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1 Introduction
In 3GPP RAN4 #84 the BS frequency error was discussed in [1]. I this TP we discuss the findings in [1] and propose a requirement for frequency error for range 2.
2 Discussion
2.1 Frequency error formula
The uplink frequency error can be estimated using:

Where:
 is the Doppler error. 
 is the UE uplink relative frequency error for the transmitter. 
  is the maximum total frequency shift for the uplink. 
 is the highest uplink carrier frequency in the band. 
 highest downlink carrier frequency in the band. 
 is the UE speed. 
 is the speed of light. 
 is UE relative frequency error. 
2.2 Frequency error analysis

If we form make the approximation that , then we get:

If we insert 0.1 ppm we get  = 15 m/s. This means that for  15 m/s. This shows that very quickly the Doppler error becomes as big as the frequency error for the transmitter.
Observation 1: This means that for  15 m/s. This shows that very quickly the Doppler error becomes as big as the frequency error for the transmitter.
If we compare the ratio  we get

For  = 500 km/h = 140 m/s we get  = 9.3. This means that Doppler shift, always, dominates over frequency error at high speed.
Observation 2: This means that Doppler shift dominates over frequency error at high speed.
It is interesting to note that the BS transmitter relative error has not entered the formula (1) above. This is because it is a fair assumption to assume that the same LO is used for both the transmitter and the receiver. This means that if the BS transmitter has a relative frequency error, due to the LO, that increate the downlink frequency, then the UE will transmit with a corresponding higher frequency and the BS RX will also adapt to this higher frequency, again due to the LO and compensate for the frequency error.
Observation 3: The BS relative error does not matter if we assume that the same LO is used for both the transmitter and the receiver.
The residual demodulation error at high speed is a function of how well the UE and the BS receivers can estimate the channel at high speed. This, in turn, is a function of how many RS we have per time unit in relation to the coherence time of the channel. 
Observation 4: The number of RS per time unit compared to the coherence time of the channel determines UL demodulation performance.
In [1] the frequency error relative to the SCS is considered. This is an important observation. The impact of the frequency error is in relation to the frequency error related to the SCS. If SCS increase then the error in relation to SCS decrease and demodulation impact due to high speed decrease as well. This means that higher SCS is a very effective way to improve high speed demodulation performance.
Observation 5: Higher SCS is an effective way to improve demodulation performance. The speed can be doubled for the same performance when SCS is doubled.
Given observations 1,2,3,4 and 5 we can conclude that since the Doppler contributions, very quickly dominates over any static relative frequency error, we can keep a moderate relative error on the BS side of 50 ppb.
3 Conclusion	
[bookmark: _Hlk492652902]Given observations 1,2,3,4 and 5 we can conclude that since the Doppler contributions, very quickly dominates over any static relative frequency error, we can keep a moderate relative error on the BS side of 50 ppb. 
Proposal: BS frequency error 50 ppb.
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