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1. Introduction
The core part of eNB-IOT has completed in RAN#76 meeting. Test case for eNB-IOT OTDOA in idle mode is needed. 
In this paper, we discuss the test case design for eNB-IOT OTDOA in idle mode. 
2. Discussion
Figure 1 from 36.305 shows the general positioning procedure where the UE performs positioning measurements in idle state.
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Figure 1: UE positioning measurements in idle state.

1. The E-SMLC is aware of the UE access type and/or coverage level if applicable from the Location Service Request message received from the MME. The E-SMLC may send a LPP Request Capabilities message to the UE to obtain the UE positioning method capabilities from the UE, as described in subclause 7.1.2.1.

2. The UE sends its positioning method capabilities to the E-SMLC in a LPP Provide Capabilities message, including an indication of position methods for which the UE needs to make measurements in idle state.

3. The E-SMLC may determine the assistance data required for the selected position method or methods, and sends them in one or more LPP Provide Assistance data messages to the UE, as described in subclause 7.1.2.2. If an LPP acknowledgement was requested, the UE sends an LPP acknowledgment for each received LPP Provide Assistance data message to the E-SMLC.

4. If the UE capabilities from step 2 indicate that idle state is required for positioning measurements, the E-SMLC may allow additional response time to the UE to obtain the location measurements, and sends one or more LPP Request Location Information messages to the UE requesting positioning measurements or a location estimate, and including the required response time, as described in subclause 7.1.2.3.

5. The UE sends an LPP acknowledgement for each received LPP Request Location Information message to the E‑SMLC, if an LPP acknowledgement was requested at step 4 but does not perform the requested measurements.

6. The UE may finish any other activities in progress (e.g., SMS or data transfer), and waits until the network releases or suspends the connection (after a certain period of inactivity). The UE will then receive an RRC connection release or suspend from the eNodeB due to the expiration of the inactivity timer.

7. When the UE has entered idle state, the UE performs the measurements requested in step 4. 

8. Before the location measurements are to be sent to the E-SMLC, 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 [19], if the UE is not using Control Plane CIoT EPS Optimisation, 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 [19] are performed by the UE to establish a signalling connection with the MME.

9. When the LPP response time received in step 4 expires (or when location measurements are available before expiry), the UE sends one or more LPP Provide Location Information messages containing the requested location measurements or location estimate obtained in step 7 to the E-SMLC.

The procedure for idle mode positioning measurement is as the figure1. UE received the LPP assistance data in the connected mode. After eNB releases UE RRC connection, UE perform positioning measurement during the idle mode. UE establish RRC connection again and report measurement results to the E-SMLC.

The measurement reporting delay is defined as the time between the point when UE receive both the OTDOA-RequestLocationInformation message and the OTDOA assistance data in the OTDOA-ProvideAssistanceData message as specified in TS 36.355, and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: Nrepx TTIDCCH, where Nrep [21] is the maximum number of NPUSCH repetitions configured for the UE, othwerwise uncertainty is defined as 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resoureces for UE to send the measurement report. This measurement reporting delay excludes any delay caused by RRC conncetion release before the idle mode measurement. This measurement reporting delay excludes any delay caused by establishing a signalling conncetion with the MME (including random access procedure) as defined in TS 36.305 [36] for LPP measurement reporting.
Comparing to the legacy connected mode RSTD measurement. Idle mode RSTD measurement test case has the following difference. Although eNB may not know that UE is under positioning, test equipment can release UE to the idle mode after UE received assistance data.

Proposal 1: RSTD measurement report delay excludes any delay caused by RRC connection release before the idle mode measurement. Test equipment shall immediately release UE to the idle mode after UE has received both the OTDOA-RequestLocationInformation message and the OTDOA assistance data.
UE RSTD measurement reporting delay excludes any delay caused by establishing a signalling conncetion with the MME, including random access procedure. Therefore, the point when the UE starts random access procedure can be used to indicate that UE has complete RSTD measurement. Otherwise, UE random access delay shall be evaluated.

Proposal 2: UE RSTD measurement reporting delay excludes any delay caused by establishing a signalling connection with the MME, including random access procedure. The point when the UE starts random access procedure can be used to indicate that UE has complete RSTD measurement. 
3. Conclusion
In this paper, we provide discussion on RRM requirement for eNB-IOT OTDOA.
Proposal 1: RSTD measurement report delay excludes any delay caused by RRC connection release before the idle mode measurement. Test equipment shall immediately release UE to the idle mode after UE has received both the OTDOA-RequestLocationInformation message and the OTDOA assistance data.
Proposal 2: UE RSTD measurement reporting delay excludes any delay caused by establishing a signalling connection with the MME, including random access procedure. The point when the UE starts random access procedure can be used to indicate that UE has complete RSTD measurement. 
Reference
[1]. R1-1704084, “LS on OTDOA agreements for NB-IoT”
[2]. R2-1702323, “LS on NB-IoT Positioning”
[3]. R4-1704144,” Ad hoc minutes on eNB-IoT/NB-IoT RRM”








































































































































































































































































































































 3/3

_1548701392.vsd
UE


eNB


MME


E-SMLC


1./2. LPP Capability Transfer


3. LPP Assistance Data Delivery


4./5. LPP Request Location Information


Inactivity Timer Expires


UE Context Release


RRC Connection Release


6.


7. Location Measurements


8. UE Triggered Service Request or Connection Resume


9. LPP Provide Location Information


LPP Response Time



