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1. Introduction
This document discusses the necessity and proposes to introduce the cell geographical area information (Cell GAI) and eNB geographical area information (E-UTRAN Access Point Position) to E-CID Measurement and OTDOA Cell Information in LPPa and X2 interface to achieve the same functionality as already defined in UTRAN positioning.
2. Discussion 1: Cell GAI and (E-)UTRAN Access Point Position
In UTRAN RNSAP, the following cell / base station related geographical area information are defined:

1. Cell GAI (Geographical Area Identity),
This is an IE used to identify the geographical area of a cell, and represented as polygon.

2. Cell GAI Additional Shapes,
This is an IE used to provide several description of the geographical are of a cell, and defined as a choice information of Point with Uncertainty, Ellipsoid Point with Uncertainty Ellipse, Ellipsoid Point with Altitude, Ellipsoid Point with Altitude and Uncertainty Ellipsoid, Ellipsoid Arc.
3. UTRAN Access Point Position
This IE is used to indicate the exact geographical position of the base station antenna.

Figure 1 shows our understanding on the meaning of the Cell GAI and UTRAN Access Point Position.
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Figure1: Cell GAI and UTRAN Access Point Position

Cell-ID Measured Result Info List

Furthermore, already in PCAP, the Cell ID measurement result (Cell-ID Measured Result Info List IE) allows for the RNC to give the following information towards the SAS when the positioning calculation needs to be done in the SAS:
1. UTRAN Access Point Position With Altitude,
which is the information that contains the geographical position of the concerning base station antenna and the altitude information.

2. Geographical Area
which can be understood as the geographical area information of the concerning cell.
The geographical area of the concerning cell will depends on operational specific parameters, such as antenna tilt and antenna height. Therefore it is important that uncertainty information is also included. 
The geographical area information of the cell together with the geographical antenna of the base station antenna are considered useful in cases such that the AoA measurement can not be obtained in the eNB, since they give “direction” information of the cell.
Hence, LTE positioning should also allow conveying both of the abovementioned information as part of cell-id measurement result.
Proposal 1: 
It is proposed to include the following information as part of the E-CID Measurement Result in LPPa.
1. E-UTRAN Access Point Position with Altitude:
information that contains geographical position of the “base station antenna” and the altitude information.

2. Cell Geographical Area
information that contains geographical area information of the concerning “cell”, including uncertainty information.
OTDOA reference cell info
Similarly, PCAP OTDOA Reference Cell Info IE also allows for the RNC to give the following information towards the SAS when the positioning calculation needs to be done in the SAS.
· UTRAN Access Point Position With Altitude,
which is the information that contains the exact geographical position of the concerning base station antenna and the altitude information.

Hence, also the E-UTRAN positioning, given that OTDOA positioning will not work if the geographical position of the concerning base station is not available in E-SMLC, this information needs to be included in LPPa OTDOA Cell Information IE.
Proposal 2:
It is proposed to include the following information as part of OTDOA Cell Information IE in LPPa:

· E-UTRAN Access Point Position with Altitude:
information that contains geographical position of the “base station antenna” and the altitude information.

3. Discussion 2: Neighbour Cell Geographical position (Cell GAI) reporting
In the previous section, it was mentioned that the Cell GAI and UTRAN Access Point Position information are defined in RNSAP and they are also conveyed from DRNC to SRNC in the following messages:
· Radio Link Setup Response (Failure)

· Radio Link Addition Response (Failure)

· Uplink Signalling Transfer Indication

Hence, the SRNC has the necessary information of the UE positioning in the cell geographical level, even during a Soft Handover procedure.
With this information, for example in case where the RNC asks SAS to calculate the UE position using POSITION CALCULATION REQUEST, the RNC can already provide an Initial UE Position Estimate IE with the contents of polygon points (coordinates) of the cells involved in the Soft Handover. This condition is illustrated in the following figure, where the Initial UE Position Estimate is represented by the red triangle formed by the 3 Cell GAIs. Obviously, this area position has more accuracy than the black triangle formed by the 3 Access Point Positions.
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Figure 2: Neighbor Cell GAI reporting
We think E-UTRAN positioning has to be able to support the abovementioned functionality. The same functionality of reporting neighbour Cell GAI in E-UTRAN positioning can be achieve by small modification towards E-CID Measurement Result reporting in LPPa since the procedure already allows reporting of neighbour cell’s RSRP and RSRQ.
The neighbour cell GAI reported in the LPPa can be obtained by the concerning eNB from its neighbour during X2 Setup and/or X2 Configuration Update procedure. Hence, modification of X2AP specification for inclusion the cell GAI information is also necessary. 

The necessary specification changes are summarised as the following:
1. LPPa specification:
The neighbour Cell GAI is included and reported within E-CID Measurement Result together with the report of neighbour RSRP, RSRQ.

2. X2AP specification:
The neighbour Cell GAI is obtained by a serving eNB from its neighboring eNB via X2 Setup or X2 Configuration Update procedures.
Proposal 3:
It is proposed that the cell GAI of each cell within the eNB is exchanged with the surrounding neighbour eNB via X2 Setup and X2 Configuration Update procedure.
Proposal 4:
It is proposed to include neighbour Cell GAI of a corresponding cell together with their RSRP, RSRQ value in LPPa E-CID Measurement Result IE if the serving eNB stores it.

4. Summary and proposal
E-UTRAN Access Point Position information and Cell Geographical Area Information are necessary to help gives the “direction” information for when AoA is not available, hence they need to be included in E-CID Measurement Result IE in LPPa.
E-UTRAN Access Point Position information is also necessary for OTDOA position calculation, and hence needs to be included in OTDOA Cell Information IE in LPPa.

Neighbor Cell’s Cell GAI needs to be included together with the neighbour RSRP, RSRQ in E-CID Measurement Result IE in LPPa so that the same positioning functionality in UTRAN can be achieve in E-UTRAN.
It is proposed for RAN3 to agree on the following proposals:
Proposal 1: 
It is proposed to include the following information as part of the E-CID Measurement Result in LPPa.

· E-UTRAN Access Point Position with Altitude:
information that contains geographical position of the “base station antenna” and the altitude information.
· Cell Geographical Area
information that contains geographical area information of the concerning “cell”, including uncertainty information.
Proposal 2:
It is proposed to include the following information as part of OTDOA Cell Information IE in LPPa:

· E-UTRAN Access Point Position with Altitude:
information that contains geographical position of the “base station antenna” and the altitude information.

Proposal 3:
It is proposed that the cell GAI of each cell within the eNB is exchanged with the surrounding neighbour eNB via X2 Setup and X2 Configuration Update procedure.

Proposal 4:
It is proposed to include neighbour Cell GAI of a corresponding cell together with their RSRP, RSRQ value in LPPa E-CID Measurement Result IE if the serving eNB stores it.
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