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This document provides comments to the Qualcomm and Ericsson reply (GP-111091) to the Polaris Wireless discussion document GP-111009 on the addition of RFPM location method to the GERAN specifications.

Comments are included in-line in the GP-111091 copied below.
1
Introduction
At GERAN#50, a CR was proposed for the addition of an "RF Pattern Matching Location Method" to 3GPP TS 43.059 (LCS Stage 2) [1]. 

This contribution provides several comments on [1] and shows that "RF Pattern Matching" can already be supported in GERAN, and therefore, no changes to GERAN specifications are needed.

2 
Analysis

Reference [1] proposes a new "pattern matching" positioning method, together with corresponding new "RFPM Positioning Procedures". The proposed positioning procedure is instigated by an SMLC sending a BSSMAP-LE Connection Oriented Information message to the BSC, which contains an embedded "RFPM Request Message". The procedure is completed by the BSC responding with a BSSMAP-LE Connection Oriented Information message including an embedded "RFPM Response message". According to [1], the "RFPM Response message" may include the serving cell identity, signal strength for serving and neighbouring cells, timing advance, and mobile/base station transmit power levels. In the proposed method, those measurements are compared at the SMLC against a database of previously identified measurement "signatures" and their corresponding locations. The location determination is based on the assumption that every location in the radio environment has a unique "signature" of observed signal strength and cell identifications, along with other network information.

Since this comparison of radio measurements with a pre-defined data base of "signatures"  is one of many ways for obtaining a MS location estimate using existing mobile and network measurement reports, 3GPP specifications include a generic "Cell ID" or "Enhanced Cell-ID" positioning method [2,3], which in GERAN (for historical reasons) is referred to as the "TA Positioning Method" since Release-98. 

The procedures for the "TA Positioning Method" are exactly the same as proposed in [1] for the "RFPM Positioning Procedures", except that the embedded Request/Response message in the BSSMAP-LE Connection Oriented Information messages is referred to as "TA Request" and "TA Response", respectively:


[image: image1]
According to 3GPP TS 48.071, subclause 4.2.2, the "TA Response" message includes the following information: 

TA Response message content (48.071, Table 4.2.2.1):

	Information element
	Type/Reference
	Presence
	Format
	Length

	Message Type
	Message Type IE / 5.1
	M
	V
	1

	Serving Cell Identity
	Cell Identity IE / 5.4
	M
	TV
	3

	Timing Advance
	Timing Advance IE / 5.2
	M
	TV
	2

	Measurement Report
	Measurement Report IE / 5.12
	O
	TLV
	18

	Enhanced Measurement Report
	Enhanced Measurement Report IE / 5.18
	O
	TLV
	4-n

	Measured Cell Identity List
	Cell Identity List IE / 5.17
	O
	TLV
	6-n


· Serving Cell Identity:
defines the cell identity of the MS serving cell as defined in 3GPP TS 24.008. 

· Timing Advance:
contains the Timing Advance measured by the BTS as defined in 3GPP TS 44.018.

· Measurement Report:
contains the Measurement Results field as defined in 3GPP TS 44.018.

· Enhanced Measurement Report:
contains the Enhanced Measurement Results field as defined in 3GPP TS 44.018.

· Measured Cell Identity List:
defines the list of cell identities of all neighbour cells, for which measurements are reported.

Therefore, the information elements included in the "TA Response" message already provide all information needed for the "RF Pattern Matching" method proposed in [1]:


"The RF parameters measured by the MS could be serving cell identity, reference signal strengths for serving and neighbouring cells, timing advance measurements, mobile and base station transmit power levels."

The existing TA Response does not provide all of the information proposed in [1].  The MS and BS transmit power levels are not included
(BS Transmit Power levels need to be know at the SMLC anyhow (network configuration), and the meaning of "MS power levels" is unclear.)

The MS and BS transmit power levels are used to refine signal level estimates used in RFPM and are currently definded in TS 48.058 as follows:
8.4.16 BS POWER CONTROL

This message is sent from BSC to BTS to change the TRX transmission power level or the parameters used by TRX to control its transmission power

8.4.15 MS POWER CONTROL

This message is sent from BSC to BTS to change the MS power level or the parameters used by TRX to control the MS power.

Both these messages are dedicated channel messages used to control power on the actual downlink and uplink traffic channel and are NOT currently known at the SMLC, per the standards.
The proposal in [1] defines a very specific way of using the measurements at the SMLC and proposes to explicitly specify this variant. But since all variants of E-CID use the same set of measurements which comprise signal strength for the serving and neighbouring cell and some timing information (TA) for the serving cell, other variants of E-CID would then also justify being named and defined. This would result in a variety of procedures and messages, which essentially carry the same set of measurement information. Moreover, if an SMLC were to use a combination of several different variants of E-CID, it could become problematic as to which set of procedures and messages should apply. 

