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1 Introduction

The last RAN plenary approved a new WI on Indoor Positioning Enhancements [1]. The work will proceed from the conclusions captured in [2] and [3]. The WID [1] lists some RAN3 aspects which could be summarized as defining requirements, procedures and signaling, as appropriate, according to RAN1/RAN2/RAN4 work for the following types of enhancements:
1. RAT-dependent positioning enhancements (OTDOA and E-CID enhancements);

2. RAT-independent positioning enhancements (Wi-Fi/Bluetooth-based positioning, barometric pressure sensor positioning and terrestrial beacon systems).

Further details of the above are stated [1]:
· PCAP/RANAP protocol extension work for supporting positioning enhancements in UMTS;

· LPPa modification for OTDOA/E-CID “same PCI” issue (adding/modifying IEs as needed).

In addition, we believe RAN3 should work according to the conclusions captured in [4] (and in [2] and [3]):
· E-UTRAN: Using WLAN RSSI and identifiers, if available in the eNB, could be seen as an enhancement of E-CID;

· UTRAN: Consider SAS-centric mode for introducing new measurement types in PCAP;

· UTRAN: If a new positioning method is defined, there will be a minor impact on RANAP (to an IE which is shared with GERAN).

This document provides an initial analysis of RAN3 work.
2 Discussion
2.1 E-UTRAN
2.1.1 “Same PCI” Issue
According to [2] and [3], in certain heterogeneous or small cell scenarios some non-co-located transmission points (e.g. Remote Radio Heads, RRHs) may have identical PCIs as the associated macro cell, according to Figure 1 below.
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Figure 1 RRHs within the macro coverage deployed with the same PCI [3].

Since the Positioning Reference Signal (PRS) is associated with the PCI, all transmission points with the same PCI would transmit the same PRS, so the location server cannot know the actual transmission point coordinates of the signal measured by the UE.
Observation 1: Since PRSs are associated with the PCIs, all transmission points with the same PCI transmit the same PRS, so the location server cannot know the actual transmission point coordinates of the measured signal.

A possible solution would be to transmit the PRS from the macro cell only and not from the RRHs, but in this way it would not be possible to measure RRHs, thereby losing the potential positioning advantages of dense deployments.

Observation 2: Transmitting PRSs only from the macro is not desirable.
A possible solution, available for E-CID since Rel-11, is to use cell portions (unique identifiers for each transmission point) which the E-SMLC receiving the measurement report from the eNB can use to discriminate among the transmission points. This solution, however, cannot be used for OTDOA because cell portions are not broadcasted over the air.
Proposal 1: For E-CID the “same PCI” issue can be solved since Rel-11 by using cell portions; no additional solutions are needed.
Observation 3: Using different cell portions for each transmission point is not an option for OTDOA because cell portions are not broadcasted over the air.

Possible solutions evaluated by RAN1 include [2]

 REF _Ref430680538 \r \h 
[3]:

· Generating a different PRS sequence for the RRHs with respect to the associated macro cell;

· The sequence from each transmission point could be given a different identification number (effectively broadcasting a sort of “cell portion ID”);
· Separating the sequences from each transmission point in time and/or frequency.

From a RAN3 point of view, however, we notice that the currently available solution for E-CID has the benefit of not impacting either the air interface or the UEs; it could be questioned, therefore, whether another solution is needed only for OTDOA. RAN3 should first consider the use case and evaluate the need for such an additional solution.

Proposal 2: For the “same PCI” issue, RAN3 should first consider the use case and evaluate the need for an additional solution specific to OTDOA.
2.1.2 New Measurement Types

We notice that among the RAN2 agreements in the study phase was that there shall be no impact on RRC due to the new functionality. The logical conclusion from this decision was that LPPa shall not be impacted for any of the new measurement types. To the best of our knowledge, this conclusion still holds true.
Observation 4: Following the RAN2 agreements not to impact RRC, the logical conclusion was that LPPa shall not be impacted; this still holds true.
Proposal 3: There shall be no LPPa impact for any of the new measurement types.
2.1.3 Enhancing E-CID with Available WLAN Measurements

As already discussed in the study phase [5][6], reporting of WLAN measurements is beneficial in a mixed LTE-WLAN deployment (typically indoors) with overlapping APs and eNBs. In such scenarios, the UE can already be configured by the eNB to measure (among other things) WLAN RSSI, (H)ESSID, BSSID for LTE-WLAN interworking and aggregation (LWI/LWA) functionality.

