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Introduction

This document contains a text proposal to introduce a framework for E-CID positioning methods into TS 36.305.

Discussion

Discussion in RAN1 and RAN2 on enhanced cell ID positioning methods has hitherto focussed exclusively on the AoA+TA method, which at present is construed as a purely network-centric method.  However, the positioning system in UMTS also supports various methods under the E-CID umbrella that use measurements from either the UE or the Node B to refine a position estimate based purely on cell ID.

It is our understanding that there was no intention to exclude these existing methods from being supported in LTE, and that the protocol support for positioning in LTE should still allow for the measurements they use to be delivered from the UE and eNode B to the E-SMLC.  The enclosed text proposal is intended to capture this protocol support.  It should be noted that there is no implied requirement on any implementation from this inclusion; the intent is to ensure that the protocol does not impose restrictions that would be a step backwards from previous systems.

Since these E-CID methods may include the use of measurements from the UE, including them would imply support for UE-assisted E-CID.  The table of supported methods is therefore updated in the text proposal to include UE-assisted E-CID; the UE-based version remains FFS.
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; UE-assisted)

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

	E-CID
	FFS
	Yes
	Yes
	Yes (UE-assisted; eNB-assisted)


Table 4.3‑1: Supported versions of UE positioning methods

Editor’s Note: Table 4.3-1 does not discuss SUPL support of specific positioning methods as SUPL details are outside the scope of this document.
4.3.3
Enhanced Cell ID Methods

In the Cell ID (CID) positioning method, the position of an UE is estimated with the knowledge of its serving eNode B and cell. The information about the serving eNode B and cell may be obtained by paging, tracking area update,  or other methods. Enhanced Cell ID (E‑CID) positioning refers to techniques which use additional UE and/or E‑UTRAN radio resource and other measurements to improve the UE location estimate.

The operation of the Enhanced Cell ID method is described in clause 8.3.
8.3
Enhanced cell ID positioning methods


8.3.1
General

In the Cell ID (CID) based method, the UE position is estimated with the knowledge of the geographical coordinates of its serving eNodeB. Enhanced Cell ID (E-CID) positioning refers to techniques which use additional UE and/or E‑UTRAN radio resource and other measurements to improve the UE location estimate. For E-UTRAN access, these measurements may include: 
UE measurements ([20], [21]):
· E-UTRA carrier RSSI;

· Reference signal received power (RSRP);

· Reference Signal Received Quality (RSRQ);
eNB measurements:
· Timing Advance (TA);

· Angle of Arrival (AoA).
Various techniques exist to use these measurements to estimate the location of the UE. The specific techniques are beyond the scope of this specification.
8.3.2
Information to be transferred between E-UTRAN Elements

This subclause defines the information (e.g., measurement data) that may be transferred between E-UTRAN elements.

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. 
UE-Based Enhanced Cell-ID location is FFS.
8.3.2.2
Information that may be transferred from the UE to E-SMLC


The information that may be signalled from UE to the E-SMLC is listed in table 8.3.2-2.

Table 8.3.2-2: Information that may be transferred from UE to the E-SMLC.
	Information 
	UE‑assisted 
	UE‑based [FFS] 

	Latitude/Longitude/Altitude, together with uncertainty shape
	No
	FFS

	Evolved Cell Global Identifier (ECGI)/Physical Cell ID
	Yes
	No

	E-UTRA carrier RSSI
	Yes
	No

	Reference signal received power (RSRP)
	Yes
	No

	Reference Signal Received Quality (RSRQ)
	Yes
	No

	Timing Advance (TA)
	Yes
	No


8.3.2.3
Information that may be transferred from the eNB to E-SMLC

The information that may be signalled from eNB to the E-SMLC is listed in table 8.3.2-3.

Table 8.3.2-3: Information that may be transferred from eNB to the E-SMLC.
	Information 

	Timing Advance (TA)

	Angle of Arrival (AoA)

	E-UTRA Measurement Results List:

	
	- Evolved Cell Global Identifier (ECGI)/Physical Cell ID

	
	- E-UTRA carrier RSSI

	
	- Reference signal received power (RSRP)

	
	- Reference Signal Received Quality (RSRQ)


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 LPP1 and LPP2 (Alternative 1) or using LPP (Alternative 2).  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”.

It is FFS if UE-based E-CID positioning will be supported in this version of the specification.

8.3.3.1
Position Capability Transfer Procedure

The purpose of this procedure is to enable the UE and E-SMLC to obtain the positioning capabilities of the E‑SMLC and UE, respectively. 

8.3.3.1.1

UE to E-SMLC Position Capability Transfer

Figure 8.3.3-1 shows the Position Capability Transfer operations for the E-CID method when position capabilities are transferred from the UE to the E-SMLC.
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Figure 8.3.3-1: E-SMLC originated Position Capability Transfer.

(1)
Optionally, the E-SMLC determines that the positioning capabilities of the UE are needed and sends a LPP PDU to the UE including a Request Capabilities type. The request indicates that the E-CID capabilities of the UE are needed and may indicate a request for the capabilities of other position methods also. 

