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1
Introduction
At RAN2#69, the contribution R2-101350 [1] was presented, which shows that “RF Pattern Matching” is already supported in the UTRAN as part of the generic “Cell ID” positioning method (similar as in GERAN). This is the case for both, networks without SAS (i.e., where the SMLC functionality is integrated in the RNC) and for networks with SAS (Standalone SMLC). In the latter case, “RF Pattern Matching” is supported for both, RNC-centric and SAS-centric modes. 

UTRAN currently supports the following UE positioning methods as described in 3GPP TS 25.305 subclause 4.3 [4]  (those methods are essentially the same as currently supported in GERAN as described in 3GPP TS 43.059 subclause 4.2 [7]):

· Cell-ID based method;

· OTDOA method that may be assisted by network configurable idle periods;
· network-assisted GNSS methods; and
· U-TDOA.
The “Cell-ID” based method is a “generic” positioning method which does not require any specific positioning support in the UE (i.e., works with all UEs, whether they support LCS or not). Currently, the following main “Cell-ID” variants are possible in UTRAN:

· Plain Cell-ID:
This variant uses the coordinates of the serving NodeB or NodeBs to estimate the location of the UE.

· Cell-ID with Round Trip Time measurements:
This variant uses in addition NodeB measurements of the signal Round-Trip-Time (RTT). These measurements can be made for all NodeBs in the active set. If RTT measurements to several geographically dispersed NodeBs are available, the UE location can be found via trilateration. The RTT measurements may be complemented by the UE measurement of the Rx-Tx Time Difference Type 1 and/or Type 2. In case of TDD mode, the distance measurement is based on RX Timing Deviation and/or Timing Advance.

· Cell-ID with Pathloss related measurements:
This variant uses in addition several UE measurements for the serving and neighboring cells related to pathloss or SNR. Currently supported are the following UE measurements:

· Pathloss (as defined in [2] subclause 10.3.7.3);
· CPICH RSCP;

· CPICH Ec/N0.
These measurements may be used to obtain distance related information, or the measurements may be compared with predictions/expected measurements (i.e., “Pattern Matching” or “Wireless Location Signatures”), or the measurements may be used for statistical modeling approaches, etc. The particular positioning algorithm used is not specified and implementation dependent. 

· Cell-ID with Angle-Of-Arrival (AOA) measurements (TDD only):
This variant uses NodeB angle-of-arrival measurements, usually together with distance related measurements to estimate the UE location. 


Several more variants are possible by combining the basic variants above. E.g., “Pattern Matching” may be combined with Round Trip Time measurements, etc. It is of course also possible to combine any Cell-ID variant with any of the other positioning methods, such as OTDOA, GNSS, or U-TDOA. 

In R2-101584 [3], a draft CR to 3GPP TS 25.305 (UE positioning Stage 2) was presented at RAN2#69. In this CR, a new positioning method called “Pattern Matching” was proposed to be added, which in turn means new procedures and messages as described in [3]. However, since “Pattern Matching” is already supported as part of the generic Cell-ID method, this would also mean that procedures and messages would be duplicated. 

UE positioning Stage 2 [4] only specifies high level message sequences for each positioning method, and not details for each specific variant. In the following section, it is shown in detail how “Pattern Matching” is currently supported in UTRAN. By comparing the message sequence described in the next section with the proposal in [3], it can be seen that what is proposed in [3] is already supported (more efficiently) in UTRAN since Rel-7.

2 
Support of RF Pattern Matching in UTRAN

In the following, it is shown in detail how “RF Pattern Matching” is supported in UTRAN as one variant of generic Cell-ID positioning for both, SAS-centric and RNC-centric mode. (For networks without a SAS, “RF Pattern Matching” is supported anyhow, since SMLC functionality is integrated in the RNC.)

NOTE: 
The message sequences below are applicable to any Cell-ID variant summarized in section 1 above. However, the description in this example is specific to the “RF Pattern Matching” variant.