It was agreed during the study phase [2] not to add functionality in RRC specifically for positioning purposes, therefore the eNB cannot request the UE to measure WLAN for positioning. Only WLAN measurements already reported by the UE for LWI/LWA and still available in the eNB can be used for positioning toward the E-SMLC.

Observation 5: The eNB cannot request the UE to measure the WLAN for positioning purposes: only WLAN measurements already reported by the UE for LWI/LWA and available in the eNB can be used for positioning.

The above can be beneficial as an enhancement to the E-CID procedures in LPPa consistently with the SI conclusions, according to the signaling flow in Figure 1.
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Figure 2 Possible signaling flow for the proposed LPPa enhancement.

1. The E-SMLC receives a positioning request for the UE, and e.g. it is configured to use WLAN measurements;

2. The E-SMLC initiates the E-CID Measurement Initiation procedure toward the eNB with the E-CID MEASUREMENT INITIATION REQUEST message, setting the Report Characteristics IE to “OnDemand” and requesting WLAN measurements in the Inter-RAT Measurement Quantities IE;

3. If the functionality is supported, the corresponding measurements are provided if available in the eNB, in the Inter-RAT Measurement Result IE in the E-CID MEASUREMENT INITIATION RESPONSE message. Otherwise, the eNB reports the requested E-CID measurement without WLAN assistance data (in Stage 3 behavior text, “shall, if supported...”).
We believe it would not be appropriate to fail the procedure in case the eNB does not support the new functionality because the E-CID measurement request could be due to e.g. an emergency situation.

Proposal 4: Discuss and agree the signaling flow for the proposed LPPa enhancement; a CR will be provided if the above is agreeable.
2.2 UTRAN
The new measurement types are signaled over RRC between the UE and the RNC, and over PCAP between the RNC and the SAS; RANAP is used to signal location requests from the CN to the RNC. Both PCAP and RANAP will therefore be impacted; it was concluded to use SAS-centric mode to introduce the new measurement types in PCAP. The overall signaling flow is shown in Figure 3. PCAP message exchange is shown in blue; RRC signaling is out of RAN3 scope.
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Figure 3 Overall signaling flow for location reporting in UTRAN (PCAP exchanges are shown in blue).
The following procedures seem to be impacted:

1. RANAP Location Reporting (add new measurement types, if needed, to the LOCATION REPORT message);

2. PCAP Positioning Activation (add new measurement types);

3. PCAP Positioning Periodic Report (add new measurement types).
Proposal 5: Adding new measurement types in RANAP Location Reporting (specifically the LOCATION REPORT message), PCAP Positioning Activation and Positioning Periodic Report seems to be necessary.

Proposal 6: RAN3 should wait for input from RAN1 and RAN2 for the actual contents of the new IEs to be added to the affected RANAP and PCAP messages.
3 Conclusions and Proposals
Our observations and proposals are summarized below.
Observation 1: Since PRSs are associated with the PCIs, all RRHs with the same PCI transmit the same PRS, so the location server cannot know the actual transmission point coordinates of the measured signal.

Observation 2: Transmitting PRSs only from the macro is not desirable.
Proposal 1: For E-CID the “same PCI” issue can be solved since Rel-11 by using cell portions; no additional solutions are needed.

Observation 3: Using different cell portions for each transmission point  is not an option for OTDOA because cell portions are not broadcasted over the air.

Proposal 2: For the “same PCI” issue, RAN3 should first consider the use case and evaluate the need for an additional solution specific to OTDOA.

Observation 4: Following the RAN2 agreements not to impact RRC, the logical conclusion was that LPPa shall not be impacted; this still holds true.
Proposal 3: There shall be no LPPa impact for any of the new measurement types.

Observation 5: The eNB cannot request the UE to measure the WLAN for positioning purposes: only WLAN measurements already reported by the UE for LWI/LWA and available in the eNB can be used for positioning.

Proposal 4: Discuss and agree the signaling flow for the proposed LPPa enhancement; a CR will be provided if the above is agreeable.
Proposal 5: Adding new measurement types in RANAP Location Reporting (specifically the LOCATION REPORT message), PCAP Positioning Activation and Positioning Periodic Report seems to be necessary.

Proposal 6: RAN3 should wait for input from RAN1 and RAN2 for the actual contents of the new IEs to be added to the affected RANAP and PCAP messages.
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