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1	Introduction
In this contribution the principle of frequency error requirement for IAB-Node is discussed.
2	Discussion
In current RAN4 RF performance specifications the principle of frequency error requirement differs between UE and base station requirements. A UE is required to synchronize to the frequency it receives and transmit back within a limited frequency error compared to the received signal. A base station instead needs to be within a limited frequency error from an absolute assigned frequency. Regarding IAB-Nodes, this raises a question how frequency error should be treated, as the Node includes both UE-like (IAB-MT) and base station like (IAB-DU) functionality. 
Both of the options above could be considered and both of those have specific challenges. In case IAB-Node relies only on the signals it receives, there is a possibility that a cumulating frequency error is introduced into the network. This happens in a multi-hop scenario where the transmit frequency of each Node is skewed to the same direction from the ideal frequency. This is not desirable.
In case IAB-Node frequency error is measured only against an absolute reference frequency, a difference compared to communication between base station and UE is introduced. IAB-parent and IAB-node transmit frequencies may skew towards opposite directions from the reference and therefore the resulting difference between transmitted and received frequency can up to twice as big as in rel-15. Effectively this means that base station receives sees increased doppler shift. This is also not desirable. 
It has been minuted in RAN4#91 Chairman session report that there should be no impact on existing BS and UE RF requirements due to the introduction of IAB. This agreement can be used as the guideline in setting the frequency error requirement for IAB-Node. In order to keep the parent-node receiver performance unchanged, the child-node UL transmissions should be frequency synchronized to the signal received from parent node, i.e. IAB-Node UL transmissions follow the same principle as UEs when it comes to frequency error. This means that the frequency error between the real transmitted and received signals does not increase compared to rel-15 and therefore no difference in receiver performance is also expected.
Similarly, IAB-Node transmissions towards child Nodes or UEs should be frequency synchronized to an absolute assigned frequency, i.e. they follow the same principle as current base station frequency error requirements. This means that frequency error is not allowed to cumulate in the network.
As a result from this arrangement, the reference frequency for IAB-Node changes depending on which link it is transmitting. This has been illustrated in Figure 1. It should be noted that this creates a scenario where fMT can be outside the allowed frequency range of fDU, or vice versa. While this is not ideal, it is expected that this can be handled by IAB-Node implementation.



Figure 1: IAB-Node reference frequencies, assuming +/- 0.1 ppm error for all links
Based on the analysis above, the following proposals are made:
Proposal 1: IAB-MT frequency error is measured against the received signal frequency, similar to NR UE.
Proposal 2: IAB-DU frequency error is measured against an absolute reference frequency, similar to NR BS.
3	Conclusion
In this contribution frequency error requirement for IAB-Node was discussed. To maintain the rel-15 behaviour and avoid cumulating frequency error in the network the following proposals were made:
Proposal 1: IAB-MT frequency error is measured against the received signal frequency, similar to NR UE.
Proposal 2: IAB-DU frequency error is measured against an absolute reference frequency, similar to NR BS.
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