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1. Introduction
In this contribution, we give some considerations on LTE positioning protocol designing (stage-2), especially on the following issues:

1) UE initiated position measurement procedure.
2) UE based positioning method.
In this contribution, we focus on control plane position scheme. User plane position scheme for TA+AOA can be found in [3].

2. Discussion
According to SA2 specification [2], in general, Location Service includes many functional components, e.g. Positioning Component, Subscriber handling Component, Client Handling Component, etc. RAN2 is responsible only for the first one: positioning components. So when RAN2 design our Positioning Component, it may be useful to also have some concept on a higher level. In the following, we give some observation on the working flow in two different levels; the first level is from Location Service point of view; and the second level is from Positioning Component point of view.
2.1. High Level Flow: Summary of Location Service Scenarios in EPS
According to SA2 specification [2], for EPS location service, there are 4 scenarios:

1) Common MT-LR procedure in PS and CS domain (clause 9.1.1). For LTE, this could be seen as LCS client triggered MT-LR procedure in EPS PS domain. The corresponding flow is shown in Figure 9.1 below:
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Figure 9.1: General Network Positioning for a MT-LR

This procedure will invoke EPC Mobile Terminating Location Request procedure (EPC-MT-LR) procedure (clause 9.1.15). The corresponding flow is shown in Figure 9.18 below:
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Figure 9.18: General Network Positioning for EPC-MT-LR

2) EPC-MT-LR without HLR Query (clause 9.1.16). The corresponding flow is shown in Figure 9.19 below:
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Figure 9.19: Positioning for a Emergency Services EPC-MT-LR without HLR Query

3) Mobile Originating Location Request, EPC (clause 9.2.6). The corresponding flow is shown in Figure 9.8d below:
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Figure 9.8d: General Network Positioning for packet switched MO-LR

4) EPC Network Induced Location Request (clause 9.1.17). The corresponding flow is shown in Figure 9.20 below:
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Figure 9.20: Network Induced Location Request for EPC

2.2. Low Level Flow: Positioning procedure involved by E-UTRAN
Either of above 4 scenarios will finally invoke the positioning procedure in clause 9.3. The flow is shown in Figure 9.8e and Figure 9.8f below:
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Figure 9.8e: UE Assisted and UE Based Positioning and Assistance Delivery Procedure
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Figure 9.8f: Network Assisted and Network Based Positioning Procedure
These two figures are inline with RAN2 situation.

2.3. Impact on LPP Protocol Designing
UE initiated position measurement procedure
From all above figures, it clearly show that all positioning procedure (including position measurement procedure) is directly triggered by E-SMLC, so there is no need to design a UE initiated position measurement procedure.
Proposal 1: In LPP, there is no UE initiated position measurement procedure.
UE based positioning method

Currently, in RAN2 its still FFS whether we need to support UE based positioning method for E-CID. From above figures, especially figure 9.8d and 9.8e, irrespective the chosen positioning is UE based or E-SMLC based, the location result will always be collect by E-SMLC and then output to the requesting node through MME. So for MO-LR scenario, if UE is requesting it’s own location, even if UE based solution is used, UE shall anyway expect the location result from E-SMLC (through MME). This means UE based solution and NW based solution are just two internal options and have no impact on any outside functionality.
For TA+AOA (within E-CID), the NW based solution (i.e. E-SMLC based) is quite obviously and should be supported. Howeverwith UE based solution, it means transfer the eNB geography coordinates and/or eNB measurement result to UE, which introduce additionally complexity and does not give enough benefit. So to limit unnecessary options, we think NW based solution is enough and don’t see it useful to support the UE based solution.
Proposal 2: There is no need to support UE based solution for TA+AOA positioning method.
Since there are some other positioning methods that falls into the E-CID positioning method group, the corresponding supporting companies are request to verify whether the above Proposal 2 could be valid for those positioning methods. If so, then RAN2 could conclude that the above Proposal 2 is valid for the whole E-CID positioning method group.
Proposal 2+: There is no need to support UE based solution for E-CID positioning method.
For downlink positioning method (OTDOA), the same argument could be made, so we also prefer not to have UE based solution for it. Just E-SMLC based solution is enough.
Proposal 3: There is no need to support UE based solution for downlink positioning method (OTDOA).
3. Conclusion
In this contribution, we give the following proposals.

Proposal 1: In LPP, there is no UE initiated position measurement procedure.
Proposal 2: There is no need to support UE based solution for TA+AOA positioning method.
Proposal 2+: There is no need to support UE based solution for E-CID positioning method.
Proposal 3: There is no need to support UE based solution for downlink positioning method (OTDOA).
The corresponding text proposal, assuming the above proposals are agreed, is attached below.
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5. Text Proposal to TS 36.305 V110

-------------------------First Change (Proposal 1)---------------------------------------
8.1.3.3 
Position Measurement Procedure

The purpose of this procedure is to enable the E-SMLC to request position measurements or location estimate from the UE.

8.1.3.3.1

E-SMLC initiated Position Measurement

Figure 8.1.3-9 shows the Position Measurement operations for the network-assisted GNSS method when the procedure is initiated by the E-SMLC.
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Figure 8.1.3-10: E-SMLC initiated Position Measurement Procedure

 (1)
Optionally, the E-SMLC sends a LPP PDU of type Request Location Information to the UE for invocation of A-GNSS positioning. This request includes positioning instructions such as the GNSS mode (UE-assisted, UE-based, UE-based preferred but UE-assisted allowed, UE-assisted preferred, but UE-based allowed, standalone), positioning methods (GPS, Galileo, Glonass, etc. and possibly non-GNSS methods, such as downlink positioning or E-CID), specific UE measurements requested if any, such as fine time assistance measurements, velocity, carrier phase, multi-frequency measurements, and quality of service parameters (accuracy, response time).

