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1 Introduction

In this contribution, we discuss the requirements for E-CID positioning measurements with NB-IoT.
2 Background
E-CID measurements in RRC_IDLE and/or RRC_CONNECTED states are being discussed in other RAN groups for NB-IoT. First, we review the existing requirements for NB-IoT in both states.
2.1 NB-IoT measurement requirements for RRC_IDLE

For NB-IoT, the existing requirements in RRC_IDLE cover the following:

· NRSRP and NRSRQ measurement and measurement accuracy requirements for the serving cell

· Intra-frequency NRSRP and NRSRQ measurement and measurement accuracy requirements for neighbor cells

· Inter-frequency NRSRP and NRSRQ measurement and measurement accuracy requirements for neighbor cells

The requirements are specified for each of the normal and enhanced coverage levels.

The requirements are specified for DRX and eDRX.
2.2 NB-IoT measurement requirements for RRC_CONNECTED

The existing NB-IoT requirements in RRC_CONNECTED cover:
· Intra-frequency NRSRP measurement and measurement accuracy requirements for the serving cell only.
The requirements are specified for each of the normal and enhanced coverage levels.

The requirements are specified for non-DRX, DRX and eDRX.

The measurement requirements are 800 ms and 1600 ms for the normal and enhanced coverage levels, respectively, for non-DRX, and the measurement requirements are UE activity cycle dependent for DRX and eDRX.
2.3 UE Rx-Tx measurement requirements
In LTE, UE Rx-Tx time difference measurements are performed on the PCell only by UEs in RRC-CONNECTED state, for positioning purpose.
UE Rx-Tx measurements are used for positioning, so there are no yet UE Rx-Tx requirements for NB-IoT.
3 On UE Rx-Tx measurements in NB-IoT
As it has been discussed in RAN4#81, to perform UE Rx-Tx, in general the UE needs to receive in DL and transmit in UL. The accuracy of the UE Rx-Tx measurements depends then on the transmit timing accuracy associated with the corresponding transmission, in addition to the acquired DL timing accuracy.
In NB-IoT, UE Rx-Tx measurements can only requested via LPP, i.e., eNodeB is not aware of the UE Rx-Tx measurement request sent by the E-SMLC and thus cannot configure the UE with UL transmissions. Furthermore, the UE cannot transmit non-contention based PRACH (used for positioning in LTE) and cannot transmit SRS, but only contention based PRACH.
In RAN4#81, it was suggested by some companies that E-SMLC requests eNodeB Rx-Tx via LPPa at the same time as the LPP and hopes that the UE will use for the LPP-based UE Rx-Tx the UL transmissions configured by the eNodeB for eNodeB Rx-Tx. However, such approach still has some issues like dealing with a large difference in time (e.g., due to a large number of repetitions) between receiving the UL configuration from eNodeB and the LPP-based measurement request from E-SMLC.
It is also discussed in other groups whether UE Rx-Tx measurements are to be performed in IDLE and/or CONNECTED mode. Depending on the discussion outcome, RAN4 will have to specify corresponding requirements, to ensure the quality of the measurements and the positioning service reliability.
4 NRSRP and NRSRQ measurements for E-CID
For NB-IoT E-CID, it is reasonable to reuse the relevant NRSRP/NRSRQ measurement requirements specified for NB-IoT RRM. That is,
· If E-CID is supported in RRC-CONNECTED mode, NRSRP measurement requirements for the PCell should be reused also for E-CID,

· If E-CID is supported in RRC_IDLE mode, NRSRP and NRSRQ measurement requirements for the PCell and neighbor cells should be reused also for E-CID.
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