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1. Introduction

It was observed in [1] that large frequency offset can occur when low cost oscillator is used in NB-IoT terminals under extended coverage mode. In this contribution, we propose how to specify frequency error requirement for NB-IoT.
2. Discussion
In [1], the following proposals were provided regarding oscillating frequency.
Proposal 1: Relax the frequency error requirements under extended coverage conditions, requirements such as 0.5 ppm within 1 sec seems to be achievable even for small modules with fast temperature changes. 

Proposal 2: RAN4 sends an LS to RAN1 to consider the potentially large frequency offset due to the temperature changes and identify the method to keep the residual frequency offset low during data transmission.
Even though this contribution was noted, some companies had the same view from technical perspective. Our view is that since the issue is to be expected during a long period of transmit time, at least for normal coverage mode the frequency error requirement for NB-IoT should not be relaxed compared to the legacy requirement of LTE, namely ±0.1 PPM observed over a period of one time slot (0.5 ms) compared to the carrier frequency received from the E-UTRA Node B. For extended coverage mode, it should be noted that RAN1 has discussed to address this issue and a WF was provided in the adhoc meeting [2] as below and the email discussion continued until 31st March.
· Introduce transmission gaps for long NB-PUSCH transmissions. 
· During transmission gaps, the UE may switch to the DL and performs time/frequency synchronization
· Transmission gap is defined by a period and a gap length.  
· Transmission gap is applied when the NB-PUSCH repetition is greater than the period
· RRC provides 4 bits to indicate period and gap in SIB
· FFS whether 2 bits for period and 2 bits for gap or joint indication of period and gap
This approach could be a valid solution for extended coverage mode to maintain the current requirement even with low cost oscillator. Accordingly, we propose to discuss if we should have an additional requirement on top of the normal coverage mode requirement based on outcomes of the RAN1 email discussion.
3. Conclusion
Proposal: Frequency error for NB-IoT should be specified as same as LTE at least for normal coverage mode. For extended coverage mode, need of additional requirements should be discussed based on outcomes of the RAN1 discussion with regard to transmission gaps.
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