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NOTICE

©2003 Nortel Networks.  The proposals in this submission have been formulated to assist  subcommittee T1S1.   This document is offered to the subcommittee as a basis for  discussion  and  is  not  binding  on  Nortel Networks.  The requirements are subject to change in  form and numerical value after more study.  Nortel Networks  specifically  reserves  the  right  to add to, or amend, the  quantitative statements  made  herein.    Nothing  contained  herein  shall  be  construed  as  conferring by implication,  estoppel, or otherwise any license or right under  any  patent,  whether or not the use of information herein necessarily employs an invention of any  existing  or  later  issued  patent.

1.
INTRODUCTION

During the first quarter of 2003, a UTDOA System Study was commissioned by AWS on Ericsson and Nokia to determine how UTDOA technology could be effectively integrated into existing GSM networks. The primary focus of this study was with the application of the technology to satisfying E911 requirements. Participation in the study was broadened by invitation to all major US GSM carriers, their network vendors, and UTDOA vendors. This provided a forum where a consensus view on the most effective way to achieve UTDOA integration could be reached. In addition, it represented an effective quorum for discussion around related E911 issues. One of these annex discussions was with respect to obtaining a consensus view on how to implement X-Y routing for emergency call setup. This submission represents that consensus view.

FCC regulations require that Emergency Calls be routed to the appropriate PSAP within 6 seconds. The current method of routing emergency calls, based on cell ID, results in too many calls (>30%) being routed to the wrong PSAP, as PSAP boundaries are not defined by cells. There is no specific mechanism existing for call routing based on X-Y position.  Routing to PSAPs is done by a “Selective Router” (S/R) in the ISUP network. The S/R does this based on the ESRK value in the IAM. Currently the MSC computes the ESRK value from the initial cell ID and not the actual MS subscriber location.

In order to support accurate call routing within 6 seconds, the network must invoke positioning technology that will return a result, sufficient for call routing, within this time constraint. Existing positioning technologies can provide a result with sufficient accuracy for call routing within this time but they typically require considerably longer (8-30 seconds) to provide a result that meets the FCC requirement for locations within 100m or 50m at the 67th percentile. So, implicit in the functionality to provide call routing based on position, is the need to generate a second, initial, location to an accuracy required by the FCC.

In light of these requirements, this contribution proposes two specific mechanisms that will support the necessary functionality.

· In response to a specific indication from the MSC that it will accept a new ESRK value that will override its internally generated one, the GMLC will generate this new ESRK value, based on the location of the caller. This indication will be provided in the SubscriberLocationReport (SLR) message sent by the MSC to the GMLC. If it is able, the GMLC will provide the new value of the ESRK in the SLR acknowledgement. This mechanism requires the simple addition of a new parameter in each of the SLR and SLR Ack. No changes to SLR message sequencing are required.

· It is assumed that the MSC will provide QoS values in its emergency services NI-LR to the SMLC which will indicate that a fast fix is required. When the GMLC receives this location in the SLR, it can evaluate it for fitness to FCC requirements by examination of the provided uncertainty. If considered necessary, it will automatically generate a ProvideSubscriberLocation request message to obtain a new, more accurate, position. It will set a QoS value indicating that a high accuracy is required but that it is delay tolerant. Upon receipt of this updated initial location, the GMLC will cache it as the initial position to be provided in response to any PSAP location requests. This mechanism requires new procedures in the GMLC only and does not require any changes to the parameters or sequencing of the existing MAP LCS messages.

These mechanisms were discussed as part of a recent UTDOA system study conducted between the major US GSM carriers and their network vendors. They were nominally agreed as meeting the needs and expectations of all participants.

Just as important as X-Y routing to carriers, this submission also describes a system that provides them the option of centralizing management of ESRK pools to the GMLC. This makes that management simpler and also allows more efficient use of ESRK allocations, which are a valuable carrier resource.

It should be noted that the ESRK override function implies that the GMLC has access to a spatial database facility. This is required so that any, arbitrary, latitude and longitude value can be de-referenced and associated with an emergency services zone. This cannot be performed with a simple relational database. This contribution proposes the introduction a new function Zone Data Base (ZDB) to support translation of X-Y based location to override ESRK value to be provided back to the MSC. The ZDB function is invoked by the GMLC.  This contribution identifies an external interface over which this function may be supported. This would require the definition of a new ZDB query protocol. It would be an implementation dependency as to whether the ZDB is directly integrated into the GMLC and not require an external interface.

