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1
Introduction
Discussions in the Rel-13 NB-IoT WI [1] regarding RRM measurements have left the question open of whether synchronization signals can be used for RRM; toward that end an LS to RAN1 was sent in [2] with the following information:

During RAN4#78bis meeting RAN4 discussed the RRM measurement for NB-IOT, and reached the following agreement. 

· RAN4 is to define NRSRP/NRSRQ measurement requirements based on NB-RS measurement for Rel-13 NB-IoT

· RAN4 is discussing allowing UE to perform measurement using either NB-RS or NB-SSS or a combination of these signals for RRM measurement.

· RAN4 is to provide additional information on measurement definitions of NRSRP and NRSRQ at RAN4#79 meeting.

2. Actions:

RAN4 kindly requests RAN1 to take the above into consideration and also asks whether the UE can assume that NB-RS and NB-SSS are always transmitted using the same transmit power per resource element in the same measured PRB in the same measured NB-IOT cell.
A response from RAN1 is as follows [3]:

RAN1 has not defined any relationships between the transmit antennas and antenna port(s) used for NB-SSS and the antenna port(s) used for NB-RS transmission. RAN1 has not defined any quasi co-location assumption with respect to average gain between NB-SSS and NB-RS. Therefore from the RAN1 point of view, the UE cannot make the assumption that NB-RS and NB-SSS are always transmitted using the same transmit power per resource element in the same measured PRB in the same measured NB-IoT cell.
2
Discussion
Given the response from RAN1 an observation can be made that it is not possible for RAN4 to utilize the synchronization signals for RRM measurements due to the inability to make any assumptions about the relative power between NB-RS and NB-SSS.
To provide some simulation results of RSRP accuracy, we have selected an evaluation period of 80ms for an initial set of results.  We observe that there are 16 NB-RS resource elements available for the UE to use for frequency offset estimation in in-band deployment mode:  NB-RS is always available in SF0 each frame, and SF4 and SF9 are available during every other frame due to the presence of the synchronization signals.

Initial simulation results are shown in Figure 1 below.
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Figure 1: RSRP accuracy simulation results; evaluation period=80ms
Further simulations with longer evaluation periods and with coherent combining across subframes are needed to approach this problem in a similar manner as was done in the eMTC WI.
3
Conclusions

Further simulation results will be provided as a revision of this contribution
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