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1 Introduction
In [1], the following scenarios for RFPM studies were agreed and then studied by RAN4:

· Baseline scenario

· Intra-frequency RSRP and UE Rx-Tx time difference measurements performed in normal subframes, at full system load 

· Scenarios for improvement study

· Intra-frequency RSRP and UE Rx-Tx time difference measurements performed in subframes with reduced interference (e.g. without any data traffic in interfering cells)

· Intra-frequency RSRP , UE Rx-Tx time difference and one inter-RAT measurement, where the inter-RAT measurement may be, e.g.,

· UMTS: CPICH RSCP measurement, at full UMTS system  load (real-time measurement error is FFS)

· GSM: carrier RSSI measurement, at full GSM system load (real-time measurement error is FFS)

· Other RATs are FFS

In this contribution, we discuss solutions and their potential specification impact within the scope of the RFPM SI.
2 Baisc RFPM (baseline scenario)
The DL positioning architecture in LTE is shown in Figure 1. The existing protocols support requesting and reporting of RSRP, RSRQ, and UE Rx-Tx measurements for positioning as a part of E-CID positioning procedures standardized since Rel-9. These measurements may be used to support RFPM positioning techniques in the positioning node (the baseline scenario), without requiring any new signalling. This also applies for such methods as AECID [2].  The reference data used by RFPM techniques may be collected on-line together with high-accuracy positioning results, may be collected off-line (e.g. via drive tests), or may be obtained by modelling and predictions.
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Figure 1. DL positioning architecture in LTE.
3 Enhanced RFPM
Two enhancements for RFPM have been studied by RAN4:
· Using reduced-interference subframes such as positioning subframes or ABS subframes for performing measurements that can be used for RFPM,
· Using inter-RAT measurements such as UTRA CPICH RSCP or GSM carrier RSSI.

Both enhancements showed gains.

3.1 Using reduced-interference subframes for measurements
To enable positioning measurements in reduced-interference subframes, the UE would need to know when such subframes occur and adapt its measurements accordingly. 
Positioning subframes is one example of reduced-interference subframes. Positioning subframes are configured via LPP for RSTD measurements with OTDOA positioning. With the current standard, however, the UE is not expected to perform RSRP or UE Rx-Tx measurements in such positioning subframes, even when the positioning subframe configuration is known to the UE via LPP. 
ABS subframes in heterogeneous deployments is another example of reduced-interference subframes. Measurement resource restriction patterns are configured via RRC and once the UE is configured with such a pattern, it would perform the RSRP and UE Rx-Tx measurements accordingly. Thus, requesting RSRP, RSRQ, or UE Rx-Tx measurements for E-CID via LPPa by positioning node and then configuring the measurements and a measurement resource restriction pattern via RRC by the serving eNodeB is a possible implementation solution.
3.2 Using inter-RAT measurements

To enable UE inter-RAT measurements for RFPM, a new signalling support for inter-RAT measurements via positioning protocols would have to be added. More specifically, 
· for LPP-based E-CID, the inter-RAT measurements should be possible to request by E-SMLC from the UE via LPP and report by the UE to E-SMLC via LPP,
· for LPPa-based E-CID, the inter-RAT measurements should be possible to request by E-SMLC from the eNodeB via LPPa, request by eNodeB from the UE via RRC (upon receiving the request from E-SMLC), report by the UE to eNodeB via RRC, forward by the eNodeB to E-SMLC via LPPa.
With either positioning protocol, there may also be some added complexity in the UE, unless the measurements are made best-effort.

In addition, E-SMLC would need to have the information about other RATs, to be able to configure the inter-RAT measurements.
4 Summary

· Basic RFPM techniques are already possible to support by implementation, based on the existing E-CID positioning standardized since Rel-9, with no additional specification impact.
· The first RFPM enhancement based on ABS subframes for RFPM seems to be already possible with LPPa-based E-CID via implementation. More advanced solutions to enable measurements for RFPM in reduced-interference subframes or using positioning subframes for E-CID have some specification impact.
· The second RFPM enhancement, i.e., using inter-RAT measurements for RFPM, has some specification impact and requires new signalling for both LPP-based and LPPa-based solutions.
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