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For sub-issue 5.5:
 The use of idle state by a UE for location measurements as described in sub-clause 6.13.5.1.

NOTE: 
This solution is applicable if measurements/measurement reports in NB-IoT are defined in RAN WGs. Indication from RAN WGs is needed. 
In CR 23.371#0423r2 idle normative requirement was added for UE positioning measurements in Idle State for NB-IOT and for LTE Cat-M1. However there is no indication from RAN that positioning measurements in Idle State is needed for LTE Cat-M1 in addition to the existing connected mode positioning measurement. 
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***** First Change *****
9.1.15.2
Positioning Measurement Establishment Procedure

7)
If the requested location information and the location accuracy within the QoS can be satisfied based on parameters received from the MME, e.g. cell identity, the E-SMLC may send a Location Response immediately. If the requested location information indicates a last known location, the E-SMLC shall determine a last known location based on the cell identity and send a Location Response immediately. Otherwise, the E-SMLC determines the positioning method and instigates the particular message sequence for this method as described in clause 9.3a. If the position method returns position measurements, the E-SMLC uses them to compute a location estimate. If there has been a failure to obtain position measurements, the E-SMLC may use the current cell identity to derive an approximate location estimate. If an already computed location estimate is returned for an UE based position method, the E-SMLC may verify consistency with the current cell. If the location estimate so obtained does not satisfy the requested accuracy and sufficient response time still remains, the E-SMLC may instigate a further location attempt using the same or a different position method. If a vertical location co ordinate is requested but the E-SMLC can only obtain horizontal co-ordinates, these may be returned.


NB-IoT UEs may perform measurements for some positioning methods only when in ECM-IDLE state. An E-SMLC that is aware of this (e.g. from an indication sent by the UE) may allow additional response time to the UE (e.g. in the QoS) to obtain the measurements. An MME that is aware of this (e.g. from the UE access type) may also allow additional time for a location session to complete.

***** Next Change *****
9.2.6.2
Positioning Measurement Establishment Procedure

4)
If the UE is requesting its own location, the actions described in clause 9.3a are performed. If the UE is instead requesting location assistance data, the E-SMLC transfers this data to the UE as described in clause 9.3a.1. The E-SMLC determines the exact location assistance data to transfer according to the type of data specified by the UE, the UE location capabilities and the current cell.


NB-IoT UEs may perform measurements for some positioning methods only when in ECM-IDLE state. An E-SMLC that is aware of this (e.g. from an indication sent by the UE) may allow additional response time to the UE (e.g. in the QoS) to obtain the measurements. An MME that is aware of this (e.g. from the UE access type) may also allow additional time for a location session to complete.

***** Next Change *****
9.3a.1
UE Assisted and UE Based Positioning and Assistance Delivery

The following procedure depicts a positioning service transaction that is used by the E-SMLC to support UE based positioning, UE assisted positioning and delivery of assistance data. A single location request from the MME may invoke one or more transactions, in which each transaction may perform a single positioning service (e.g. UE assisted positioning, UE capability retrieval). RAN positioning procedures related to E-SMLC and UE communication are specified in TS 36.355 [47].
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Figure 9.8e: UE Assisted and UE Based Positioning and Assistance Delivery Procedure

Precondition:
A Correlation identifier allocated by MME had been passed to the E‑SMLC when the location session (i.e. EPC‑MT‑LR, EPC‑MO‑LR, or ECP‑NI‑LR) was initiated. The Correlation identifier must be assigned such that it can be used to identify the E‑SMLC serving the location session.

1.
The E-SMLC sends a Location Information message to the MME carrying a Downlink Positioning Information and the Correlation identifier which may request location information from the UE, provide assistance data to the UE or query for the UE capabilities.

2.
If the UE is not using Control Plane CIoT EPS Optimisation and if the UE is in ECM-IDLE state (e.g. if the S1 connection was previously released due to data and signalling inactivity), the MME performs a network triggered service request as defined in TS 23.401 [41] in order to establish a signalling connection with the UE.


If the UE is using Control Plane CIoT EPS Optimisation, procedures for Mobile Terminated Data Transport in Control Plane CIoT EPS optimisation as defined in TS 23.401 [41] are performed by the MME to establish a signalling connection with the UE.

3.
The MME forwards the Downlink Positioning Information to the serving eNodeB in a NAS Transport message conveyed by the S1-AP Transport Message. The MME includes a Routing identifier, in the NAS transport message, representing the Correlation identifier associated with the location session between the MME and E-SMLC.

4.
The eNodeB forwards the Downlink Positioning Information and Routing identifier to the UE by NAS Transport Message.

5.
The UE stores any assistance data provided in the Downlink Positioning Information and performs any positioning measurements and location computation requested by the Downlink Positioning Information.


NB-IoT UEs may perform measurements for some positioning methods only when in ECM-IDLE state. In this case, the UE delays performing positioning measurements in step 5 until after the UE enters ECM-IDLE state.

6.
If the UE is not using Control Plane CIoT EPS Optimisation and if the UE is in ECM-IDLE state, the UE instigates a UE triggered service request or, when User Plane CIoT EPS optimization applies, the Connection Resume procedure as defined in TS 23.401 [41] in order to establish a signalling connection with the MME.


If the UE is using Control Plane CIoT EPS Optimisation, procedures for Mobile Originated Data Transport in Control Plane CIoT EPS optimisation as defined in TS 23.401 [41] are performed by the UE to establish a signalling connection with the MME.

7.
The UE returns any location information obtained in step 5 or returns any capabilities requested in step 4 to the eNodeB in an Uplink Positioning Information included in the NAS Transport message. The Uplink Positioning Information may alternatively carry a request for further assistance data. The UE shall also include the Routing identifier in the NAS Transport Message received in step 4.

8.
The eNodeB forwards the Uplink Positioning Information and Routing identifier to the MME in a NAS Transport message.

9.
The MME forwards the Uplink Positioning Information and the Correlation identifier to the E-SMLC, based on the received Routing identifier, in a Positioning Response. Steps 6 to 9 may be repeated if the UE needs to send multiple messages to respond to the request received in Step 4. Steps 1 to 9 may be repeated to send new assistance data, and to request further location information and further UE capabilities.

NOTE:
The DL Positioning Information messages can be asynchronous. Once the E-SMLC sends at least one DL Positioning Information message towards the UE (steps 1-4), the UE can then send zero or more UL Positioning Information messages towards the E-SMLC (steps 6-9). The UE includes the same Routing identifier in each subsequent message.

***** End of Changes *****
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