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8.1.3.1.1

E-SMLC-initiated (UE to E-SMLC) Position Capability Transfer

Figure 8.1.3-1 shows the Position Capability Transfer operations for the network-assisted GNSS method when position capabilities are transferred from the UE to the E-SMLC.
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Figure 8.1.3-2: E-SMLC-initiated Position Capability Transfer

(1)
Optionally, the E-SMLC determines that the positioning capabilities of the UE are needed and sends an LPP message to the UE including a Request Capabilities type. The request indicates that the A-GNSS 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 message of type Request Capabilities that includes a request for A-GNSS capabilities or unilaterally in the absence of step 1, the UE sends an LPP message of type Provide Capabilities to the E-SMLC. This message includes the A-GNSS positioning capabilities of the UE, including the GNSSs and signals per GNSS supported, GNSS modes supported, A-GNSS associated hybrid mode combinations supported. The LPP message may also indicate the UE support for specific GNSS measurements, such as carrier phase measurements, velocity, or fine time assistance measurements and may include the types of assistance data supported by the UE. If step 1 occurred and the UE cannot fulfill the request,  return any information that can be provided in the LPP Provide Capabilities message, plus an indication that other information is not supported.
/------Next change------/
8.1.3.2.2
UE initiated Assistance Data Delivery

Figure 8.1.3-7 shows the Assistance Data Delivery operations for the network-assisted GNSS method when the procedure is initiated by the UE. 
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Figure 8.1.3-8: UE-initiated Assistance Data Delivery Procedure

(1)
The UE determines that certain A-GNSS assistance data are desired (e.g., in case the UE requires its own location with autonomous self location or as part of a positioning procedure when the E-SMLC provided assistance data are not sufficient for the UE to fulfill the request) and sends a LPP message of type Request Assistance Data to the E-SMLC. This request includes an indication of which specific A-GNSS assistance data are requested for each GNSS, possibly together with additional information (e.g., for which GNSS signal types, or satellites, or times the assistance is requested, etc.). Additional information concerning the UE's approximate location and serving and neighbour cells may also be provided in the Request Assistance Data message and/or in an accompanying Provide Location Information message to help the E-SMLC provide appropriate assistance data. This additional data may include the UE's last known location if available, the cell IDs of the UE serving eNodeB and possibly neighbour eNodeBs, as well as E-CID measurements.
(2)
The E-SMLC provides the requested assistance in a LPP message of type Provide Assistance Data, if available at the E-SMLC. The entire set of assistance data may be delivered in one or several LPP messages, e.g., one message per GNSS. In this case, this step  may be repeated by the E-SMLC several times. If any of the UE requested assistance data in step (1) are not provided in step 2, the UE shall assume that the requested assistance data are not supported, or currently not available at the E-SMLC. If none of the UE requested assistance data in step (1) can be provided by the E-SMLC,  return any information that can be provided in the LPP Provide Assistance Data message, plus an indication that other information is not supported.
/------Next change------/
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 message 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 message 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 returns any information that can be provided in the LPP Provide Location Information message, plus an indication that other information is not supported.
/------Next change------/
8.1.3.3.2

UE-initiated Position Measurement

Figure 8.1.3-11 shows the Position Measurement operations for the network-assisted GNSS 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).

Editor’s note:
This figure is not entirely aligned with the generic flow shown in section 5.1 regarding the triggering of the location operation.  The details of the flow are FFS and some coordination with other groups is required to converge on upper-layer aspects.
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Figure 8.1.3-12: UE-initiated Position Measurement Procedure (Basic Self Location)

(1)
The UE sends a LPP message 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 message as described in step 2 of Figure 8.1.3-10 containing A-GNSS and possibly other measurements. The Provide Location Information type may include any UE measurements (GNSS pseudo-ranges, and other measurements) already available at the UE and supported by the E-SMLC.

(2)
If the E-SMLC is able to calculate the UE position and velocity (if requested), it returns the location and velocity (possibly together with uncertainty information) to the UE in a LPP message of type Provide Location Information. If the E-SMLC cannot obtain the UE location,  return any information that can be provided in the LPP Provide Location Information message, plus an indication that other information is not supported.
/------Next change------/
8.2.3.2.1.2
UE-initiated assistance data delivery to the UE

Figure 8.2.3-4 shows the Assistance Data Delivery operations for the downlink positioning method when the procedure is initiated by the UE. 
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Figure 8.2.3-4: UE-initiated Assistance Data Delivery Procedure

 (1)
The UE determines that certain downlink positioning assistance data are desired (e.g., in case the UE requires its own location with autonomous self location, or as part of a positioning procedure when the E-SMLC-provided assistance data are not sufficient for the UE to fulfill the request) and sends an LPP message of type Request Assistance Data to the E-SMLC. This request includes an indication of which specific downlink assistance data are requested.  Additional information concerning the UE's approximate location and serving and neighbour cells may also be provided in the Request Assistance Data message and/or in an accompanying Provide Location Information message to help the E-SMLC provide appropriate assistance data. This additional data may include the UE's last known location if available, the cell IDs of the UE serving eNodeB and possibly neighbour eNodeBs, as well as E-CID measurements. 

(2)
The E-SMLC provides the requested assistance in an LPP message of type Provide Assistance Data, if available at the E-SMLC. If any of the UE requested assistance data in step (1) are not provided in step 2, the UE shall assume that the requested assistance data are not supported, or currently not available at the E-SMLC. If none of the UE requested assistance data in step (1) can be provided by the E-SMLC,  return any information that can be provided in the LPP Provide Assistance Data message, plus an indication that other information is not supported.
/------Next change------/
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 message of type Request Location Information to the UE. This request includes indication of downlink measurements requested, including any needed measurement configuration information, 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 message 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  returns any information that can be provided in a normal response, plus an indication that other information is not supported.
/------Next change------/
8.2.3.3.2

UE-initiated Position Measurement

Figure 8.2.3-8 shows the Position Measurement operations for the downlink positioning method when the procedure is initiated by the UE. This procedure may be used by the UE in case of basic self location (i.e., UE requests its own location).
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· Figure 8.2.3-8: UE-initiated Position Measurement Procedure (Basic Self Location)

(1)
The UE sends an LPP message 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 a Provide Location Information type, as described in step 2 of Figure 8.2.3-7, containing downlink positioning (and possibly other) measurements . The Provide Location Information type may include any UE downlink measurements already available at the UE and supported by the E-SMLC.

(2)
If the E-SMLC is able to calculate the position, it returns the location (possibly together with uncertainty information) to the UE in an LPP message of type Provide Location Information. If the E-SMLC can not obtain the UE location, return any information that can be provided in the LPP Provide Location Information message, plus an indication that other information is not supported.
/------Next change------/
8.3.3.1.1

E-SMLC-initiated (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-initiated Position Capability Transfer.

(1)
Optionally, the E-SMLC determines that the positioning capabilities of the UE are needed and sends a LPP message 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 message 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 message of type Provide Capabilities to the E-SMLC. This message 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,  return any information that can be provided in the LPP Provide Capabilities message, plus an indication that other information is not supported.
/------Next change------/
8.3.3.3.1
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 message 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 message 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  returns any information that can be provided in the LPP Provide Location Information message, plus an indication that other information is not supported.
8.3.3.3.2
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-initiated Position Measurement Procedure (Basic Self Location).

(1)
The UE sends a LPP message 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 message 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 message of type Provide Location Information. If the E-SMLC cannot obtain the UE location,  return any information that can be provided in the LPP Provide Location Information message, plus an indication that other information is not supported.
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