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Introduction

The support for NBPS should include support for a possible update or reset in the LMUs due to handover, resource allocation update, or position request termination. Since obtaining uplink measurements is a relatively long task (~second), it is possible that the target UE SRS resources may change during that period and all participating LMUs will need to be updated. The quality of the uplink measurements will drive the decision of whether the SRS parameters update has to be communicated down to the LMUs and the positioning process may need to be restarted.

Discussion

In the case of a positioning failure, it is possible to restart positioning, but this could result in a significant, and most likely unacceptable delay, especially in the case of emergency calls.  For these reasons, similar functionality was supported for UTDOA in both GSM and UMTS, and this support should carry forward to LTE.

In order to estimate the impact to UTDOA positioning if the SRS update is not supported, we could assume the following:

1) handover happens once every 10sec

2) SRS periodicity is 10ms

3) number of SRS transmissions accumluated at the LMU to obtain the SRS measurement is 100

Based on theses assumption, the positioning estimate for approxmiately 10% of the calls will be degraded (or possibly fail) due to handover.  It is important to note that this takes into account only handovers. There are other reasons that may require the eNB scheduler to update the SRS parameters for the target UE. This is a signficantly large percentage of use cases which should be addressed by the RAN specifications.

Recommendations

Messages to support both updates and reset for changes in SRS should be included in TS 36.305 for NBPS.  These modifications are shown in the following sections.  

Please note, additions are shown as marked text against the CR for TS 36.305 endorsed by RAN2#77 in R2-121030. 

7
General E-UTRAN UE Positioning procedures

7.2
General LPPa Procedures for UE Positioning 

7.2.1
LPPa Procedures

Positioning and data acquisition procedures between an E-SMLC and eNodeB are modelled as transactions of the LPPa protocol using the procedures defined in this specification.  A procedure consists of a single operation of one of the following types:

· Transfer of location information for a particular UE (e.g. positioning measurements)

· Transfer of information applicable to the eNodeB (e.g. eNB timing differences)
· Reset

NOTE 1:
exchange of capabilities between an eNodeB and E-SMLC and transfer of assistance data may not be needed (e.g. since capability information can be provisioned through O&M)

NOTE 2:
The procedures defined in this section are not necessarily elementary procedures as defined in the stage 3 LPPa specification.  One procedure in this section may be realised by one or more elementary procedures of the LPPa protocol.

Parallel procedures between the same E-SMLC and eNodeB are supported, with the restriction that parallel procedures concerning the same positioning method are not supported (the exact scope of this restriction is FFS).

For possible extensibility, the protocol is considered to operate between a generic "access node" (e.g. eNodeB) and a “server” (e.g. E-SMLC). A procedure may be initiated by either end.
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1. LPPa Procedural Request

2. LPPa Procedural Response

N. LPPa Procedural Response (end transaction)


Figure 7.2.1-1: A single LPPa procedure

Figure 7.1.2-1 shows a single LPPa procedure.  The request in step 1 is optional.  The procedure is terminated in step 2 in the case of a UE associated procedure. For a non-UE associated procedure to gather information concerning the access node, additional responses may be allowed (e.g. sending of updated information periodically and/or whenever there is some significant change). In this case, the procedure may be ended after some additional responses.

7.2.2
LPPa procedure types

7.2.2.1
Location information transfer

The term “location information” applies both to an actual position estimate and to values used in computing position (e.g., radio measurements or positioning measurements).  It is delivered either in response to a request or unsolicited.
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1. LPPa Message: Location information request

2. LPPa Message: Location information

3. LPPa Message: Location information


Figure 7.2.2‑1: Location information transfer

1.
The server optionally (FFS) sends a request for location related information to the eNode B, and may indicate the type of location information needed and associated QoS. The server also indicates whether this refers to a particular UE or only to the access node.

Editor’s Note: If the eNode B is not permitted to initiate delivery of location information, then step 1 in this procedure would become mandatory.

2.
Either in response to step 1 or unilaterally, the eNode B transfers location related information to the server. The location related information transferred should match the location related information requested in step 1 if step 1 occurs.

3.
Optionally (e.g., if requested in step 1 if step 1 occurs), the eNode B may transfer additional location related information to the server in one or more additional LPPa messages.

7.2.2.2
Reset

The procedure is used to notify the E-SMLC to abort/reset an ongoing procedure between the eNodeB and E-SMLC. 
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2. LPPa Message: Reset

1. Ongoing LPPaProcedure


1.
A LPPa procedure is ongoing between the eNode B and the E-SMLC server.

2.
If the eNodeB determines that the procedure must be reset (example since target UE SRS configuration has changed or it has been terminated), then the eNodeB sends an LPPa Reset message to the E-SMLC carrying the transaction ID for the procedure and the reason for reset.
7.X
General LMUP Procedures for UE Positioning 

7.X.1
LMUP Procedures

LMUP includes positioning procedures, such as:

· Measurement request

· Measurement reset

· Measurement abort

· Control Procedure

7.X.1.1
Measurement request
The measurement request procedure is used by the E-SMLC to obtain timing measurement for a particular target UE from an LMU.
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1. LMUP Measurement Request (assistance data)

2. LMUP Measurement Response (measurements)


Figure 7.X.1.-1: Measurement request

1.  The E-SMLC sends a measurement request to the LMU. The measurement request identifies the UE to be positioned and contains the assistance data (including SRS signal characteristics) needed to obtain the measurements.