2.1
SAS-Centric Mode
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7. PCAP Position Periodic Result

8. RANAP Location Report

9. Same as Steps 3. –6.

10. PCAP Position Periodic Result

11. RANAP Location Report

12. Location Reporting Event N (Same as Steps 7 -11)


1. The core network sends a RANAP LOCATION REPORTING CONTROL message to the SRNC, requesting the location of the traget UE (3GPP TS 25.413, clause 9.1.29). This may be a request for a single location, or for periodic location reporting.

2. The SRNC forwards the request to the SAS, including in addition the Cell-ID and UE positioning capabilities of the target UE in a PCAP POSITION INITIATION REQUEST message (3GPP TS 25.453, clause 9.1.13).

3. The SAS selects “Cell-ID” positioning method  to fulfill the location request, and selects the positioning measurements needed to support “RF Pattern Matching”. The SAS sends a PCAP POSITION ACTIVATION REQUEST message to the SRNC (3GPP TS 25.453, clause 9.1.16). This message includes the Requested Cell‑ID Measurements IE (3GPP TS 25.453, clause 9.2.2.112) as a list of BOOLEAN’s. For each measurement the SAS needs for “RF Pattern Matching”, the corresponding field is set to TRUE:






RequestedCellIDMeasurements ::= CHOICE {







fdd

SEQUENCE {









roundTripTimeInfoWanted



BOOLEAN,









pathlossWanted





BOOLEAN,









roundTripTimeInfoWithType1Wanted
BOOLEAN,









cpichRSCPWanted





BOOLEAN,









cpicEcNoWanted





BOOLEAN,









...









},






tdd

SEQUENCE {









rxTimingDeviationInfoWanted


BOOLEAN,









pathlossWanted





BOOLEAN,









rxTimingDeviationLCRInfoWanted

BOOLEAN,









rxTimingDeviation768InfoWanted

BOOLEAN,









rxTimingDeviation384extInfoWanted
BOOLEAN,








angleOfArrivalLCRWanted



BOOLEAN,









timingAdvanceLCRWanted



BOOLEAN,








...









},








...








}

All measurements needed for “RF Pattern Matching” as described in [5] are already available from the list above. If additional measurements should be needed to enhance “RF Pattern Matching” performance, they could be added easily to the above list.

4. The SRNC receives the request from the SAS and instigates the necesarry procedure(s) to obtain the requested measurements. As defined in [5],“RF Pattern Matching” requires the CPICH RSCP measurement, therefore, the SRNC sends a RRC MEASUREMENT CONTROL message to configure CPICH RSCP measurement reporting from the UE. 

5. The UE performs the requested measurements, and sends them in one or more RRC MEASUREMENT CONTROL messages to the SRNC. 

4a.
If the request from the SAS at step 3 includes NodeB measurements (e.g., RTT or AOA (TDD only) measurement) which may be combined with “RF Pattern Matching”, the SRNC sends a NBAP DEDICATED MEASUREMENT INITIATION REQUEST message to the NodeB (3GPP TS 25.433, clause 9.1.52) to obtain the measurements.

5a.
The NodeB performs the requested measurement, and sends the results in a NBAP DEDICATED MEASUREMENT INITIATION RESPONSE message to the SRNC (3GPP TS 25.433, clause 9.1.53). 

6. The SRNC collects all measurements and sends them in a PCAP POSITION ACTIVATION RESPONSE message to the SAS (3GPP TS 25.453, clause 9.1.17). This message includes the Cell-ID Measured Results Sets IE which includes all the requested measurements from step 3 for up to 16 measurement sets. 

7. Steps 7 – 12 are only applicable, if periodic reporting was requested at step 1. The SAS calculates the loaction using e.g., “RF Pattern Matching” or other advanced algorithms and sends the location estimate to the SRNC in a PCAP POSITION PERIODIC RESULT message (3GPP TS 25.453, clause 9.1.22). 

