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1. Introduction
A WI on Positioning Support for LTE was approved in RAN#42 [1]. It was identified that support for positioning is needed for two ongoing SA WG2 WIs for LTE Rel-9:

1. Support IMS emergency calls over evolved packet system (EPS [5]), and

2. LCS control plane solution for EPS.
The only location solution currently endorsed by 3GPP is OMA SUPL 2.0, which in the case of LTE access, would be restricted to methods such as A-GPS, A-GNSS, enhanced cell identification and cell identification. It was identified that the LTE access standard in Rel-8 does not support methods analogous to techniques already defined for GSM [3], WCDMA [2], 1xRTT and Ev-DO such as E-OTD, OTDOA/IPDL [2], U-OTDA [2] and AFLT [4]. Such methods have been deemed to be useful and even essential in the past as backup to A-GPS in regions where emergency support is subject to strong regulation. 
Some key objectives of this WI [1] were identified as:

1. Development of a positioning protocol or protocols compatible with and enabling support for both the control plane LCS solution for EPS and OMA SUPL.

2. UE assisted and UE based A-GNSS.

3. Creation of a downlink terrestrial positioning method, analogous to E-OTD, OTDOA and AFLT, capable of operating in UE assisted and UE based modes (note that a single downlink method will be defined). 

4. Enhanced cell ID measurements coming from the UE and/or eNode B
5. All new features and capabilities shall be backward compatible with networks and UEs that support LTE and EPS according to Rel-8.
Towards the objective of developing a LTE Positioning Protocol (LPP) it has been identified that RAN1, as a secondary responsible WG, would need to evaluate a preferred method for downlink positioning using OTDOA. 

In this contribution we present an initial view/discussion on development of downlink positioning methods for Rel-9. 
2. Downlink positioning methods and signal support
The WID [1] states:

“Besides defining further position methods to achieve parity with those already defined for other access types, the overall performance of positioning for LTE access needs to be as good as or better than that currently possible for other access types – due to the increasing level of regulatory requirement in some regions and increasing demands imposed by new LCS applications.”
The methods defined for positioning support in the earlier 3GPP standards – E-OTD and OTDOA – 

are based on UE measurement of DL time of arrival of the first path, differential time of arrival, receive reference signal power (eg. RSCP), receive signal strength (eg. RSSI), SFN-SFN timing difference, etc. In addition to that, methods for co-channel interference reduction from neighboring basestations such as provisioning of idle period in downlink (IDPL) gaps to address the “pilot hearability problem” are well known. 

In order for LTE Rel-9 to support positioning support techniques with overall performance that exceeds that in GERAN and UTRAN, RAN1 may have to consider the following.
1. The physical channels defined for DL transmission might have to include the transmission of pilot/reference signals, in addition to P/S-SCH or existing CRS, to enable a LTE Rel-9 UE improve its measurement quality so that the overall positioning accuracy to meet or exceed the regulatory requirements or LCS application demands. 
2. Interference from other transmitting basestations can lead to degradation in the measurement accuracy based on the reference signal that the UE receiver uses for E-OTD/OTDOA/AFLT measurement purposes, especially when, for example, measuring a remote basestation under strong interference of nearby/serving basestations. Therefore, mechanisms to address the reference signal “hearability problem” might be necessary.

When developing solution in the above two aspects, the impact on system performance should be considered carefully, such as on Rel-8 UE behavior and performance, peak data rate, system throughout, latency, etc. 
3. Impact of positioning support on LTE-A features (Rel-10)
LTE-A work is progressing in RAN1 to study and develop features that are expected to be included in Rel-10 specifications. Such advanced features include carrier aggregation, relaying, UL-MIMO, enhanced DL-MIMO, enhanced support of heterogeneous networks including closed subscriber group (CSG) cells or home eNBs (HeNB), etc. In the meantime, mobile positioning related features, as a Rel-9 WI with an expected completion/approval at RAN #46, should be developed with both backwards and forward compatibility in mind, i.e., the definition of reference signals or any physical channels or any interference mitigation techniques has to take into account both the issue of backwards compatibility with LTE Rel-8 and the roll-out of LTE-A features. The impact of enabling positioning support on the promised gains to peak throughput, system capacity, and enhancement to mobility performance from LTE-A features has to be evaluated so that any unnecessary penalty to the achievable gains can be avoided or minimized. 
4. Scope of RAN WG1 specification work 
In the WID, the primary responsibility of developing a positioning support protocol lies with RAN2, and that of developing performance requirements with RAN4. With regard to the role of RAN1 in this development, the WID states:

“For downlink positioning (OTDOA), RAN1 needs to evaluate a preferred method”

Therefore, in order to enable positioning support for LTE Rel-9, items that are within the scope of RAN1, in our opinion, are as below.

1. Identify a single method that is based on observed time of arrival of the DL signal for the definition of a positioning support protocol. We believe that OTDOA would be a suitable method for this purpose. 

2. Study the necessary mechanism, such as the definition of reference signals or physical channels, to meet the accuracy requirements.

3. Study the necessary mechanism to address the hearability problem (could be deemed as part of the scope of item-2 above).
5. Conclusion 
An initial view/discussion on the standardization work required to meet the objectives of the positioning support WI was presented in this contribution. Items that fall within the scope of RAN WG1 for support of this WI were identified for further discussion.
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