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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]. A new WI on Further Enhanced MTC was approved in RAN#72, which 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
· 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 discuss OTDOA RSTD measurement performance based on current specifications without considering the potential PRS enhancements that may be introduced in RAN1 for eMTC UEs in Rel-14.

RSTD Performance Requirements for eMTC UEs
For legacy UEs, intra-frequency RSTD measurement requirements are specified in TS 36.133, including the scenarios without DRX, with DRX, and with eDRX.


For example, for intra-frequency RSTD measurements, the cells required to be measured is at least n=16, including the reference cell, within  ms as given below:

       ,
where

 is the total time for detecting and measuring at least n=16 cells,

 is the cell-specific positioning subframe configuration period,



 is the number of PRS positioning occasions as defined in Table 8.1.2.5.1-1, where  each PRS positioning occasion comprises of  (1≤≤6) consecutive downlink positioning subframes, and



 =  ms is the measurement time for a single PRS positioning occasion which includes the sampling time and the processing time, where M is the number of PRS positioning occasions within  defined in Table 8.1.2.5.1-1 in TS 36.133.

The  requirement of is defined under two side conditions:
· 
-6 dB for all Frequency Bands for the reference cell,
· 
-13 dB for all Frequency Bands for neighbour cell i,


is the ratio of the average PRS energy per PRS RE to the average power spectral density of the total noise and interference for this RE.





Observation 1: For the RSTD requirements defined for legacy LTE UEs, the UEs are required to measure at least n=16 cells for OTDOA Intra-Frequency RSTD Measurements. The measurement time is defined under the side conditions -6 dB for reference cell and -13dB for neighbour cells. In addition, the measurement time depends on the number of cells to be measured and number of PRS positioning occasions.

For eMTC UEs, let us assume at this moment that we will define OTDOA RSTD measurement performance requirements based on existing specifications without considering the potential PRS enhancements that may be introduced in Rel-14, then we may have a number of options:

· 

Option 1: Define eMTC OTDOA RSTD measurement performance for UEs configured with CEModeA only. The  same side conditions as legacy UEs, i.e.,  and  are used for UEs configured with CEModeA;
· 

Option 2: Define eMTC OTDOA RSTD measurement performance for eMTC UEs, regardless whether the UEs are configured with CEModeA or CEModeB. Tthe same side conditions of  and  as well as the same performance requirements are used for both CEModeA and CEModeB;
· 

Option 3: Define eMTC OTDOA RSTD measurement performance for both UEs configured with CEModeA and UEs configured with CEModeB. However, different side conditions of  and  and different performance requirements are defined for UEs configured with different option modes.

In our view, Option 2 seems more reasonable. The reason is that although eMTC UE may work with different coverage enhancement mode, the eMTC coverage enhancement is achieved mainly through the enhancement in UL/DL transmission with repetitions. For PRS signals, however, there is at this moment no specific enhancement for eMTC for different operation mode.

Another issue is the eMTC measurement accuracy. eMTC UE bandwidth is limited to only 6PRBs. Currently, TS 36.133 has defined RSTD measurement accuracy requirements corresponding to bandwidth of 1.4MHz. However, due to the fact that eMTC UEs is assumed to have only 1 Rx antenna, the current eMTC RSTD measurement accuracy with 1.4MHz may not be directly applicable to eMTC UEs. In another word, eMTC UEs may not be able to meet the current RSTD measurement accuracy requirements with measurement bandwidth of 1.4MHz if other side conditions are assumed to be the same. When we define the eMTC measurement accuracy requirement, we may want to consider whether we want to have the eMTC UE RSTD measurement accuracy to be the same as (or even higher than) the current RSTD measurement accuracy requirements corresponding to bandwidth of 1.4MHz. If yes, we may need to allow the eMTC UE to have longer RSTD measurement delays than that of the regular LTE UEs.  

Observation 2: Further discussion is need on whether we want eMTC UEs to have the same RSTD measurement accuracy as the legacy RSTD measurement accuracy with bandwidth of 1.4MHz. If yes, we may need to allow longer measurement delays, due to eMTC UEs having only 1Rx antenna.

Conclusions
In this paper we discussed eMTC OTDOA positioning performance issues without considering the potential PRS enhancements that may be introduced in RAN1 for eMTC UEs in Rel-14. 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.
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