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1 Introduction
Frequency error requirement for NB-IoT was discussed in the past two meetings [1] , [2]. It was agreed that the frequency error for NB-IoT should be specified as same as LTE at least for normal coverage mode [2].In this contribution we discuss the frequency error requirements for extended coverage mode.
2 Discussion

In [1] it was observed that

Observation 1: NB-IoT is expected to use low cost oscillator (e.g. DCXO or XO) to reduce the cost but expected to have more imperfections (mainly frequency stability over temperature).

Observation 2: Large frequency offset can be introduced by the temperature variations, in order to meet original 0.1ppm requirement, temperature uncertainty should be smaller than 0.15°C

And it was proposed that 

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
The problem of frequency error seems to cause problem in the long transmissions, i.e. extended coverage mode. However since RAN1 has already agreed with mechanisms to compensate for the frequency error by introducing UL transmission gaps, the problem can be solved by more frequent timing and frequency synchronization. 

On the other hand relaxing the frequency accuracy requirements will only make the UE to have lower frequency accuracy and as a results worse overall system performance. 
Observation: Relaxing frequency error requirements will make overall end-to-end performance worse. Frequency error over long transmission periods can be fixed by means of UL transmission gaps.
Based on the above observation we make the following proposal.

Proposal: Frequency error for NB-IoT should be specified as same as LTE for all coverage modes.  

3 Conclusions

In this contribution we discussed frequency error requirement for NB-IoT and made the following observation and proposal:
Observation: Relaxing frequency error requirements will make overall end-to-end performance worse. Frequency error over long transmission periods can be fixed by means of UL transmission gaps.

Proposal: Frequency error for NB-IoT should be specified as same as LTE for all coverage modes.  
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<Start of text proposal for TR of NB-IoT>  

8.1.1
Agreements

· At least Maximum output power classes 3 (23 dBm) is specified for NB-IOT.
· Also power class 5 (20dBm) is specified for NB-IoT .
· Frequency error is specified to be ±0.1 PPM observed over a period of one time slot compared to the carrier frequency received from the NB-IOT BS
· NB-IOT UE to UE co-ex clause refers back to E-UTRA requirement
· Occupied bandwidth shall be less than NB-IOT channel bandwidth i.e. 200 kHz
· Follows the decision on NB-IOT channel bndwidth discussion
· E-UTRA General ON/OFF time mask can be re-used for NB-IOT
· E-UTRA QPSK EVM requirement 17.5% can be re-used for multitone Unrotated QPSK NB-IOT
< End of text proposal for TR of NB-IoT >
