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1
Introduction
At RAN#46, the work item on inclusion of “RF Pattern Matching Technologies” in UTRAN was agreed [1]. This work item has the following objective [1]:

“The objective of this work item is to include RF Pattern Matching as a positioning method by adding parameters to PCAP messaging.
This work item is intended to complement already standardized location methods and existing location work items.”

This contribution shows that “RF Pattern Matching” is already supported  in UTRAN/PCAP, and proposes to complement already standardized Cell-ID location methods. 
2 
Analysis

2.1
General Framework and Assumptions
“Pattern Matching” is described in [2] and is based on existing measurements, such as measurements of neighbour cell signal strengths  and other parameters readily available from the UE or NodeB. No additional UE or NodeB measurements are expected to be defined under this work item. These measurements are compared with a data base of “expected measurements” at a particular UE location. Reference [2] is unclear on how such a data base of “expected measurements” is established in practice or how often it has to be updated, etc. However, it is assumed that such a data base can be generated via drive tests and measuring signal strength parameters on a certain grid, or by radio network planning tools, which predict the expected signal measurement parameters using RF propagation models. The generation of a data base of reference measurements is assumed to be implementation dependent, and does not need to be specified.
Assumption 1: 
The establishment of a signal measurement database required for the “Pattern Matching” algorithm to work does not need to be standardized.

Since the reference data base is proprietary, it follows that the position calculation function for “Pattern Matching” must be in the UTRAN. And therefore,

Assumption 2: 
Only UE-assisted “Pattern Matching” has to be supported.
Related to Assumtion 2, and from the work item description in [1], this work item has no impacts on the UE. Therefore:
Assumption 3: 
No changes to RRC are required to support position calculation using “Pattern Matching” algorithms.

Similar, according to [1,2] no additional UTRAN measurements will be needed for this work item. This also means that:

Assumption 4: 
No changes to NBAP and RNSAP are required to support position calculation using “Pattern Matching Technology”.
According to [2], section A.2.1.1.1 , only a single measurement type is necessary for the “Pattern Matching” algorithm, which is:
· CPICH Received Signal Code Power (RSCP)

In [2], section A.2.1.1.2,  a couple of additional measurements are listed, which are not necessary for the “Pattern Matching” algorithm, but are expected to enhance performance. These measurements are:
UE measurements:

· UTRA carrier RSSI

· SFN-SFN observed time difference

· UE Rx-Tx time difference

UTRAN measurements:

· PRACH Propagation delay

· Round Trip Time (RTT)

However, reference [2] does not show how these measurements will enhance the “Pattern Matching” performance. Indeed, all simulation results in [2] are based on using RSCP measurement simulations only. Therefore, we conclude:
Assumption 5: 
“Pattern Matching” requires the CPICH Received Signal Code Power (RSCP) measurements from the UE at the position calculation function.

The CPICH RSCP measurements are repported in RRC Cell Measured Results (3GPP TS 25.331), and would be available at the SRNC when requested.
2.2

Impacts on Iupc Interface PCAP Signalling
The Figure below shows the UE positioning architecure in UTRAN, as specified in 3GPP TS 25.305:
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Figure 2.1 General arrangement of UE Positioning in UTRAN.

As summarized in section 2.1 above, there are no changes needed on Uu, Iub, and Iur interfaces to support “Pattern Matching”. However, the work item description in [1] identifies that changes to PCAP signalling (Iupc Interface) are needed in order to support “Pattern Matching”.  In the following it is shown that “Pattern Matching” can already be supported with existing PCAP signalling, and no changes to the PCAP specification are required. 
If there is a SAS (Standalone Serving Mobile Location Center (SMLC)) in the network to support LCS, the SAS can operate in two modes:

1. RNC-centric mode: The SAS acts as a source for GNSS assistance data and as position calculation server. The RNC determines, initiates and controls the positioning method to be used for each positioning request.
2. SAS-centric mode: The SAS determines, initiates and controls the positioning method to be used for each positioning request.
RNC-Centric Mode

Since the support for “Pattern Matching”  does not require any assistance data, the only procedure needed is the PCAP Position Calculation Procedure (3GPP TS 25.453, clause 8.2):
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The SRNC provides the UE and/or NodeB measurements to the SAS, the SAS calculates a position based on the measurements provided (e.g., using a “Pattern Matching” or any other algorithm), and sends a location estimate back to the SAS, together with an uncertainty estimate of the location. 

In the PCAP Position Calculation Request message, the RNC can currently provide the following measurements to the SAS for position calculation (see 3GPP TS 25.453, clause 9.1.3):

· GPS Measured Results. This includes the GPS pseudo-range measurements provided by the UE for MS-assisted GPS.
· Cell-ID Measured Results Sets. This includes several measurements for generic Cell-ID location methods (further details below).
· OTDOA Measurement Group. This includes UE SFN-SFN Observed Time Differences Type 2 for OTDOA, together with other information, such as base station coordinates and timing.
· UTDOA Group. This is special case, since it does not provide measurements. It provides RNC configuration parameters to allow the U-TDOA LMUs to perform uplink measurements (U-TDOA is always initiated by the SAS and implemented as an overlay to the UTRAN).
· GANSS Measured Results. This includes the GANSS pseudo-range measurements provided by the UE for MS-assisted GANSS.
From the list above, the measurement group which already supports “Pattern Matching” is the Cell-ID Measured Results Sets used for the generic Cell-ID location method. This set of measurements currently includes (3GPP TS 25.453, clause 9.2.2.31):
· UC-ID and location coordinates of the measured cell

