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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
After RAN4#92bis the IAB TR [1] is email approved. Section 2 provides text proposal on 9 OTA IAB MT frequency error for the IAB TR 38.xxx (Integrated access and backhaul radio transmission and reception).
2. Text Proposal

--------------------------------------------------Start of TP------------------------------------------------------
9.6.1 OTA IAB MT frequency error
IAB MT will synchronize with the IAB parent using the SSB signal. For a normal UE, the frequency error requirement shall be accurate to within ±0.1 PPM observed over a period of 1 msec compared to the carrier frequency received from the NR gNB. Suppose the gNB is ±0.05 PPM and IAB MT follow the UE frequency error requirement of ±0.1 PPM relative to the gNB. The maximum frequency error offset relative to the gNB in absolute is: ±0.15 PPM.
While the IAB MT and IAB DU are logical unit mapping to the same/different hardware, the IAB MT and IAB DU different frequency error requirement means that the hardware for IAB MT and IAB DU could be clocked differently even within a same box. As calculated above, the IAB MT frequency error in absolute value is  ±0.15 PPM which can not be used for the IAB DU as IAB DU frequency error requirement is ±0.05 PPM for Macro class and ±0.1 PPM for micro class. This means for IAB DU requirement, additional sync reference will be mandatory to be used for IAB DU and the IAB MT cannot be used as one of synchronization reference. Indeed, this will be against the R16 RAN1 agreement [3] below:
Agreements:
An IAB node with multiple parents treats each parent as a separate synchronization source. The IAB node can also treat RAT-independent sources such as GNSS (if used) as a separate synchronization source. 
From analysis above, using the IAB parent to set up the clock reference chain of IAB node (containing IAB DU) and also other IAB child node in the downstream chain would mean that IAB MT frequency error requirement should be at least the same of the IAB DU. From this aspect, IAB MT frequency error should be set as the same as absolute requirement. 
For UE frequency error, since it need to tolerate the doppler frequency so the ±0.1 PPM should be interpreted that including the doppler frequency error using the 3GPP simulation assumption agreement. For example, the UE speed will be 3km/h in Table A.1.5-1 in TR38.802[2] for FR2 and it is 120km/h for FR1. Assuming the FR2 frequency is 30GHz and FR1 frequency is 4GHz.
For FR1, 
[Doppler shift, Hz] =	[UE velocity, m/s] * [Carrier frequency, Hz] / [speed of light, m/s]
	= (125 * 1000/3600) * 4 * 10^9 / (3 *10^8) Hz
	 463 Hz
Using the ±0.15 PPM absolute frequency error requirement for UE, so the frequency error can be tolerated for UE will be:
[Tolerate Frequency in UE, Hz] = [Carrier frequency, Hz] * [Frequency error, ppm] 
			= 4* 10^9 * 0.15 /(10^6) =600 Hz.
The remaining frequency error caused by demodulation inaccuracy or other factors will be: 600 – 463 = 137 Hz = 0.137/4 PPM = 0.034 PPM.
Because the R16 IAB is stationary node, so roughly from above calculation, it can be seen that IAB MT frequency error can meet the +/-0.05PPM absolute requirement and hence is recommended to use as IAB MT requirement.

--------------------------------------------------End of TP------------------------------------------------------
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