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1. Introduction
In this contribution, we give our consideration about the user plane positioning scheme for TA+AOA method.
2. Discussion
In spec 36.305 Annex B.3, the following figure B.3 shows how SUPL and LPP can be combined within a SUPL positioning session.
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Figure B.3: LPP session over SUPL

For positioning operations which take place entirely within an LPP session (step 4 in Figure B.3), the flow of LPP PDUs can be the same as in the control-plane version of LPP; the role of the (LPP) target is taken by the target SET, and that of the (LPP) server by the SLP.  An example LPP flow, including exchange of capabilities, request and delivery of assistance data, and request and delivery of positioning information, is shown in Figure B.4.
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Figure B.4: LPP session over SUPL
According to the above messages flows for user plane positioning method, we can consider three user plane positioning schemes for TA+AOA method.

Scheme 1: network-based, no UE assisted
For this scheme, it is no need for the UE to provide the measurement information. The following figure shows the messages flows for this case, not only can be used for TA+AOA but also can be used for other network-based positioning method.
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Figure 1: network-based, no UE assisted
If E-SMLC and SPC are combined, the Llp interface may not need. The control plane positioning procedure is invoked during the user plane positioning procedure. The benefit of this scheme is the low complexity and common positioning procedure is followed. The following Figure 1a shows the scheme 1 for TA+AOA which the TA is acquired by eNB without UE assistance in details.

[image: image4.emf]UE eNB MME E-SMLC

LPPa: POS Request

(UE id)

Dedicated random access

 & data/SRS 

eNB 

measurement

(TA and AOA)

LPPa message: 

TA and AOA measurement results

Lup: SUPL POS INIT, cell id

SPC

Llp message

Lup: SUPL END

Location calculation

Llp message


Figure 1a: network-based, no UE assisted (TA+AOA)
Only LPPa is used during control plane positioning procedure. Obviously, both Rel-8 UE and Rel-9 UE can be positioned.
Scheme 2: network-based, UE assisted
According to RAN1 latest conclusion, the UE also could measure UE Tx – Rx time difference (we call it UE-TRTD in this contribution) and report the measurement result to the eNB to help eNB to calculate the TA. Figure 2 shows the messages flows if the UE reports the measurement results via RRC signalling.
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Figure 2: network-based, UE assisted
If E-SMLC and SPC are combined, the Llp interface may not need. According to RAN1’s conclusion, the TA must be measured or calculated by eNB. That means the UE TRTD is acquired by UE and AOA is measured by eNB. The eNB will also calculate the TA after receiving the TRTD according [1]. As both of them will perform the measurements separately, the time information while acquire the measurements is needed to help network to match the measurement results. If there is no time information, perhaps the time difference between these two measurements is large, and if the UE has a high velocity and the signalling could not arrive at eNB in a short time, then the location calculated by network will be imprecise. So the time information should be added in RRC signalling. 
Scheme 3: UE based, network assisted
In this scheme, the network will provide measurements and assisted data to the UE to help it calculate the UE location. The following figure shows the example messages flows of TA+AOA for this case.
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Figure 3: UE-based, network assisted

If E-SMLC and SPC are combined, the Llp interface may not need. UE TRTD can be acquired by UE. In order to provide enough information to the UE to calculate its geography coordinates, the network should send the AOA+TA and cell geography coordinates information to the UE. UE calculates its location according to the information received and then reports its geography coordinates information to the SPC via SUPL PDU. It is obvious to notice that this scheme has some complexity and can be optimised, e.g. according to SA2 specification, the UE location information must be sent to the server, then some overload can be seen at air interface, let the server to calculate the location is better since the network has more information and it is no need to exchange so many data via air interface.
Considering above three schemes, scheme 1 is the simplest one and can be used for R8 UE positioning. This is beneficial for protocol designing and signalling designing. So we propose:
Proposal 1: Scheme 1 should be supported for user plane positioning of TA+AOA method.

According to RAN1’s decision, UE can also measure UE Tx-Rx time difference, and reports it to network to calculate TA. So if the UE measurement results are reported via RRC signalling, scheme 2 also should be supported.
Proposal 2: Scheme 2 should be supported for user plane positioning of TA+AOA method.

As scheme 3 has no benefit of complexity and signalling optimisation, the UE based scheme can be ruled out. So we propose:

Proposal 3: It is proposed that scheme 3 is not supported for TA+AOA method.

3. Conclusion
According to the discussion above, we give the following proposals:
Proposal 1: Scheme 1 should be supported for user plane positioning of TA+AOA method.

Proposal 2: Scheme 2 should be supported for user plane positioning of TA+AOA method.

Proposal 3: It is proposed that scheme 3 is not supported for TA+AOA method.

As we’ll consider which stage3 specifications should be modified, so we request RAN2 to decide which positioning flows should be supported for TA+AOA user plane method. If we make the conclusion, we would like to prepare corresponding stage 3 CRs.
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