We are not aware of a vast number of location methods which are waiting to be included in 3GPP specifications but would agree that there may be new technologies in the future.  We do not see the advantage of combining disparate location technologies into one messaging group.  This reduces simplicity and clarity in the specifications for those coming to the specifications in the future as well as reducing clarity for those implementing and maintaining working location systems.

How is it better to modify existing software that has been stable and unchanged for many years instead of adding  a separate software module containing two new messages?
However, position calculation approaches and technologies (such as "pattern matching") are usually not specified in 3GPP (i.e., it is not specified for any positioning method today how the SMLC shall use the provided measurements to obtain a location estimate). 3GPP usually specifies signalling and procedures to enable a variety of position calculation approaches and technologies, hence the generic term "Enhanced Cell-ID" is used in [2],[3].  The specific method used by the SMLC to determine location based on the provided measurements is left to implementations. E.g., SMLC’s may chose to use a "Pattern Matching" algorithm to estimate the MS location, or any other suitable or preferred algorithm including a combination of several algorithms.

We are not advocating the specification of any calculation approach or technology.  As has been done in the GERAN for over ten years, we are only proposing to add the messaging between the BSC and SMLC that will support RFPM.  This is how it was done for E-OTD, GPS and U-TDOA and how it should be done for RFPM.
3 
Other Comments on [1]

The justification for the Stage 2 proposed change provided in [1] is as follows:


“RFPM is currently deployed as a proprietary implementation in the GSM domain but is standardized in UTRAN.  The performance of RFPM can be improved with the addition of parameters not currently available in the TA method and not logically an extension of the TA method.”

We are not proposing a proprietary location method.  RFPM is a public-domain technology that is described in numerous technical papers and text books, variously described as Signature Analysis, Fingerprinting and Pattern Matching.  It is provided by several different companies throughout the world.  The phrase “proprietary implementation” refers not to RFPM but to the hardware configuration that is often used to implement it.  Without Standards support it is necessary to acquire the network parameters using data analyzers (probes) which monitor the A and Abis interfaces for this information.  We (and many of our customers) wish to have a more integrated solution that will not require this additional equipment within an Operator’s network.
Comments:
1. 
If operators decide to deploy "Pattern Matching" in a proprietary manner, they are of course free to do so. However,  "Pattern Matching" can also be deployed in a standardized manner, since all measurements needed at the SMLC can already be provided within the generic "TA Method". 

We are not proposing to add a proprietary location method to the 3GPP specifications.  See the discussion above.

2. 
RFPM is not standardized in UTRAN. 3GPP usually does not specify position calculation approaches/algorithms/technologies, but specify the signalling needed to enable various methods. The signalling needed to support "Pattern Matching" in UMTS is specified for the generic "Cell ID" or "Enhanced Cell-ID" positioning method [2] (similar as for LTE [3]). "Pattern Matching" is one implementation specific approach to make use of the provided radio measurements at the SMLC. 

RFPM is not fully standardized in the UTRAN because Qualcomm and Ericsson blocked it, not for any technical reason.

3. 
It is not clear which additional parameters currently not available in the "TA Method" are needed for improving the "Pattern Matching" approach, and therefore, it is not possible to comment on possible extensions of the "TA Method". However, it appears quite unlikely that those additional parameters (if any) can not be included in the TA response messages. E.g., the "TA Method" has already been improved in the past by adding the Enhanced Measurement Report list. 

RFPM benefits from almost any information about an MS’ RF signal.  The GERAN continuously improves GSM and GPRS performance, often by enhancing the RF coding and modulation techniques.  These changes are continuously studied to determine if the addition of network parameters associated with these enchancements will improve RFPM performance.  It is unlikely that they could be logically described as Timing Advance parameters.
4
Summary

This contribution provided several comments on the Stage 2 changes proposed in [1]. 

Technically, reference [1] does not propose anything in addition which could not already be achieved with the existing "TA Positioning" procedures (since Release-98). Therefore, no changes to Stage 2 specification are needed.
If additional measurements are desired to improve the performance of the "TA Positioning" method variant, they can easily be added to existing messages. However, as usual in GERAN, the performance improvements which can be achieved with additional measurements need to be justified and shown e.g., via simulations. So far no specific additional measurements have been proposed in GERAN. 

We believe that the combination of technically different location method into one messaging group will cause confusion, now and in the future.  We are also concerned that doing so will limit future enhancement of RFPM.
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