2.
In response to step 1, the LMU transfers measurements to the E-SMLC
7.X.1.2
Measurement reset 
The measurement reset procedure is used by the E-SMLC to inform the LMU of a change in UE signal characteristics during an ongoing LMUP measurement request procedure.
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2. LMUP Measurement reset (assistance data)

1. Ongoing LMUP Measurement RequestProcedure

3. LMUP Measurement RequestProcedure continues


Figure 7.X.2.-2: Measurement request

1. An LMUP Measurement Request procedure is ongoing between the E-SMLC and LMU.  

2. The E-SMLC determines that the assistance data previously sent to the LMU is no longer valid. The E-SMLC sends a measurement reset to the LMU containing the new assistance data.

3. The LMUP measurement procedure continues and time is restarted

7.X.1.3
Measurement abort 
The measurement abort procedure is used by the E-SMLC to abort an ongoing LMUP measurement request procedure.
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2. LMUP Measurement abort

1. Ongoing LMUP Measurement RequestProcedure


Figure 7.X.2.-3: Measurement abort

1. An LMUP Measurement Request procedure is ongoing between the E-SMLC and LMU.  

2. The E-SMLC determines that the procedure should be aborted (for example due to UE disconnected or inter-eNodeB handover. The E-MLC sends a measurement abort to the LMU and the ongoing LMUP Measurement Request procedure is abandoned.

8
Positioning methods and Supporting Procedures

8.X
Uplink positioning method
8.X.1
General
In the uplink positioning method, the UE position is estimated based on timing measurements of uplink radio signals taken at different LMUs , along with knowledge of the geographical coordinates of the LMUs. The time required for a signal transmitted by a UE to reach a LMU is proportional to the length of the transmission path between the UE and the LMU.  A set of LMUs is tasked to sample the UE signal at the same time.  

The specific of any uplink positioning methods or techniques used to estimate the UE’s location from these measurements are beyond the scope of this specification.

In order to obtain uplink measurements, the LMUs need to know the characteristics of the SRS signal transmitted by the UE for the time period required to calculate uplink measurement.  These characteristics should be static over the periodic transmission of SRS during the uplink measurements. Hence, the E-SMLC will indicate to the serving eNodeB the need to direct the UE to transmit SRS (see 5.2.X) signals for uplink positioning. It is up to the eNodeB to make the final decision on resources to be assigned and to communicate this configuration information back to the E-SMLC so that E-SMLC can configure the LMUs. The eNB may decide (e.g., in case no resources are available) to configure no resources for the UE and report the empty resource configuration to the E-SMLC.

8.X.2
Transferred information

This subclause defines the information that may be transferred between E-SMLC and eNodeB/LMU.

8.X.2.1
Configuration Data that may be transferred from the eNodeB to the E-SMLC
The following configuration data may be transferred from the eNodeB to the E-SMLC: 

	Parameter Category
	Parameters

	General
	C-RNTI

Serving eNB eCGI, PCI

UL-EARFCN

Cyclic prefix Config
UL-Bandwidth

	SRS
	Bandwidth

Sub-frame configuration

Frequency domain position

Cyclic shift

Duration
Transmission comb
Configuration index

MaxUpPts


NOTE: Parameters in above table to be confirmed.
8.X.2.2
Configuration Data that may be transferred from the E-SMLC to LMU
The following configuration data may be transferred from the E-SMLC to LMU:
	Parameter Category
	Parameters

	General
	C-RNTI

Serving eNB eCGI, PCI

UL-EARFCN

Cyclic prefix Config
UL-Bandwidth

	SRS
	Bandwidth

Sub-frame configuration

Frequency domain position

Cyclic shift

Duration
Transmission comb
Configuration index

MaxUpPts


NOTE: Parameters in above table to be confirmed.
8.X.2.3
Location Information that may be transferred from the LMU to E-SMLC

The information that may be transferred from LMU to the E-SMLC is listed in Table 8.X.2.3-1. The individual measurments will be defined in [20]
Table 8.X.2.3-1: Information that may be transferred from LMU to the E-SMLC
	Information 
	Measurements

	Uplink  Measurement Results List for EUTRA
	UL Relative Time of Arrival 

	
	Physical cell IDs

	
	Global cell IDs


NOTE: RAN2 to confirm parameters in the above table.
8.X.3
Uplink Positioning Procedures

The procedures described in this subclause support the uplink positioning method.
8.X.3.1
Uplink Information Request and Delivery Procedure

The Information Request procedure for Uplink positioning is used by the E-SMLC to obtain measurement results from the LMU which it uses to calculate a position for the UE. To do this, it needs to first indicate to the serving eNB the need to configure the UE to transmit SRS (see 5.2.X) signals and retrieve target UE configuration data from the eNodeB.
Figure 8.X.3.1-1 shows the messaging between the E-SMLC, the LMU and the serving eNodeB to perform this procedure.
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Figure 8.5.3.1-1: Uplink information request procedure
1.
The E-SMLC sends an Information Request message requesting the eNodeB to invoke periodic SRS (see 5.2.X) for target UE The message will also indicate the number of SRS transmissions required (FFS if this number of transmissions or absolute time). 

2. The eNodeB determines the resources to be allocated for the UE and sends an Information Response to the E-SMLC that includes the allocated resources and the associated parameters. The eNB may decide (e.g., in case no resources are available) to configure no resources for the UE and report the empty resource configuration to the E-SMLC.

3. If in step 2 the eNodeB determines that resources will be allocated, the eNodeB then allocates the resources to the target UE.

4. The E-SMLC selects list of cooperating LMUs and sends a measurement request with the SRS configuration to each one of them (via SLm). 

5.
If uplink resources have to be released or updated before timer has expired, the eNodeB sends “Reset” message to E-SMLC .

6. LMUs report back to E-SMLC the uplink measurement reports.
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