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Introduction

During recent field testing, US wireless carriers have gained experience with various positioning technologies and the standards that support them.  The standards are in general complete and well thought out.  But practical limitations encountered in the use of some parameters have prompted us to look at the possibility of amending or refining the standards in one particular area – the transmittal of the type of positioning method used.

Background

The standards support functional isolation of the positioning method from the wireless network used to deliver the position information to a client.  In general the standards segregate the positioning technology into two areas – Position Determination Equipment (PDE) and the Location-Based Services (LBS) or Emergency Services Network Entity (ESNE).  The architecture of the overlay positioning network splits these two entities at the Visited MSC.  The PDE is on the Radio Access side of the VMSC, and the ESNE is on the signaling and voice network side of the VMSC.

To support location services, some parameters are passed along with the call and position information from the PDE to the network side of the MSC.  Among the most important of these are the Quality of Service parameters: Uncertainty and Confidence (U&C). Other parameters related to QoS are standardized only on the radio side.  Among these is a Positioning Data information element available at the LCS (typically the SMLC), that indicates which positioning method was employed to make a particular position determination (Ref:  TS 49.031, §10.20)  The original concept behind the standard appears to have been that the QoS parameters provided an adequate, standard, and technology-independent method of communicating information to the position services client about the accuracy and dependability of the position information. However, field testing had made it clear that information on the type of position technology used is also needed as supplementary information to U&C.

Problem Description

We have identified technical and business conditions which make it important for the GMLC, parts of the ESNE, or the positioning client to know what positioning method (ECID, EOTD, AGPS, etc) was used to determine location.   Information regarding the type of position technology used is sent in the Position Data IE to the MSC. However it is not currently sent to the GMLC (see Figures-1 & 2 below).  
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Figure-1 LCS Architecture (from J-STD-036)
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NOTE 1:
HSS includes both 2G-HLR and 3G-HLR functionality. LCS is included in the overall network architecture in TS 23.002 [20].

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. See TS 23.127 [26] and TS 29.198 [27, 28, 29 and 30].

Figure 2: General arrangement of LCS (from TS 23.271-530 - Fig 6.1)
Justification

It would be beneficial if the positioning method information were provided to the the GMLC over the Lg interface from the MSC. There is also a business benefit to be had, whereby different charging models may be invoked, depending on the position technology used.

The justifications are as follows:

1. Stage-1 Requirement



An implicit requirement exists in LCS Stage-1 TS 22.071 v5.1.1, Section 4.1 High Level Requirements. It is Requirement #5 which states:

           "The location determining process should be able to combine diverse positioning

             techniques and local knowledge when considering quality of service parameters
             to provide an optimal positioning request response."
Local knowledge in this case includes information on the type of position technology used (as provided for in the Position Data IE).

Hence LCS Stage-1 language points to the possibility of using local information in providing an optimal positioning request response). Position measurement method is  one type of local information.

Additionally, while the TSs on the radio side have adhered to this Stage-1 requirement, the TSs on the core network side have not.



Field testing of E911 Phase 2 services (location accurate within 100 meters 67% of the time and within 300 meters 97% of the time), identified these additional justifications for the proposed CR (by Nortel into CN4)

2. Availability
The Positioning Data information available at the SMLC is sent to the MSC.  The MSC “knows” which positioning method was employed in obtaining the location information.  That information is useful to other network elements – especially the GMLC.  So there is good reason for allowing the MSC to forward the Position Data in a way that is supported by standards. 



3. Mandate
The FCC directs wireless carriers in the USA to state which positioning technology they plan to use to provide caller location.   The FCC does this so that  the positioning technology identified in the call will enable the client to determine the accuracy of the location data thus provided. Hence there is a need for this information to be made available at the GMLC, so that it can then be conveyed per the FCC provision to the ESME. 


4. Positioning Method Dependencies

Each positioning technology implements algorithms to generate the Uncertainty and Confidence data.  Even though these data conform to standards, the algorithms used to generate them are proprietary to the manufacturer. There are two important consequences of this:

a. We are asked to forward to a client, parameters that are generated in a way that we do not understand nor control. We are reluctant to do that since the resulting location data is of dubious accuracy.

b. There are huge differences in how the location technologies work. AGPS, EOTD, and ECID are each quite different from one another, resulting in further variations in location accuracy as the target moves and different methods are employed.

Our technical position is that we can’t get full benefit of the information from the Uncertainty and Confidence data unless we know which technology generated the location.  The argument that you can tell which technology is which from the Uncertainty and Confidence data is moot, because the intention of the parameters was to keep the system, location technology independent.

There is a footnote related to this point based on our field test experience.  In our experience, the meaning of the Uncertainty and Confidence data varied from one positioning technology to another.  This is not as the standards writers envisioned the process, but that is the field experience.  For example: 70% confidence and 1000 meters in ECID indicates a band close to the base station. On the other hand, Confidence and Uncertainty of 70% and 1000 meters in EOTD indicates a bad GDOP, possibly with multipath problems, and at some distance from the nearest base station. This “interpretability” of the data isn’t a problem with the vendor implementation, rather it is an artifact of the position method itself.



Proposal

A Nortel R5 CR in CN4 titled “Addition of Positioning Data IE to Provide Subscriber Location and Send Location Report” (in CN4, against TS29.002) provides support for a standard method for the the transmittal of Position Method used (as in the Position Data parameter) from the VMSC / SMLC to the GMLC.

The detailed design provided in the Nortel CR falls within the overall scope and intent of SA1 and SA2 requirements as they currently exist for LCS. Hence no new requirements are needed from SA1 or SA2.

We request SA2 to discuss and approve the decision for the transmittal of said position data, and further requests SA2 to liase with CN4, advising CN4 of this decision and to take the appropriate action (i.e., agree the Nortel CR in CN4 for R5).

~ ~ ~
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