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1.  Introduction
In the last meeting, two alternatives of LPP architecture are discussed and listed as follows:

ALT 1: LPP1 between UE and eNB; LPP2 between eNB and E-SMLC
ALT 2: LPP between UE and E-SMLC; LPPa between eNB and E-SMLC. 
Furthermore, three positioning methods are agreed for LTE LCS, i.e. A-GNSS, downlink positioning, and E-Cellid.

In this document, we will discuss these two alternatives.
2. Discussion
As discussed in last meeting, A-GNSS, downlink positioning, and E-Cellid are supported in LTE LCS. For all three methods, positioning procedures between the UE and the eNB or E-SMLC consists of a single operation of one of the following types:

-
Exchange of positioning capabilities;

-
Transfer of assistance data;

-
Transfer of location information (positioning measurements and/or position estimate).
According to SA2 protocol architecture, the originated location request always is sent from MME to E-SMLC. And, E-SMLC is responsible to determine which positioning method is needed. Also, E-SMLC is the final entity to calculate the estimated position. It seems more direct that transactions are terminated between E-SMLC and UE. If eNB is involved for message delivery, the following extra functions should be supported:
-
Interpret LPP2 information from E-SMLC and transfer to UE in LPP1 PDU, e.g. transfer Location request, UE positioning capability request;

-
Interpret LPP1 information from UE and transfer to E-SMLC in LPP2 PDU, e.g. Location response including positioning measurement result or location estimate result, UE positioning capability response;
So, this could introduce potential complexity with eNB. 
In the following part, we will discuss the assistance data from 3 methods.
A-GNSS
The assistance data for A-GNSS usually include visible satellite list, satellite signal Doppler, code phase, Doppler and code phase search windows, etc. which are most related to satellite. These data usually can be stored in E-SMLC or obtained from the third part entity. So, it is more reasonable to collect the assistance data by E-SMLC.
Downlink positioning
For downlink positioning method, the following assistance data are necessary at least:
· Physical id of candidate cells;

· Relative transmission timing of candidate cells refers to serving cell.

For alternative 1, eNB needs to get the assistance data from candidate cell by X2. However, if there is no X2 between serving cell and candidate cell, more network entity should be involved. This introduces extra complexity to eNB. 
For alternative 2, assistance data can be collected by E-SMLC. E-SMLC could get the PCI and transmission timing of serving cell and candidate cells through MME. Furthermore, E-SMLC can get these assistance data early and store them to reduce the delay for response of assistance data request. So, for assistance data transfer, it is better to make the protocol terminated in E-SMLC.
E-Cellid

For UL cell id enhanced method, it does not require any assistance data to be transferred from the E-SMLC to the UE. The assistance data request only happens between eNB and E-SMLC. Both of the two LPP solutions can provide the protocol between eNB and E-SMLC. So, there should be no problem with these two alternatives.

Summary

The analysis above is summarized in the following table:

	Positioning methods
	Assistance data transfer

	A-GNSS
	E-SMLC can get from the third part entity or store them.

It is better to transfer assistance data between UE and E-SMLC directly

	Downlink Positioning
	eNB need to get all assistance data through X2 in alternative 1. More complex.

E-SMLC could get this information early and store them in alternative 2.

Alternative 1 need more network entities when there is no X2 between serving cell and candidate cell. Alternative 2 could reduce the delay for response of assistance data request.

	E-Cellid
	It does not require any assistance data to be transferred from the E-SMLC to the UE.

No difference with two alternatives.


So, according to the summary from this table, the alternative 2 is preferred.
3. Conclusions
This paper analyzes the two alternatives of LPP architecture. From the aspect of message transfer, it is more direct between UE and SMLC. From the aspect of assistance data transfer, it is more reasonable that SMLC get all the assistance data for UE positioning.
Proposal: Alternative 2 is more reasonable to be as LPP architecture for LTE LCS.
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