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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
Selection of PRACH repetition level under CE has been identified as one of the improvement areas for NB-IoT. In this contribution we are arguing for PRACH repetition level selection being based on 2 TX ports when the cell is supporting CE mode B.
It shall be noted that it is not expected from the UE to blindly detect the presence of a second TX port. Rather it shall assume that if it receives system information on the target cell that indicates the support of CE mode B, two TX ports are present. 
Background – Diversity in Propagation paths
In legacy the UE is mandated only to carry out measurements on TX port 0, with measurements on TX port 1, when present, being optional. One justification is that the legacy UE is using 2 RX branches, and hence get a diversity gain as it sees two different propagation channels from TX port 0 to RX branches 0 and 1.
With the introduction of device categories with only 1 RX branch, such as NB-IoT devices of UE cat NB1, the diversity gain is lost when conducting measurements only on TX port 0, i.e., the UE only sees one propagation path, and becomes sensitive to fading. One obvious improvement would be to regain the diversity by having the UE conducting measurements on both TX ports, when available.
Moreover, as RSRP estimates are sensitive to noise particularly at low SINR. As each propagation path (TX port 0 to RX branch 0, TX port 1 to RX port 0) is independent, the variance experienced on a single port measurement can be reduced by up to 3dB by averaging the RSRP estimates for each propagation path.   
Discussion
As shown in our feMTC contribution [1], one can gain about 2 dB in reduced variance, i.e. increased sensitivity for a given tolerance, by conducting measurements on two TX ports at low SINR. The NB-IoT reference signals (NRS) are in case of 2 TX ports interleaved in the same OFDM symbols – same as in feMTC and LTE legacy. 
From a practical point of view it is not desirable to have the UE to blindly detect whether one or two TX ports are present. It lies in the problem that when SINR is low and it is hard to estimate an accurate RSRP and thus PRACH repetition level, it is also very challenging to determine whether NRS are transmitted on one or two TX ports. However, as has been shown in demodulation simulations for NB-IoT, operation in CE mode B requires transmit diversity in the sense of using two TX ports on the base station side; otherwise it is not possible to meet the demodulation requirements for CE mode B. Hence, if a UE receives system information on that a target cell is supporting CE mode B, it can assume that 2 TX ports are supported.
The reference signals for NB-IoT are interleaved in the same OFDM symbols for the case when two TX ports are supported, meaning that the resource elements have already been determined when carrying out the FFT for TX port 0. This is similar to legacy LTE and (f)(e)MTC. Hence the UE can with only minor increase of complexity have parallel RSRP estimation processes, where it assumes the following.
1. Process 1: Only TX port 0 is present
2. Process 2: TX ports 0 and 1 are present
Then depending on which system information it receives regarding support of CE mode B the UE can decide whether to base the PRACH repetition level decision on Process 1 or 2.
How to combine the RSRP estimates from TX port 0 and TX port 1 is FFS. In the simulations presented in [1] it was assumed that the results were averaged; however other schemes are not precluded.
We put forward the following proposal.
Proposal: A UE supporting cat NB2 shall base PRACH repetition level selection on RSRP measured over 2 TX ports when indicated via system information by the eNodeB that CE mode B is supported.

Summary and Conclusions
[bookmark: _GoBack]In this contribution we argue for PRACH repetition level selection by the UE being based on 2 TX ports when the UE is aware of the existence of two such ports. Specifically, we put forward the following proposal.
Proposal: A UE supporting cat NB2 shall base PRACH repetition level selection on RSRP measured over 2 TX ports when indicated via system information by the eNodeB that CE mode B is supported.
As described in the previous section the UE shall not have to blindly detect the existence of a second TX port.
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