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1. Introduction:
This paper attempts to conclude on issues like which entity decides on the position methods to be used? Is this decision distributed across the UE and the E-SMLC for different cases/ methods? Is E-SMLC capability required at the UE?
2. Problem statement and the Status Quo:
To begin with a specific case, the LCS client could be associated directly with the UE. In some cases the UE may complete the location estimation without needing any assistance from the E-SMLC (e.g. in the E-CID method UE may complete the positioning calculation with eNB performing TA and AOA calculations for it); in which case, E-SMLC would forward the UE request (LPP) to the eNB (over LPPa) once it knows that the positioning method has been selected by the UE (E-CID). Therefore, can the UE select the positioning method based on the LCS request (QOS requirements etc) in certain cases or is it always the E-SMLC?

From the last meeting RAN2#66-bis it seems that there is still unfinished conclusion as to who decides on the position methods to be used?

	-     CATT assumes that in the MO case, the UE cares about quality of positioning, not the method. CATT wonders if the UE can choose the method, then what node is finally going to choose the method ? Is there a negotiation between UE and SMLC?
-     QC clarirified that MS based assistance data for GPS is 1500 bytes. So multiple request would mean quite a lot of data. So it would be good if the UE could use “stored data”. QC assumes that the SMLC would not limit the AGNSS positioning request to specific AGNSS systems but the UE could use as much as he supports. So the request from the SMLC will not request the UE to use specific AGNSS methods.

-     ALU wonders why the UE cannot just indicate what it supports, and then the SMLC complies as far as he can comply. QC thinks the SMLC is often blind to what capabilities the UE has, and even more about what assistance data it already supports.



From the above it is still doubtful if only E-SMLC can choose the positioning method to be used. 
Even [1] seems ambiguous on this issue. In Section 5.3.1 it indicates that E-SMLC decides on the position methods to be used but it is not clear if it is “only E-SMLC” which decides the positioning method, the Functional Description of UE (5.3.1) does not mention this at all.
	5.3.3
Evolved Serving Mobile Location Centre (E-SMLC)

…

For positioning of a target UE, the E-SMLC decides on the position methods to be used, based on factors that may include the LCS Client type, the required QoS, UE positioning capabilities, and eNode B positioning capabilities. The E-SMLC then invokes these positioning methods in the UE and/or serving eNode B. The positioning methods may yield a location estimate for UE-based position methods and/or positioning measurements for UE-assisted and network-based position methods. The E-SMLC may combine all the received results and determine a single location estimate for the target UE (hybrid positioning). Additional information like accuracy of the location estimate and velocity may also be determined.




3. Discussion:
E-SMLC can of course decide on the positioning method in NI-LR cases as it would have access to UE capabilities (using LPP transaction), eNB capabilities (using LPPa transaction) and the required QOS (from the LCS request). 

MO-LR: As already discussed, there are cases where the ‘non-E-SMLC system’ could work autonomously as well (with transparent use of LPP and LPPa) and it would be fine if the UE could take the decision on positioning method. Can this be generalized to all MO-LR cases? Notably, UMTS [2] allowed the UE to select the ‘Location Method’ for mobile originated location request.
While settling on architecture Alternative 2 in the last meeting, the direct LCS interaction (LPP1) between the UE and the eNB has been ruled out. To enable the UE to decide on the positioning method when the eNB positioning capabilities are required to make a decision on positioning method, we are only left with the following two options:
(Getting the eNB positioning capability)

1. UE query E-SMLC about eNB positioning capabilities, or;

2. UE can only choose methods (e.g. E-CID) which are guaranteed to be supported by any eNB or which do not involve (are transparent to) eNB (e.g. AGNSS).
The option 1 eventually requires an E-SMLC involvement and does not really offer any advantage.

In option 2, at this stage (when RAN1 is still working on OTDOA), we can say that as long as the LCS requirement leads to a decision on E-CID or AGNSS the UE can choose the positioning method and FFS for other methods.
(Getting the E-SMLC capability)

We next need to decide if the E-SMLC capabilities would be required for this purpose.
· For E-CID method there is hardly any E-SMLC capability information required.

· For AGNSS method, an E-SMLC may only support a subset of available AGNSS systems, therefore it might be important for UE to know the E-SMLC capabilities in order to avoid multiple requests (for corresponding assistance data) response/ failures.
· For OTDOA positioning the situation is more or less unclear at the moment.
4. Summarizing:
Two approaches seem possible:

Approach 1: UE chooses the location method for all MO LR cases (pending decision for UL OTDOA) and E-SMLC chooses the location method for all NI LR cases.
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Figure 1: UE chooses the location method for an MO LR Case
Approach 2: If the situation seems not so straight forward with some remaining ‘ifs’ (e.g. an E-SMLC not supporting a particular GNSS system or due to pending OTDOA decisions) then for simplicity the decision on selecting a positioning method might always be rested on the E-SMLC. The call flow for all cases (taking MO case as an example) might look like:
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Figure 2: E-SMLC chooses the location method for all (MO LR/ NI LR) Cases
However, in approach 1, eNB capabilities would be required to be known at the UE for OTDOA based positioning and E-SMLC capabilities would be required to be known at the UE for GNSS systems. Therefore, we propose that except for E-CID based positioning, UE shall always forward the LCS request to E-SMLC for it to choose the positioning method and other actions. Choosing E-CID method for MO LR by the UE will not require the UE capability to be transferred to the E-SMLC. 
Proposal 1: The decision on selecting a positioning method shall rest on the E-SMLC for all cases except (perhaps) MO LR cases in which the UE presumes E-CID sufficient for the required QOS.
If this Proposal 1 is agreeable, then there does not seem to be a requirement for the UE to know the E-SMLC capabilities.