· Node B RTT measurement, together with UE Rx-Tx Time Difference Type 1 and/or Type 2

· Pathloss

· CPICH RSCP

· CPICH Ec/N0
· Specifically for TDD mode:
· RX Timing Deviation/Timing Advance
· Angle Of Arrival
As shown in section 2.1 above “Pattern Matching” requires the availablity of  CPICH Received Signal Code Power (RSCP), which is already supported in PCAP signalling. It should also be noted, that most of the listed measurements in section 2.1 which are supposed to enhance “Pattern Matching” are also already supported.
Conclusion 1: 
No changes to PCAP are required to support “Pattern Matching” in RNC-centric SAS mode.

SAS-Centric Mode

In SAS-centric mode, the positioning operation is controled by the SAS, and the positioning method to use in order to fulfill a location request is selected by the SAS. The SAS invokes a certain positioning method using the PCAP Position Activation procedure (3GPP TS 25.453, clause 8.9):
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The SAS may invoke the following positioning methods (see 3GPP TS 25.453, clause 9.1.16):

· U-TDOA positioning

· GPS Positioning

· OTDOA Positioning

· Cell ID Positioning

· GANSS Positioning

In case the SAS selects generic Cell-ID positioning, the SAS sends a list of requested measurements to the RNC. The RNC would in turn instigate the needed RRC/NBAP procedures to obtain the requested measurements from the UE/Node B. The SAS currently can request the following measurements from the RNC (3GPP TS 25.453, clause 9.2.2.112):
	IE/Group Name
	Presence
	IE Type and Reference
	Semantics Description

	Choice mode
	M
	
	

	>FDD
	
	
	

	>>Round Trip Time Info
	M
	BOOLEAN
	If set to TRUE, the RNC is requested to include the Round Trip Time Info IE in the Cell-ID Measured Results Info List.

	>>Pathloss
	M
	BOOLEAN
	If set to TRUE, the RNC is requested to include the Pathloss IE in the Cell-ID Measured Results Info List.

	>>Round Trip Time Info With Type 1
	M
	BOOLEAN
	If set to TRUE, the RNC is requested to include the Round Trip Time Info With Type 1 IE in the Cell-ID Measured Results Info List.

	>>CPICH RSCP
	M
	BOOLEAN
	If set to TRUE, the RNC is requested to include the CPICH RSCP IE in the Cell-ID Measured Results Info List.

	>>CPICH Ec/N0
	M
	BOOLEAN
	If set to TRUE, the RNC is requested to include the CPICH Ec/N0 IE in the Cell-ID Measured Results Info List.

	>TDD
	
	
	

	>>Rx Timing Deviation Info
	M
	BOOLEAN
	If set to TRUE, the RNC is requested to include the Rx Timing Deviation Info IE in the Cell-ID Measured Results Info List.

	>>Pathloss
	M
	BOOLEAN
	If set to TRUE, the RNC is requested to include the Pathloss IE in the Cell-ID Measured Results Info List.

	>>Rx Timing Deviation LCR Info
	M
	BOOLEAN
	If set to TRUE, the RNC is requested to include the Rx Timing Deviation LCR Info IE in the Cell-ID Measured Results Info List.

	>>Rx Timing Deviation 768Info
	M
	BOOLEAN
	If set to TRUE, the RNC is requested to include the Rx Timing Deviation 768Info IE in the Cell-ID Measured Results Info List.

	>>Rx Timing Deviation 384ext Info
	M
	BOOLEAN
	If set to TRUE, the RNC is requested to include the Rx Timing Deviation 384ext Info IE in the Cell-ID Measured Results Info List.

	>>Angle Of Arrival LCR
	M
	BOOLEAN
	If set to TRUE, the RNC is requested to include the Angle Of Arrival LCR IE in the Cell-ID Measured Results Info List.

	>>Timing Advance LCR
	M
	BOOLEAN
	If set to TRUE, the RNC is requested to include the Timing Advance LCR IE (or the Extended Timing Advance LCR IE) in the Cell-ID Measured Results Info List.


As can be seen from the list above, the SAS can already request the CPICH RSCP measurement required for the “Pattern Matching” algorithm. 
The RNC would provide the obtained measurements to the SAS in a PCAP Position Activation Response message which includes the same IE as for RNC-centric mode above (i.e., Cell ID Measured Results Sets), and therefore, no changes are needed to support “Pattern Matching”.
Conclusion 2: 
No changes to PCAP are required to support “Pattern Matching” in SAS-centric SAS mode. 
3
Summary

This contribution has shown that “Pattern Matching” can already be supported in the UTRAN without changing any specification. 
However, it is proposed to clarify in UTRAN UE Positioning Stage 2 (3GPP TS 25.305) that other than RTT measurements may be used for generic Cell-ID location methods (e.g., “Pattern Matching”). A corresponding CR is proposed in R2-101351.
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