8. The SRNC forwards the location estimate of the UE to the CN in a RANAP LOCATION REPORT message (3GPP TS 25.413, clause 9.1.30). 

9.-12.
The steps 3-6 and steps 10,11 are repeated for each periodic location reporting event, requested in step 1.

13. The SAS calculates the location (or final location in case of periodic reporting was requested at step 1), and sends the result to the SRNC in a PCAP POSITION INITIATION RESPONSE message (3GPP TS 25.453, clause 9.1.14).

14. The SRNC forwards the location estimate to the CN in a RANAP LOCATION REPORT message (3GPP TS 25.413, clause 9.1.30). 

2.2
RNC-Centric Mode
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7. Location Reporting Event N (Same as Steps 2 -6)

5. PCAP Position Calculation Resp

6. RANAP Location Report


1. The core network sends a RANAP LOCATION REPORTING CONTROL message to the SRNC, requesting the location of the target UE (3GPP TS 25.413, clause 9.1.29). This may be a request for a single location, or for periodic location reporting.

2. The SRNC selects the positioning method to fulfill the location request, and selects the positioning measurements needed to support “RF Pattern Matching”. The SRNC sends a RRC MEASUREMENT CONTROL message to configure CPICH RSCP measurement reporting from the UE. 

3. The UE performs the requested measurements, and sends them in one or more RRC MEASUREMENT CONTROL messages to the SRNC. 

2a.
If the SRNC consideres it advantageous to also include NodeB measurements in the position calculation procedure, the SRNC sends a NBAP DEDICATED MEASUREMENT INITIATION REQUEST message to the NodeB (3GPP TS 25.433, clause 9.1.52) to obtain these measurements (e.g., RTT).

3a.
The NodeB performs the requested measurements, and sends the results in a NBAP DEDICATED MEASUREMENT INITIATION RESPONSE message to the SRNC (3GPP TS 25.433, clause 9.1.53). 

4. The SRNC sends all collected measurements in a PCAP POSITION CALCULATION REQUEST message to the SAS (3GPP TS 25.453, clause 9.1.3). This message includes the Cell-ID Measured Results Sets IE which includes all the measurements needed for “Pattern Matching”  for up to 16 measurement sets. 

5. The SAS calculates the UE position and sends the result back to the SRNC in a PCAP POSITION CALCULATION RESPONSE message (3GPP TS 25.453, clause 9.1.4).

6. The SRNC forwards the location estimate to the CN in a RANAP LOCATION REPORT message (3GPP TS 25.413, clause 9.1.30). 

7. In case of periodic reporting was requested by the CN at step 1, the SRNC repeats steps 2-6 as needed.

3
Summary

This contribution has shown in detail that “Pattern Matching” is already efficiently supported in the UTRAN without changing any signalling specification. 

However, UTRAN UE Positioning Stage 2 (3GPP TS 25.305 [4]) is currently not fully in agreement with Stage 3 specifications (3GPP TS 25.453 [6]). Therefore, it is proposed to clarify in UTRAN UE Positioning Stage 2 that other than RTT measurements may be used for generic Cell-ID location methods (e.g., “Pattern Matching”, etc.). A corresponding CR is proposed in R2-102275.

The proposal presented at RAN2#69 [3] adds a new positioning method, and therefore, unnecessary new procedures and messages in order to support “Pattern Matching”. This would result in duplicated functionality and therefore, potential ambiguities.

It should also be noted, that  “Pattern Matching” is not an explicit positioning method in GERAN, but similar as in UTRAN, one variant of Cell-ID based methods. As a result it was not deemed necessary to change the GERAN specification since the GERAN measurements needed for “Pattern Matching” are already included in the Measurement Report IE (3GPP TS 48.071 [8], subclause 5.12/5.18), carried in various positioning reponse messages as additional information. 
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