 (2)
If step 1 occurred, the UE performs the requested measurements and possibly calculates its own location. Alternatively, if step 1 did not occur, the UE may initiate step 2 and obtain measurements in the absence of a request – e.g. to provide to the E-SMLC in association with the procedure in Figure 8.1.3-12. The UE sends an LPP PDU of type Provide Location Information to the E-SMLC before the Response Time provided in step (1) elapsed if step 1 occurred. If step 1 occurred and the UE is unable to perform the requested measurements, or if the Response Time provided in step 1 elapsed before any of the requested measurements have been obtained, the UE sends a LPP PDU of type Error instead, providing the error reason.








-------------------------Second Change (Proposal 1)------------------------------------
8.2.3.3 
Position Measurement Procedure

The purpose of this procedure is to enable the E-SMLC to request position measurements from the UE.

8.2.3.3.1

E-SMLC initiated Position Measurement

Figure 8.2.3-7 shows the Position Measurement operations for the downlink positioning method when the procedure is initiated by the E-SMLC.
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Figure 8.2.3-7: E-SMLC initiated Position Measurement Procedure
(1)
Optionally, the E-SMLC sends an LPP PDU of type Request Location Information to the UE. This request includes indication of downlink measurements requested and required response time.

(2)
If step 1 occurs, or if the UE determines to provide unsolicited downlink measurements to the E-SMLC (e.g. as part of the procedure in Figure 8.2.3-8), the UE obtains downlink measurements as requested in step 1, or as determined by the UE in the absence of step 1. The UE then sends an LPP PDU of type Provide Location Information to the E-SMLC, before the Response Time provided in step (1) elapsed if step 1 occurred, and includes the obtained downlink measurements.  If step 1 occurred and if the UE is unable to perform the requested measurements, or the Response Time elapsed before any of the requested measurements were obtained, the UE sends an LPP PDU of type Error instead, providing the error reason.







-------------------------Third Change (Proposal 1)-------------------------------------
8.3.3.3 
Position Measurement Procedure

The purpose of this procedure is to enable the E-SMLC to request position measurements from the UE.

8.3.3.2.1

E-SMLC initiated Position Measurement

Figure 8.3.3-3 shows the Position Measurement operations for the E-CID method when the procedure is initiated by the E-SMLC.
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Figure 8.3.3-3: E-SMLC initiated Position Measurement Procedure.

(1)
Optionally, the E-SMLC sends a LPP PDU of type Request Location Information to the UE for invocation of E-CID positioning. This request includes the E-CID measurements requested by the E-SMLC and supported by the UE as listed in Table 8.3.2-2 together with a required response time.

 (2)
If step 1 occurred, the UE performs the requested measurements. Alternatively, if step 1 did not occur, the UE may initiate step 2 and obtain measurements in the absence of a request – e.g. to provide to the E-SMLC in association with the procedure in Figure 8.3.3-4. The UE sends an LPP PDU of type Provide Location Information to the E-SMLC before the Response Time provided in step (1) elapsed if step 1 occurred. If step 1 occurred and the UE is unable to perform the requested measurements, or if the Response Time provided in step 1 elapsed before any of the requested measurements have been obtained, the UE sends a LPP PDU of type Error instead, providing the error reason.








-------------------------Forth Change (Proposal 2+/3)---------------------------------
4.3
Standard UE Positioning Methods

The standard positioning methods supported for E-UTRAN access are:

-
network-assisted GNSS methods;

-
downlink positioning;
-
enhanced cell ID method.
Hybrid positioning using multiple methods from the list of positioning methods above is also supported.

These positioning methods may be supported in UE-based, UE-assisted/E-SMLC-based, or eNB-assisted versions.  Table 4.3-1 indicates which of these versions are supported in this version of the specification for the standardised positioning methods.

	Method
	UE-based
	UE-assisted, E-SMLC-based
	eNB- assisted
	SUPL

	A-GNSS
	Yes
	Yes
	No
	Yes (UE-based and UE-assisted

	Downlink
	
No
	Yes
	No
	Yes (UE-assisted; UE-based FFS)

	E-CID
	No
	Yes
	Yes
	Yes (UE-assisted; eNB-assisted)


Table 4.3‑1: Supported versions of UE positioning methods
-------------------------Fifth Change (Proposal 3)---------------------------------
8.2.2.1
Assistance Data that may be transferred from the E-SMLC to UE 

The following assistance data may be transferred from the E-SMLC to the UE:

· Physical cell IDs (PCIs) and global cell IDs (GCIs) of candidate cells for measurement;

· Timing relative to the serving eNode B of candidate cells;

· 

Editor's Note: UE-based downlink positioning is not supported in this version of the specification.
-------------------------Sixth Change (Proposal 2+)---------------------------------
8.3.2.1
Information that may be transferred from the E-SMLC to UE

UE-assisted Enhanced Cell-ID location does not require any assistance data to be transferred from the E-SMLC to the UE.


-------------------------Seventh Change (Proposal 2+)---------------------------------
8.3.3
Downlink E-CID Positioning Procedures

The procedures described in this subclause support E-CID related measurements obtained by the UE and provided to the E-SMLC using LPP.  The term “downlink” is intended to indicate that the involved measurements are taken at the UE or forwarded by the UE; this set of procedures might also be considered as “UE-assisted, E-SMLC-based E-CID”.

UE-basedE-CID positioning is not supported in this version of the specification.

-------------------------Eighth Change (Proposal 2+)---------------------------------
8.3.3.2
Assistance Data Delivery Procedure


-------------------------End of Change-------------------------------------------------
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