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1 Introduction
A new WI for NB-IOT enhancements (eNB-IOT) was established in the RAN#72 meeting and revised in RAN #73[1]. Further positioning methods will be supported to meet the ever increasing demands of location services. 
Positioning:

· Introduce E-CID core requirements:

· RSRP/RSRQ measurement [RAN4 only]

· UE Rx-Tx time difference measurement [RAN4 only]

· OTDOA is supported

· Baseline signal(s) are: NB-IoT Rel-13 signals, LTE CRS/PRS in 1 PRB

· To use a new signal other than above, RAN1 should find substantial performance/UE complexity benefit over using a signal in the above list, without significant UE complexity or power consumption impact

· UTDOA positioning is supported under the following conditions:

· It uses an existing NB-IoT transmission

· It can be used by Rel-13 UEs

· Any signal used for positioning needs to have its accuracy, complexity, UE power consumption performance confirmed in RAN1

· Final approval of RAN3, RAN4 CRs relating to a particular method (OTDOA/UTDOA) are conditional on this RAN1 verification

RAN1 reached the following conclusion in October 2016 (RAN1#86bis):

Conclusions:

· Rel-13 NPRACH preamble is the best candidate and can be used as a signal for NB-IoT UTDOA in some scenarios.

· Whether it is feasible in a given network deployment depends on issues including network coordination, interference handling, power control, in-band emissions, capacity impacts, etc.

· Companies are encouraged to identify in RAN1#87 scenarios where it is and is not feasible.
NB-IoT positioning was further discussed at RAN#74 with no change to the WID, meaning RAN3 (and RAN4) should still be preparing the final CRs for OTDOA/UTDOA for potential approval at RAN#75. This paper provides analysis for UTDOA signalling for Rel-14 eNB-IOT in accordance with the WID.
2 Discussion
UTDOA procedures are descreped in TS36.305 subsection 8.5.3 as below.

1.
The E-SMLC sends an Information Request message indicating to the eNodeB the need to invoke periodic SRS  for target UE. The E-SMLC may provide the eNB with a number of SRS transmissions. The final decision of SRS transmissions to be performed and whether to take into account this information is entirely up to the eNB implementation.

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 a set of LMUs to be used for the UTDOA positioning and sends a measurement request with the SRS configuration to each one of them (via SLm).
5.
LMUs report back to E-SMLC the uplink measurement reports.
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Figure 1: Uplink information request procedure

Existing LPPa uses UL configuration IE to exchange UTDOA configuration information. The UL configuration IE contains SRS configuration information for UTDOA measurement. For eNB-IOT, the NPRACH is used for UTDOA measurement since SRS doesn’t exist. Thus NPRACH configuration should be introduced in LPPa section 8.2.11 UL configuration IE. 
Proposal 1: NPRACH configuration should be introduced in LPPa UL configuration IE in TS36.455 sub-section 8.2.11. 
TS36.459 defines Slm protocol between E-SMLC and LMU. Existing Slm uses UL RTOA measurement configuration IE to exchange SRS configuration information for UTDOA measurement. For eNB-IOT, the NPRACH is the best candidate, and can be used for UTDOA measurement, whereas SRS does not exist. Thus NPRACH configuration should be introduced in Slm section 9.2.4 UL RTOA measurement configuration IE.
Proposal 2: NPRACH configuration should be introduced in Slm UL RTOA measurement configuration IE in TS36.459 sub-section 9.2.4. 

As the SRS Configuration IE is a mandatory IE in UL RTOA Measurement Configuration IE, in order to support the cases (1)an eNB only provides NB-IoT Cells (2)an eNB provides both NB-IoT Cells and LTE Cells, it is better to include the NPRACH Configuration IE as an optional IE, in case the NPRACH Configuration IE is included the SRS Configuration IE will be ignored. Then for case (2), the sending node will trigger two different measurements with different Transaction/Measurement ID.
3 Conclusion

In this paper, we discuss the signalling design for UTDOA for the eNB-IOT. 
Proposal1: NPRACH configuration should be introduced in LPPa UL configuration IE in TS36.455 sub-section 8.2.11. 

Proposal2: NPRACH configuration should be introduced in Slm UL RTOA measurement configuration IE in TS36.459 sub-section 9.2.4. 
It is also proposed to agree the corresponding CR in [3] and [4]
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