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1
Introduction
This document summarizes the mechanisms for the proposed periodic location capability and describes how privacy is supported. It accompanies the CR 0313 to TS 23.271 in tdoc S2-051992.

2
Periodic Location Event

Periodic location is supported as a deferred location request type, which can be instigated either by an external LCS client or by the target UE. The ensuing procedure goes through 2 separate phases – instigation followed by periodic location – see Figure 1 below. The instigation phase provides the instructions (e.g. LCS Client and target UE identities and periodic location parameters) and necessary authentication, authorization (including privacy support), accounting initiation and negotiates the use of special options – e.g. MO-LR short circuit, GMLC short circuit. The location phase then transfers location periodically to the designated LCS Client. Each phase has several variants which can be combined into different types of message flow. This is illustrated simplistically in Figure 1 (and is defined precisely in the associated CR).
In the instigation phase, the LCS Client can provide the request leading to procedure (A) in Figure 1 which is similar to that for other deferred location request types (e.g., UE available and area event). 

In case the UE subscriber or an application within the UE is the instigator, a deferred MO-LR transfer to third party (TTTP) procedure is used instead to instigate the periodic location reporting to an external LCS client – see (B) in Figure 1.

For both instigation alternatives, the actual periodic location reporting during the location phase is done via the existing MO-LR TTTP procedure with corresponding modifications. Three variants of the MO-LR TTTP procedure are proposed, depending on the capabilities of the network and UE, and the requirements from the application:
1. Repetition of the existing MO-LR TTTP procedure for a one-shot location estimate - see (C) in Figure 1. This is similar to the periodic location currently supported in 23.271, but the UE and not the R-GMLC is responsible for repeating the location requests. This reduces the paging and signalling traffic in the network, avoids the need to maintain radio resources (e.g. SDCCH) throughout the location phase and effectively resolves mobility (e.g. since handoff to a new MSC or SGSN is transparent). In addition, since the UE is the instigator, it is aware that future location requests are needed, and hence can maintain state information between the individual location requests and take any necessary action to maintain valid assistance data, etc. This would usually allow a shorter response time (i.e. reporting interval) compared to the case where each location estimate is treated as a one-shot location estimate (i.e. instigated from the R-GMLC) – e.g. since successive cold start locations can be avoided.
2. Repetition of the MO-LR TTTP procedure as in (1) (see (C) in Figure 1) but with transfer of a location estimate directly to the MSC/SGSN in the MO-LR Supplementary Services Invoke message (“MO-LR Short Circuit”) if UE-based positioning is supported by the UE. This would allow bypassing of the RAN positioning procedure, and hence, would reduce the end-to-end response time (e.g., allowing short reporting intervals) if UE-based positioning is supported by the UE. By using the Supplementary Services procedure only, the periodic location reporting would be independent of the RAN (e.g., UTRAN or GERAN).
3. Use of the MO-LR TTTP invoke message to request periodic location within the RAN, if supported by the serving RAN (e.g., in case of UMTS) – see (D) in Figure 1. This would in particular be useful in case the target UE supports only UE-assisted methods. Instead of repeating the location request to the RAN as in case 1 above, a single request would be sent to the RAN, which would result in a series of reports according to the specified reporting interval. However, support of this functionality may depend on the serving RAN (e.g., if RAN is UMTS). 

All three possibilities are specified in the proposed CR 0313, tdoc S2-051992 and their support may depend on the capabilities of the network and UE, and the requirements from an application. For migration purposes, a reasonable sequence might be to support (1) first followed by either (2) or (3).
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Figure 1 – Periodic Location Phases and Procedures
3
Location Transfer Directly to the R-GMLC
The use of alternative 2 above (i.e., “MO-LR Short Circuit”) would be the most efficient way of performing periodic location (i.e., requires the least network resources) and would allow short periodic location reports, which may be required for tracking applications and turn-by-turn directions. 
To further reduce the end-to-end response time, the proposal in CR 0313, tdoc S2-051992 includes the option to send the periodic location reports directly from the MSC/SGSN to the R-GMLC without intermediate transfer through the V-GMLC and H-GMLC (i.e., “GMLC Short Circuit”), if this has previously been agreed between all network elements. This option is applicable to all 3 location phase variants.
As opposed to an ordinary MO-LR TTTP procedure (i.e., which has not previously been authorized by the network) there may be no need to repeat the authorization and privacy checks that have been performed during the instigation phase (e.g. authorization and privacy checks regarding the target UE and LCS Client in the H-GMLC and V-GMLC). 
4
Privacy Support
The proposal for periodic reporting makes use of the enhanced user privacy architecture supported in Release 6. 

