the SET engages in a Stay Warm Session in order to obtain the required assistance date from the H-SLP. Note: this step applies to SET Based only mode and can occur at any time during a triggered location session whenever the SET needs updated assistance data.

l. When the SET needs to send the next location estimate to the H-SLP, it engages in a Location Session with the H-SLP.

m. The H-SLP forwards the location estimate to the SUPL Agent in an MLP Triggered Location Report.

n. When the SET needs to send the last location estimate to the H-SLP, it engages in a Location Session with the H-SLP.

o. The H-SLP forwards the last location estimate to the SUPL Agent in an MLP Triggered Location Report.

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 and SET Assisted Preferred, 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 still 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 directly from the SET. Note that for SET Based Preferred and SET Assisted Preferred the H-SPC 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).

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 still 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 still 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.
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Figure 2: Location Sessions for SET Assisted, SET Based Preferred/SET Assisted Allowed and SET Assisted Preferred/SET Based Allowed (Network Initiated). Note that for RRLP, the RRLP-Measure Position Request – RRLP Measure Position Response call flow is executed.
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Figure 3: Location Session for SET Based only (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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5 Recommendation

Adopt this proposal as the mechanism for triggered location services support in SUPL 2.0 for Network Initiated Non-Roaming Proxy Mode.
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