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1 Background
The support of positioning was discussed during RAN2 NB-IoT adhoc meeting [1], [2], and a possible way forward was discussed in [3]. However no final agreement was reached:

·  We can spend limited time next meeting to see what can be feasible.
There was also an email discussion on positioning after the adhoc meeting [4]. 

In this contribution the support of positioning in NB-IoT is discussed further. 
2 Discussion
In the way forward [3] it was proposed to support a positioning solution in REL-13 with limited UE impact, and select a RAT dependent positioning method. However further details of the positioning methods should to be discussed in next meeting. 
We have a preference for 3GPP compliant positioning methods. In line with this proposed way forward we recommend to support the Enhanced Cell ID positioning method in REL-13. Further details are discussed in the following text.

2.1 Use cases and scenarios
Both mobile (tracking) and stationary (smart meter) use cases should be supported.
Proposal 1: Both mobile (i.e. low mobility) and stationary positioning use cases are supported. 

Furthermore both indoor and outdoor scenarios should be included: 

Proposal 2: Both indoor and outdoor positioning scenarios are supported.

2.2 Accuracy

The positioning accuracy obtained in NB-IoT is a trade-off with UE complexity, cost and power consumption. Furthermore the accuracy with UEs in coverage enhancements may be reduced (see above): 
Proposal 3: Aim for best positioning accuracy with limited UE impact (complexity, cost, power consumption). 

2.3 Modes
To limit the UE impact the Enhanced Cell ID (ECID) method is preferred in our view. The eNodeB-assisted E-CID using TADV  Type 2 (potentially including Angle of Arrival (AoA)) [5], [6] and LPPa [8] does not have any UE impact, and this approach can be used as a baseline:
Proposal 4: The baseline positioning method is eNodeB-assisted E-CID using TADV  Type 2 and LPPa.
In order to support on demand positioning with the baseline method, there is a need to enable triggering of a PRACH preamble transmission from the UE. This is supported via PDCCH, DCI 1A (TS 36.212 36.212), and can be considered to correspond to a very limited specification impact, given the agreement to allow exclusion of PRACH preambles from the available set for contention-based RA and the potential use of PDCCH order for contention free RACH it is proposed
: 
Proposal 5: Introduce dedicated NB-PRACH request with NB-PDCCH order. 

The required DCI format is also proposed in the NB-PDCCH design in RAN1 [10].

To improve the positioning accuracy of the baseline approach it is proposed to allow UE measurements (ue-RxTxTimeDiff [7] and RSRQ/RSRP) i.e. timing advance type 1 [5], [6] with at least solution 18: 

Proposal 6: eNodeB-assisted E-CID using TADV  Type 1 (ue-RxTxTimeDiff and RSRQ/RSRP UE measurements) is supported with at least solution 18.

The E-CID using TADV  Type 1 also uses LPPa. It can discussed further of UE-assisted E-CID and LPP [9] should be supported as well. But perhaps LPP support in the UE is not preferred to limit the UE impact. 

2.4 UE capability

Positioning is typically an optional feature, and in case of UE measurements with solution 18 RRC capability signaling is needed: 
Proposal 7: Introduce ue-Rx-TxTimeDiffMeasurements UE capability signalling.
The NB-PDCCH order for NB-PRACH request is considered a generic NB-IoT function (similar as in LTE) and is not only applicable for positioning, but can also be used when UL timing alignment with the UE is lost. No capability signalling is needed for this feature. 

2.5 Future enhancements

The positioning support in REL-13 should not affect the support of positioning in later releases: 
Proposal 8: Allow positioning methods or enhancements to be added in later releases. 

3 Summary

RAN2 is kindly asked to discuss positioning for NB-IOT:
Proposal 1: Both mobile (i.e. low mobility) and stationary positioning use cases are supported. 

Proposal 2: Both indoor and outdoor positioning scenarios are supported.

Proposal 3: Aim for best positioning accuracy with limited UE impact (complexity, cost, power consumption). 

Proposal 4: The baseline positioning method is eNodeB-assisted E-CID using TADV  Type 2 and LPPa.

Proposal 5: Introduce dedicated NB-PRACH request with NB-PDCCH order. 

Proposal 6: eNodeB-assisted E-CID using TADV  Type 1 (ue-RxTxTimeDiff and RSRQ/RSRP UE measurements) is supported with at least solution 18.

Proposal 7: Introduce ue-Rx-TxTimeDiffMeasurements UE capability signalling.

Proposal 8: Allow positioning methods or enhancements to be added in later releases. 
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� In NB-IoT Adhoc meeting it was agreed:


=> 	In the SI signalling support it shall be possible to indicate that only a subset of RACH resources are available for contention RACH. 


=> 	We assume that we don’t need to support contention free RACH / dedicated preambles for Handover or other reconfigurations in this release. The need for contention free RACH in the future or for other purposes, e.g. PDCCH order is FFS.
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