In case of deferred MT-LR for the periodic location event, the common MT-LR procedure in PS and CS domain according to clause 9.1.1 of TS 23.271 is executed during the instigation phase. The H-GMLC performs all the required authorization and privacy checking on the basis of the UE subscriber’s privacy profile. If privacy notification/verification is needed, the existing LCS Location Notification procedure is used, where the UE gets the information that this request is for periodic location, and may in addition get the details of the periodic location event (e.g., number of reports, reporting interval, etc.). The UE user has the possibility to accept or deny the periodic location request.

Once an instigated periodic location reporting has started and is in the location phase, the UE, R-GMLC or H-GMLC can at any time cancel the periodic location reporting. 
Since an MO-LR TTTP procedure is used for periodic location reporting, the UE can at any time either stop sending MO-LR Invoke messages, or (for RAN periodic reporting) may use the LCS Location Update Ack message with a cancellation request, as described in steps 11 and 12 of clause 9.1.10.2 of the proposed CR in tdoc S2-051992.

If the R-GMLC does not receive expected location reports (e.g., because the UE user has cancelled the procedure or no longer has radio coverage), the R-GMLC would instigate the cancellation procedure as described in clause 9.1.10.3 of the proposed CR in tdoc S2-051992. 
Also the H-GMLC can cancel the procedure at any time, e.g., when the UE’s privacy profile stored in the H-GMLC or in the PPR was changed, as described in clause 9.1.10.3 of the proposed CR in tdoc S2-051992. 

It is emphasized here, that the above described privacy mechanisms are also supported if “GMLC Short Circuit” is used. The instigation phase of the periodic location event involves all network elements (e.g., R-GMLC, H-GMLC, V-GMLC, etc.) and the LDR Reference Number is assigned by the H-GMLC. Although, in case of “GMLC Short Circuit” the individual periodic location reports are not seen by all GMLCs, the final location estimate is seen by all GMLC’s (i.e. V-GMLV and H-GMLC), which informs the corresponding GMLC that the procedure is ending, and the H-GMLC can release the assigned LDR Reference Number. 
Since the “GMLC Short Circuit” is optional, any of the three logically participating PLMNs (R-PLMN, H-PLMN, V-PLMN) can forbid it if there are security and privacy concerns in certain cases. For example, in case an application requires very infrequent location reports (e.g., once every hour) there may be no advantage in using “GMLC Short Circuit”. Or if the subscriber’s privacy profile has different privacy settings for different geographic locations, the use of “GMLC Short Circuit” may not be allowed by the H-PLMN if the location reporting lasts for a very long period of time (i.e., where there is a high likelihood that the UE subscriber may move out of the specified area). 
On the other hand, applications requiring very frequent reports (e.g., once every ~2 seconds for a certain period of time in case of some tracking/navigation application), the use of “GMLC Short Circuit” would save system resources and avoid potential delays and bottlenecks, and in that case, there may be no need that each location request is verified by both the H-GMLC and V-GMLC. 
5
Summary
The accompanying CR defines support for periodic location using a deferred event mechanism that may be later enhanced to support other types of event triggering without significant changes in procedure. The mechanism includes an instigation phase, that allows instigation from either an external LCS Client or target UE, and a location phase that includes 3 variants – (1) MO-LR TTTP repetition, (2) MO-LR TTTP repetition with a direct UE to network location estimate (MO-LR short circuit) and (3) RAN periodic location instigated by an MO-LR TTTP request. For migration purposes, support of (1) can precede (2) and (3). For all 3 variants, a GMLC short circuit option can be used to further reduce delay. 
The use of both the proposed “MO-LR Short Circuit” and “GMLC Short Circuit” options provides a very efficient mechanism for periodic location transfer to an LCS client by reducing resource usage and associated delays and bottlenecks.
The privacy mechanisms specified in TS 23.271 are supported in this proposal.

The use of the reporting method (e.g., “MO-LR Short Circuit” and “GMLC Short Circuit” options) is controlled by the network. In case there are privacy and security concerns in some individual cases any involved network node can independently deny a request for using “MO-LR Short Circuit” and/or “GMLC Short Circuit”.
3GPP

SA WG2 TD


_1186840439.doc






GMLC



(Visited)











(D) RAN Periodic















(D) RAN Periodic







(D) RAN Periodic







LOCATION PHASE







(C) MO-LR TTTP one shot location estimate











HLR/



HSS







GMLC



(Requesting)







INSTIGATION PHASE







Client







MSC/



SGSN







UE







(D) MO-LR TTTP RAN Periodic







RAN











GMLC



(Home)











(C) MO-LR TTTP one shot location estimate







(A) MT-LR Invocation of Periodic Location to an LCS Client







(C) MO-LR TTTP one shot location estimate















AND/OR







OR







(B) MO-LR Invocation of Periodic Location to an LCS Client
