Proposal 2: E-SMLC capabilities are not required at the UE.
5. Conclusion:
This paper tries to conclude on the matter of which entity decides on the positioning method and analyzes if the E-SMLC capabilities are required at the UE. RAN2 is requested to decide on the following conclusions/ proposals:
Proposal 1: The decision on selecting a positioning method shall rest on the E-SMLC for all cases except, MO LR cases in which the UE presumes E-CID sufficient for the required QOS.

Proposal 2: E-SMLC capabilities are not required at the UE.
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5.3
Functional Description of Elements Related to UE Positioning in E-UTRAN

5.3.1
User Equipment (UE)

The UE may transmit the needed signals for uplink-based UE Positioning measurements and may make measurements of downlink signals from E-UTRAN and other sources such as different GNSS systems. The measurements to be made will be determined by the chosen positioning method. For MO-LR cases the UE shall choose E-CID method if the required QOS can be met with this method.
The UE may also contain LCS applications, or access an LCS application either through communication with a network accessed by the UE or through another application residing in the UE. This LCS application may include the needed measurement and calculation functions to determine the UE's position with or without network assistance. This is outside of the scope of this specification.

The UE may also, for example, contain an independent positioning function (e.g., GPS) and thus be able to report its position, independent of the E-UTRAN transmissions. The UE with an independent positioning function may also make use of assistance information obtained from the network.

<Next Change>

5.3.3
Evolved Serving Mobile Location Centre (E-SMLC)

The E-SMLC manages the support of different location services for target UEs, including positioning of UEs and delivery of assistance data to UEs. The E-SMLC may interact with the serving eNode B for a target UE in order to obtain position measurements for the UE, including uplink measurements made by the eNode B and downlink measurements made by the UE that were provided to the eNode B as part of other functions such as for support of handover (FFS).

The E-SMLC may interact with a target UE in order to deliver assistance data if requested for a particular location service, or to obtain a location estimate if that was requested. 

The E-SMLC decides on the position methods to be used for all NI-LR cases and for all MO LR cases except when the method has already been chosen by the UE as E-CID, based on factors that may include the LCS Client type, the required QoS, UE positioning capabilities, and eNode B positioning capabilities. The E-SMLC then invokes these positioning methods in the UE and/or serving eNode B. The positioning methods may yield a location estimate for UE-based position methods and/or positioning measurements for UE-assisted and network-based position methods. The E-SMLC may combine all the received results and determine a single location estimate for the target UE (hybrid positioning). Additional information like accuracy of the location estimate and velocity may also be determined.

<Next Change>

7.3.2
MO-LR Service Support

Figure 7.3.2-1 shows the sequence of operations for an MO-LR service, starting at the point where an LCS Client in the UE or the user has requested some location service (e.g., retrieval of the UE's location or transfer of the UE's location to a third party).
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Figure 7.3.2-1: UE Positioning Operations to support an MO-LR

1.
The UE sends a NAS level MO-LR request to the MME. The MO-LR request may carry an LPP PDU to instigate one or more LPP transactions to transfer capabilities, request assistance data, request location information and/or transfer location information (e.g. location measurements). If the MO-LR positioning method is chosen by the UE (E-CID) then it shall be indicate in the MO-LR request. 
2.
The MME sends a location request to the E-SMLC and includes any LPP PDU received in step 1.

3a.
The E-SMLC may obtain location related information from the UE and/or from the serving eNode B. In the former case or if an immediate response is needed to any LPP transaction instigated by the UE in step 1 (e.g., a request for assistance data), the E-SMLC instigates one or more LPP transactions to transfer UE positioning capabilities, provide assistance data to the UE and/or obtain location information from the UE. The UE may also instigate further LPP transactions after the first LPP PDU is received from the E-SMLC (e.g., to request assistance data or to request further assistance data).
3b. If the positioning method was not decided by the UE (E-CID) then the E-SMLC shall decide on the positioning method.
4.
If the E-SMLC needs location related information for the UE from the eNode B, the E-SMLC instigates one or more LPPa transactions. Step 4 may also precede step 3 or occur in parallel with it.

5.
The E-SMLC returns a location response to the MME with any location estimate obtained as a result of steps 3 and 4, and/or with a final LPP PDU (e.g., that could provide a location estimate to the UE if requested by the UE in step 1).  

6.
If the UE requested location transfer to a third party the MME transfers the location received from the E-SMLC in step 5 to the third party as defined in [2].

7.
The MME sends a NAS level MO-LR response to the UE, carrying any final LPP PDU that was received in step 5.
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3b. Decides on the positioning Method
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