Alternatively, the conclusion of studies may be that the external interface is not specifically identified, either because the ZDB is always expected to be integrated in the GMLC or because the external interface is out of scope of the relevant standards.

The ZDB function will have utility for commercial services beyond E911, including the ability for the GMLC to return context specific location information in response to an LCS client request – such as zip codes, county names, or franchise identifiers.

2.
PROPOSAL
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Figure 1 General arrangement of LCS with ZDB functionality
NOTE 1:
HSS includes both 2G-HLR and 3G-HLR functionality. LCS is included in the overall network architecture in TS 23.002.

NOTE 2:
LIF-MLP may be used on the Le interface

NOTE 3:   As one alternative the LCS client may get location information directly from GMLC, which may contain OSA Mobility SCS with support for the OSA user location interfaces. 

NOTE 4:   The PPR functionality may be integrated in GMLC

NOTE 5:   The ZDB functionality may be integrated in GMLC, Lz may not be identified in the final standardisation process

Figure 1 shows the proposed Release 6 LCS architecture, which introduces the addition of the ZDB network element. The ZDB performs transformations of a location (latitude and longitude) into a ZoneID. The GMLC contains the address to the ZDB. The ZDB is accessible from the GMLC via the Lz interface. ZDB may be a standalone network entity or the ZDB functionality may be integrated in GMLC. For emergency services the ZDB provides a translation between a given position expressed as latitude and longitude and a string of digits identifying a particular emergency services zone.

A zone database function would have the following semantics:

Querying network element -- (Lat/Lon, Service ID) -> ZDB

Querying network element <- (ZoneID-value) -- ZDB

The Querying Network Element in the emergency services call situation is the GMLC. The Service ID is an identifier that tells the ZDB that this query would like to determine a key value related to a specific set of defined boundaries. For the emergency calls, the Service ID would indicate a PSAP boundary map that would be provisioned on the ZDB. The key value, or ZoneID value, returned would be one associated with all possible Latitude & Longitude values that fell within a defined spatial boundary. In the case of the PSAP boundary map, the key value returned would be an ESRK or, at least, a key value from which the GMLC could generate an appropriate ESRK.

The proposed solution adapts the existing GSM location services signalling to be functionally similar to the ANSI-41 NCAS architectures. 

After a low delay location fix of the MS has been used to route the ES call thru to the PSAP. A high accuracy delay tolerant location request is issued autonomously from the GMLC. Subsequently, the high accuracy location fix replaces the initial low delay location fix. The high accuracy location fix can then be used by the PSAP in determining the location of the mobile caller.

Call Flow:
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1. The mobile initiates an emergency services call. 

2. The emergency call setup is routed from the BSC to the MSC.

3. The MSC detects this emergency call.  This could be a valid mobile, disconnected mobile or a mobile without a SIM card.  The MSC sends a Perform Location Request (PLR req) message to the SMLC via the BSC and starts a position timer (default of 6 sec).  The PLR req message has: 1) LCS Client Type of  “Emergency Services – Unspecified”, 2) a Quality of Service (QoS) that indicates “Low Delay” timing and a requested horizontal accuracy of 100m, and 3) a Location Type = “current geographic location”.  The MSC starts a standard response timer (e.g.,  30s). The SMLC determines the appropriate positioning method for an E911 client and for the LCS QoS, the mobile’s classmark, and LCS type. 

4. The SMLC obtains the location information for the MS subscriber.  The SMLC stops the associated PLR timer and forwards the response to the MSC via the BSC (in the PLR response message).

5. An initial ESRK (or ESRD) may be assigned by the MSC. The MSC sends a MAP Subscriber Location Report (SLR) to the GMLC containing the location estimate (shown as the FastFix), callback number (MSISDN), and the ESRD or the ESRK and a flag indicating to the GMLC that it supports overriding the ESRK value. Note: If the OverrideESRK flag is not present in the SLR arg message to the GMLC, the GMLC should assume that  the MSC is not functionally capable of supporting the override of the ESRK value.
6. If the MSC had indicated the desire for an override ESRK value, the GMLC sends a MAP Zone Request argument message to the Zone Data Base (ZDB) with the FastFix (latitude and Longitude) and a Service Identifier = “Emergency Services XY Routing”. The Service Identifier allows for additional (more complex) routing and transformation tables to be supported in various forms of spatial databases. The ZDB computes a routing key from the current FastFix. 