(2)
When the UE has received an LPP PDU of type Request Capabilities that includes a request for E-CID capabilities or unilaterally in the absence of step 1, the UE sends an LPP PDU of type Provide Capabilities to the E-SMLC. This PDU includes the E-CID positioning capabilities of the UE, including the E-CID measurements supported as listed in Table 8.3.2-2. If step 1 occurred and the UE cannot fulfill the request, a LPP PDU of type Error is sent instead, providing the specific error reason.
8.3.3.1.2

E-SMLC to UE Position Capability Transfer

Figure 8.3.3-2 shows the Position Capability Transfer operations for the E-CID method when position capabilities are transferred from the E-SMLC to the UE.

[image: image2.emf]E-SMLC UE

LPP PDU(Type: Request Capabilities)

LPP PDU(Type: Provide Capabilities)

(1)

(2)


Figure 8.3.3-2: UE originated Position Capability Transfer.

(1)
Optionally, the UE determines that the positioning capabilities of the E-SMLC are needed and sends an LPP PDU to the E-SMLC including a Request Capabilities type. The Request Capabilities includes a request for the E-CID capabilities of the E-SMLC. 

(2)
When the E-SMLC has received an LPP PDU of type Request Capabilities or unilaterally in the absence of step 1, it sends a LPP PDU of type Provide Capabilities to the UE. This PDU shall include the E-CID positioning capabilities of the E-SMLC as requested by the UE in step (1) or as determined by the E-SMLC in the absence of step 1. The E-CID capabilities may include the E-CID measurements supported by the E-SMLC. If step 1 occurred and if the E-SMLC cannot fulfill the request, an LPP PDU of type Error is sent instead, providing the specific error reason.

8.3.3.2
Assistance Data Delivery Procedure

Editor’s Note: UE-based E-CID is FFS.
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, or to enable the UE to provide location measurements to the E-SMLC for position calculation (e.g., in case of basic self location where the UE requests its own location).

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.
8.3.3.2.2

UE initiated Position Measurement

Figure 8.3.3-4 shows the Position Measurement operations for the E-CID method when the procedure is initiated by the UE. This procedure may be used by the UE in case of basic self location for UE-assisted mode (i.e., UE requests its own location).
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Figure 8.3.3-4: UE originated Position Measurement Procedure (Basic Self Location).

(1)
The UE sends a LPP PDU of type Request Location Information to the E-SMLC, including preferred location methods and quality of service parameters (accuracy and response time). The UE may also include an associated Provide Location Information PDU as described in step 2 of Figure 8.3.3-3 containing  E-CID measurements and possibly other measurements. The Provide Location Information type may include any UE measurements already available at the UE and supported by the E-SMLC.

 (2)
If the E-SMLC is able to calculate the UE position, it returns the location (possibly together with uncertainty information) to the UE in a LPP PDU of type Provide Location Information. If the E-SMLC cannot obtain the UE location, a LPP PDU of type Error is sent instead, providing the specific error reason.

8.3.4
Uplink E-CID Positioning Procedures

The procedures described in this subclause support E-CID related measurements obtained by the eNodeB and provided to the E-SMLC using LPPa (or LPP1 in the terminology of Alternative 1).  The term “uplink” is intended to indicate that the involved measurements are taken at the eNode B or collected by the eNode B from the UE using RRC procedures [14]; this set of procedures might also be considered as “eNB-assisted E-CID”. 
NOTE:
Uplink E-CID positioning does not require LCS support in the UE and therefore, works also with legacy UEs.  
8.3.4.1
Position Capability Transfer Procedure

The position capability transfer procedure is not applicable to uplink E-CID positioning.
8.3.4.2 
Assistance Data Delivery Procedure

The assistance data delivery procedure is not applicable to uplink E-CID positioning.

8.3.4.3 
Position Measurement Procedure

The purpose of this procedure is to enable the E-SMLC to request position measurements from the eNode B.
Editor's Note: It is FFS whether an eNode B-initiated position measurement for uplink E-CID is supported.
8.3.4.3.1

E-SMLC-initiated Position Measurement

Figure 8.3.4-1 shows the Position Measurement operations for the uplink E-CID method when the procedure is initiated by the E-SMLC.
Editor’s note: LPPa in this figure represents LPP2 in Alternative 1.
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Figure 8.3.4-1: E-SMLC initiated Position Measurement Procedure.
(1)
The E-SMLC sends an LPPa PDU of type Request Location Information to the eNB. This request includes indication of E-CID measurements requested and required response time. 
(2)
If the E-SMLC in step (1) requested UE measurements (i.e., E-UTRA carrier RSSI, RSRP, RSRQ measurements), the eNB configures the UE to report the measurement information requested as specified in [14].
(3)
The eNode B obtains E-CID measurements as requested in step 1, and then sends an LPPa PDU of type Provide Location Information to the E-SMLC, before the response time provided in step 1 elapsed, and includes the obtained E-CID measurements.  If the eNode B is unable to perform the requested measurements, or is unable to instigate required RRC procedures to obtain the requested measurements from the UE, or the response time elapsed before any of the requested measurements were obtained, the eNode B sends an LPPa PDU of type Error instead, providing the error reason.
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