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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
Positioning is important for supporting many eMTC applications. In Rel-13, only limited positioning functionalities are supported by eMTC UEs [1]. A new WI on Further Enhanced MTC approved in RAN#72, where it was agreed to complete the positioning requirements for eMTC UEs in Rel-14 with the following objective to specify the following improvements for eMTC UEs [2]:

Positioning [RAN4, RAN1]
· E-CID: RSRP/RSRQ measurement
· E-CID: UE Rx-Tx time difference measurement
· OTDOA: core requirements
· From RAN#73: (considering the outcome of the NB-IoT) accuracy, UE complexity and power consumption for OTDOA can be studied

In this paper, we will focus on our discussion on FeMTC E-CID positioning based on current RAN1 specification without considering the potential enhancements that may be developed in RAN1 for eMTC UEs in Rel-14.
 
E-CID RSRP/RSRQ measurements for Cat-M1 UEs
One of the objectives in the FeMTC WI is to specify the requirements for:

· E-CID: RSRP/RSRQ measurement

In Rel-13, eMTC intra-frequency E-CID RSRP performance requirements are already in TS 36.133 [1], which includes the measurement requirements (measurement period and reporting delay) and accuracy requirements for both CEModeA and CEModeB.

In Rel-13, however, RAN4 does define any performance requirements for eMTC RSRQ measurements. Therefore, to fulfill the objective of the FeMTC WI, RAN4 will need to introduce intra-frequency eMTC E-CID RSRQ performance requirements, including measurement requirements and accuracy requirements.

Consider E-CID RSRP/RSRQ performance requirements are traditionally defined based on the general RSRP/RSRQ performance requirements, we may need first to introduce general intra-frequency RSRQ performance requirements before introduce intra-frequency RSRQ performance requirements specific for E-CID positioning.

Proposal 1: In order to fulfill the objective of the FeMTC WI, RAN4 needs to introduce RSRQ performance requirements specific for E-CID positioning. 

UE Rx-Tx time difference measurements for Cat-M1 UEs
As also shown previously, another objective in the FeMTC WI is to specify the improvements for:

· E-CID: UE Rx-Tx time difference measurement

[bookmark: _Toc383690890]Measurement requirements
For legacy LTE UEs, UE Rx-Tx time difference measurement requirements are defined in terms of measurement period and measurement reporting delay. For UE Rx-Tx time difference measurement period, the requirements are specified for the following different scenarios:
· No DRX: the measurement period is defined as 200 ms
· With DRX: measurement period is specified in table 8.1.2.7.1-1 in TS 36.133 as function of DRX cycles. 
· With eDRX measurement period is specified in table 8.1.2.7.1-2 in TS 36.133 as function of eDRX cycles

For eMTC UEs, UE Rx-Tx time difference measurement requirements should also be defined in terms of measurement period and measurement reporting delay. Similar with legacy LTE UEs, it is expected that eMTC UE Rx-Tx time difference measurement period needs to be specified for the scenarios:
· No DRX: the measurement period may be longer than 200 ms, when transmission repetitions take palce
· With DRX: measurement period is specified as function of DRX cycles. 
· With eDRX measurement period is specified as function of eDRX cycles

Proposal 2: FeMTC UE Rx-Tx time difference measurement requirements should also be defined to cover the scenarios of no DRX, with DRX, and with eDRX.
Measurement Accuracy
[bookmark: _Toc383690892]The UE RX-TX time difference is measured from the PCell. For legacy UEs, the UE Rx – Tx time difference measurement accuracy is defined as 20Ts for carrier bandwidth of 1.4MHz. For eMTC UEs, it is desirable at least to keep the same accuracy requirements under the same Ês/Iot level. Thus, it is desirable the UE Rx – Tx time difference measurement accuracy requirements are defined based on the Ês/Iot level regardless whether the UE is configured as CEModeA or CEModeB. Another side condition, e.g., Ês/Iot -15 dB, may be used to define the UE Rx – Tx time difference measurement accuracy under different coverage enhancement condition. 
Proposal 3: FeMTC UEs measurements requirements need to be defined to cover normal coverage and enhanced coverage environments. Two sets of eMTC UE Rx-Tx time difference accuracy requirements may be defined with two side conditions, such as Ês/Iot -3 dB and Ês/Iot -15 dB, for that purpose.
Measurement Report mapping
The reporting range of UE Rx - Tx time difference for legacy UEs is defined from 0 to 20472Ts in Table 9.1.9.2-1 in TS 36.133. For eMTC UEs, the same table measurement report mapping table should be applicable. 
Proposal 4: Re-use the measurement report mapping table for legacy LTE UE Rx-Tx time difference measurements for FeMTC UE Rx-Tx time difference measurements.
Conclusions
In this paper we discussed eNB-IoT E-CID positioning. Based on the discussion, it was proposed that
Proposal 1: In order to fulfill the objective of the FeMTC WI, RAN4 needs to introduce general intra-frequency RSRQ performance requirements and the intra-frequency RSRQ performance requirements specific for E-CID positioning. 
Proposal 2: FeMTC UE Rx-Tx time difference measurement requirements should also be defined to cover the scenarios of no DRX, with DRX, and with eDRX.
Proposal 3: FeMTC UEs measurements requirements need to be defined to cover normal coverage and enhanced coverage environments. Two sets of eMTC UE Rx-Tx time difference accuracy requirements may be defined with two side conditions, such as Ês/Iot -3 dB and Ês/Iot -15 dB, for that purpose.
Proposal 4: Re-use the measurement report mapping table for legacy LTE UE Rx-Tx time difference measurements for FeMTC UE Rx-Tx time difference measurements.
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