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Discussion and Decision
1. Introduction
Currently the Position methods identified in RAN2 include Enhanced cell ID, OTDOA and Assisted-GNSS etc. In the Cell ID (CID)-based method, the UE position is estimated with the knowledge of the geographical coordinates of its serving eNodeB. In the OTDOA positioning method, the UE position is estimated based on measurements taken at the UE of downlink radio signals from multiple eNodeBs, along with knowledge of the geographical coordinates of the measured eNode Bs and their relative downlink timing. So the geographical coordinates of the cell need to be known by the E-SMLC to improve the UE Location estimate. The paper mainly discusses how the E-SMLC gets the geographical coordinates of the related cells.
2. Discussion
In UTRAN access system, the mapping of cell ID into the geographical coordinates is performed at RNC from the RNC configuration data, e.g. coordinates of barycentre of the corresponding sector. For SAS centric mode, upon request from the SAS, the SRNC sends the measurement results containing the geographical coordinates of the cell back to the SAS. In E-UTRAN access system, the E-SMLC is responsible for the management of the overall co-ordination and scheduling of resources required for the location of a UE that is attached to E-UTRAN, It also calculates the final location and velocity estimate and estimates the achieved accuracy, hence, the E-SMLC is required to have the knowledge of the geographical coordinates of the related cells.
The Network Node to possibly support the storage for the geographical coordinates of the related cells may be the eNodeB entity, MME entity or E-SMLC entity. Three storage methods have different characteristic, If the geographical coordinates of the related cell would be maintained in the E-SMLC entity, this option has the following pros and cons:
Pros: 
· It has minor impact to the specifications;
· The geographical coordinates informations would be transparent to the MME; 

· These informations can be acquired immediately by the E-SMLC if need.

Cons: 
· The large amount data need to be maintained in the E-SMLC entity;
· It is difficult to support the requirement of frequently changing the cover area of antenna elements of the related cells.
If the geographical coordinates of the related cells would be maintained in the MME entity, this option has the following pros and cons:
Pros: 
· To get the geographical coordinates informations, this option would spend a relatively less time than the option 3.

Cons: 
· The large amount data need to be maintained in the MME entity, different from the option 1, this option just needs to maintain the geographical coordinates informations of eNodeBs associated with the MME ;

· It is difficult to support the dynamic change of the geographical coordinates information as for the option 1.

· This option has some impact to the LCS AP specification;
· This option would increase the processing Load for the MME entity .

If the geographical coordinates of the related cells would be maintained in the eNodeB entity, this option has the following pros and cons:
Pros: 
· It is easy to support the requirement of frequently changing the cover area of antenna elements of cells.
· The geographical coordinates informations would be transparent to the MME;
· No need to maintain the large amount data in the E-SMLC.
Cons: 
· This option has some impact to the LPPa specification;

· In order to obtain the geographical coordinates of the related cells, it is required to have necessary signalling load between the eNodeB and the E-SMLC..

Based on the above analysis, we propose to maintain the geographical coordinates of the related cells in the eNodeB entity.
Proposal 1: To maintain the geographical coordinates of the related cells in the eNodeB entity.
In order to obtain the geographical coordinates of the related cells maintained in the eNodeB, the signalling procedure between the eNodeB and the E-SMLC need to be designed, There are three alternatives for the E-SMLC to acquire these data: 
1. Upon request from the E-SMLC via LPPa, the eNodeB would carry the geographical coordinates of the related cells in the response message.
2. In case the eNodeB initializes or the change of the cover area of antenna elements of the eNodeB occurs, the eNodeB would reports the geographical coordinates of the related cells to all associated E-SMLCs via LPPa;
3. Compared with the above two alts, this alt would use the S1AP and LCS AP protocol to directly carry the geographical coordinates informations between the eNodeB and the E-SMLC instead of the LPPa protocol.

The main characteristics for alt 1 may refer to the pros and cons of the eNodeB storage option.
For alt 2, the main characteristic is shown as follows:
Pros: 
· In case there exist lots of position requests between the eNodeB and the E-SMLC, the signalling load for this alt is less than that for the alt 1
· It is easy to support the requirement of frequently changing the cover area of antenna elements of cells.
· The geographical coordinates informations would be transparent to the MME;
Cons: 
· Need to maintain the large amount data in the E-SMLC.
· The eNodeB needs to know in advance which E-SMLCs it would be associated with;

Compared with alt 1 and alt 2, the alt 3 would have bad protocol extensibility in the future and violate the principle of protocol layering.
Considering the above analysis, we prefer to apply the alt 1 to obtain the geographical coordinates of the related cells maintained in the eNodeB entity.
Proposal 2: To apply the alt 1 to obtain the geographical coordinates of the related cells maintained in the eNodeB entity.
3. Conclusion

This contribution mainly discusses how the E-SMLC gets the geographical coordinates of the related cells. And we propose:

Proposal 1: To maintain the geographical coordinates of the related cells in the eNodeB entity.
Proposal 2: To apply the alt 1 to obtain the geographical coordinates of the related cells maintained in the eNodeB entity.
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