7. Autonomously the GMLC initiates a network induced Provide Subscriber Location (PSL) message to the MSC with a high accuracy QoS requirement, for the MS on the ES call. 

8. The MSC sends a Perform Location Request (PLR req) message to the SMLC via the BSC and starts a position timer (default of 30 sec).  The PLR req message has 1) LCS Client Type of  “Emergency Services – Unspecified”, 2) a Quality of Service (QoS) that indicates “Delay Tolerant” timing and a requested horizontal accuracy of 100m, and 3) a Location Type = “current geographic location”.  The MSC starts a standard response timer (e.g. 30s). The SMLC determines the appropriate positioning method for an E911 client and for the LCS QoS, the mobile’s classmark, and LCS type.

9. The ZDB sends a reply MAP Zone Request result message to the GMLC with the routing key.

10. The GMLC computes a new unique ESRK, which is a function of all other currently operational emergency services calls and the routing key. The GMLC acknowledges receipt of the location information in the SLR with the newly computed ESRK. 
Note 1: The newly computed ESRK will only be placed into the SLR result message if the OverrideESRK flag was previously obtained. 
Note 2: If no reply was received from the ZDB within a specified time period or if the GMLC cannot provide an override ESRK for any other reason, no override ESRK value will be provided in the SLR response

11. The MSC sets the call up towards the ESNE through the PSTN using the ESRK (or ESRD) value found in the SLR result message.

12. The Selective Router (ESNE) then sets up the call based on the ESRK or ESRD.

13. Call setup signalling and answer supervision is completed for the emergency call.

14. Upon delivery of the call to the PSAP, the ESME requests the initial location of the emergency caller using an E2 ESPOSREQ message that contains either the ESRK or the ESRD and callback number.  The correct GMLC is identified by the value of the ESRD/ESRK. Upon receipt of the ESPOSREQ, the GMLC shall determine whether to respond immediately with the FastFix (low delay location fix) information or wait for the high accuracy location fix information. 
Note 1:  In this use case, the GMLC determines that it will wait for the PSL response.

15. The SMLC obtains the high accuracy location information for the MS subscriber.  The SMLC stops the associated PLR timer and forwards the response to the MSC via the BSC (in the PLR response message).

16. The MSC forwards the response onto the GMLC via the PSL response message.

17. The GMLC determines whether to respond to the PSAP with either the FastFix (low delay location fix) information or with the high accuracy location fix information. This is based primarily on whether the QoS of the location fixes have met the FCC requirement. The ESPOSREQ Position Result shall indicate “initial position returned”. The GMLC sends the location information to the PSAP in the E2 ESPOSREQ response message.
Note 1: If the GMLC’s ESPOSREQ response timer expires before the PSL response or the PSL response timer expires, then the GMLC checks the uncertainty of the FastFix. If the uncertainty is less than a configured threshold (e.g., <1000m) then the initial “low-delay” Phase 2 data should be returned to the PSAP else Phase 1 only data should be returned to the PSAP.   
Note 2: The receipt of a PSL response with a better position estimate (i.e., lower uncertainty) than the Phase 2 data returned in a ESPOSREQ response that was returned as a result of the GMLC’s ESPOSREQ timer expiration may be cached for a last known position.

18. Sometime later, the call is released by either the mobile caller or the PSAP.

19. A MAP SLR argument message with a call release indicator is sent to the GMLC. The GMLC will perform the necessary house keeping duties relating to clearing an emergency services call.

3.
IMPACTS TO 3GPP SPECIFICATIONS

The impacts to following 3GPP specifications have been analyzed:

3GPP TS 22.071

· Add X-Y call routing requirements to LCS stage 1. This could be captured as North American specific requirements.

3GPP TS 23.271

· Introduce ZDB for X-Y call routing to LCS stage 2. 

3GPP TS 29.002

· Modification of SLR result to provide ESRK override by ZDB.

4.
RECOMMENDATIONS

· Agree on the proposal described in section 2. 

· Send a liaison to 3GPP requesting them to start the work on this and update the appropriate 3GPP specifications as outlined in section 3..
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