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Positioning is important for supporting many eMTC applications. In Rel-13, only limited positioning functionalities are supported by eMTC UEs [1]. For Rel-14, the new WI on Further Enhanced MTC includes following objective to improve eMTC positioning [2]:

Positioning [RAN4, RAN1]
· E-CID: RSRP/RSRQ measurement
· E-CID: UE Rx-Tx time difference measurement
· OTDOA: core requirements
· OTDOA: consider improvements of accuracy, UE complexity and power consumption

In RAN4#80, OTDOA RSTD measurement performance with Rel-13 specifications was discussed in [3], where it was proposed that 

· 

Define the eMTC OTDOA RSTD measurement performance applicable for UEs configured with both CEModeA and CEModeB, with the same set of RF side conditions, namely  and ;
· Investigate whether eMTC RSTD measurement accuracy should be kept the same as the legacy RSTD measurement accuracy with bandwidth of 1.4MHz, while allowing longer measurement delays, or eMTC RSTD measurement accuracy is relaxed in comparison with the RSTD measurement accuracy for regular LTE UEs with bandwidth of 1.4MHz.

In RAN1#86, wider bandwidth operation for Rel-14 FeMTC UEs was discussed. It was agreed that for Rel-14 BL UEs in CE mode A (FFS for CE mode B), the single larger maximum UE channel BW for PDSCH and PUSCH in RRC connected mode is 5 MHz [4]. Thus, supporting measurement bandwidth of 5MHz was included in RSTD simulation assumptions [5]. In this paper, we will further discuss eMTC RSTD measurement performance.

eMTC RSTD Measurement Performance
Although TS 36.133 has defined the RSTD measurement accuracy with both 1.4MHz (6 PRS PRBs) and 5MHz (25 PRS PRBs), the legacy RSTD measurement accuracy requirement may not be directly applicable to eMTC UEs due to the fact that legacy RSTD measurement accuracy requirements were defined under the assumption of 2Rx antennas while eMTC UEs are assumed to have only one Rx chain. Thus, to define the eMTC UE’s RSTD performance requirements, the impact on 1Rx antenna on the RSTD measurement accuracy need to be investigated carefully. 
eMTC RSTD Measurement Performance for 1.4MHz
Intra-frequency RSTD measurement accuracy with 1.4MHz (6 PRS PRBs) for legacy UEs with 2Rx antennas is defined as 15Ts under two side conditions in TS 36.133:
· 
-6 dB for all Frequency Bands for the reference cell,
· 
-13 dB for all Frequency Bands for neighbour cell i,

The accuracy requirement is defined also under the assumption that positioning occasion comprises of  consecutive downlink positioning subframes, which is the maximum number of consecutive downlink positioning subframes that can be configured in PRS configuration in Rel-13.
Our initial simulation results for 1.4MHz are shown in [4]. From the simulation results, it was observed that with AWGN channel, the RSTD performance may still be able to meet the current accuracy requirements of ±15 Ts for 1.4MHz (6PRBs) measurement bandwidth without considering implementation margin.
eMTC RSTD Measurement Performance for 5MHz
Intra-frequency RSTD measurement accuracy with 5MHz (25 PRS PRBs) for legacy UEs with 2Rx antennas is defined as 6Ts under the same two side conditions in TS 36.133:
· 
-6 dB for all Frequency Bands for the reference cell,
· 
-13 dB for all Frequency Bands for neighbour cell i,

The accuracy requirement is defined under the assumption that positioning occasion comprises of  consecutive downlink positioning subframes.




The initial simulation results for 5MHz with and are presented in [4]. From the simulation results, it was observed that with AWGN channel, the RSTD performance  may have difficulty to meet the current accuracy requirements of ±6 Ts for the case when PRS REs are overlapping (Cell IDs ={0,6,12}), but has no problem for non-overlapping case (Cell ID={0,1,2}). When , the RSTD measurement performance shows no problem to meeting the accuracy requirements of ±6 Ts.
Conclusions

In this paper, we discussed eMTC RSTD measurement accuracy requirement. From the simulation results, it seems the current RSTD measurement accuracy for 1.4MHz may still be met under AWGN channel. For 5MHz case, the minimum number of consecutive PRS subframes may need to be increased to be larger than . Further investigation is obviously needed for defining the RSTD measurement accuracy requirements, including the consideration of the lower SNR operating of -15dB due to the cell coverage enhancement.
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