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1 Introduction

In RAN #72, a new WID on “Enhancements of NB-IoT” [1] was approved. Positioning as one of important part was included. 
Introduce E-CID core requirements:

· RSRP/RSRQ measurement [RAN4 only]

· UE Rx-Tx time difference measurement [RAN4 only]
Support of UTDOA or OTDOA:

· Study accuracy, UE complexity, UE power consumption for both UTDOA and OTDOA using NB-IoT and provide recommendation to RAN#73 on which one solution to adopt [RAN1] 
· 3GPP network operators are invited to provide inputs to RAN1#86 on their positioning requirements. Companies are encouraged to include both methods in their evaluations.

· Based on the study make a choice (either uplink positioning or OTDOA) during RAN#73
In this contribution, the positioning protocol and positioning architecture in NB-IoT are discussed from high layer point of view. 
2 Discussion
2.1 Positioning protocol and architecture in LTE
The positioning methods in LTE includes: OTDOA, UTDOA, A-GNSS, E-CID, Terrestrial Beacon System Positioning, sensor based Positioning, WLAN-based Positioning and Bluetooth-based Positioning. As shown in the agreed WID, the supported positioning method in NB-IoT includes E-CID, OTDOA or UTDOA.

As for the E-CID, there are Downlink E-CID and Uplink E-CID. The Downlink E-CID is performed by UE, the measurement parameters in LTE include RSRP, RSRQ and UE Rx – Tx time difference, etc. The uplink E-CID is performed by eNB, the measurement parameters in LTE include Timing Advance (TADV) (Type 2) and Angle of Arrival (AoA). 

If it is chosen to use Downlink E-CID and OTDOA, the LPP protocol layer in UE needs to be added which introduce additional complexity in UE. 

If it is chosen to use Uplink E-CID and UTDOA, only the LPPa protocol layer in eNB is necessary, the UE does not need to support LPP layer. 
Observation 1: if Downlink E-CID and OTDOA is supported, the LPP layer needs to be supported in UE side. If Uplink E-CID and UTDOA is supported, only the LPPa layer is supported in eNB. 
If the LPP is supported, the control plane based transmission is shown in figure 1. 
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Figure 1: Control plane positioning architecture
In the control plane architecture shown in figure 1, the LPP data is transferred in NAS message e.g. DL NAS PDU or UL NAS PDU. If LPP is supported in NB-IoT, the UE positioning architecture in LTE can be reused. Due to the possible new designs in physical layer and some simplification in high layer, some changes in LPP IE level are expected. 
If LPPa is supported in eNB, the new UL reference signal design may bring some changes in LPPa IE level, positioning architecture will not be impacted. 
Proposal 1: if LPP or LPPa is supported, the positioning architecture is reused in NB-IoT. Some specification impacts on RAN2 are expected. 
3 Conclusion

In this contribution, positioning protocol and positioning architecture are discussed, one observation and some proposals are listed as following. 

Observation 1: if Downlink E-CID and OTDOA is supported, the LPP layer needs to be supported in UE side. If Uplink E-CID and UTDOA is supported, only the LPPa layer is supported in eNB. 
Proposal 1: if LPP or LPPa is supported, the positioning architecture is reused in NB-IoT. Some specification impacts on RAN2 are expected. 
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