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1	Introduction
Part of the Integrated Access and Backhaul work item is defining the RF requirements. In this contribution we provide further motivation to specify frequency error as relative requirement for IAB-MT and propose requirements. 
2	Discussion
Earlier it was agreed that IAB-MT UL transmission would have frequency error requirement defined relative to the DL signal it receives, in a similar manner as UE frequency error is defined. However, in RAN4#93 it was documented in IAB Ad-Hoc meeting minutes [1] that companies should bring further analysis on system impact of absolute frequency error requirement of IAB MT. The impact of absolute frequency error is discussed below.
In addition of being a Tx requirement, the frequency error requirement implicitly also defines what it the expected range for received frequency at the other end of the communication link. In this case the receiver in case would be IAB-parent, which is either a IAB-DU receiver or a gNB receiver. One of the agreements reached during the IAB WI is that rel-15 gNB requirements will not be impacted due to introduction of IAB, documented in meeting report in [2]. Therefore, a crucial question to be answered is whether specifying an absolute frequency error for IAB-MT would have any impact on gNB receiver.
According on TS 38.104, base station demodulation requirements in FR2 test receiver performance under both frequency offset due to oscillator inaccuracy (i.e. Tx frequency error) and due to doppler shift, i.e. UE moving relative to the base station. In principle, higher oscillator error can be allowed for IAB-MT than for UE, as IAB-MT is static and frequency error originating from doppler shift can be budgeted for oscillator inaccuracy without impacting the gNB receiver performance. Maximum doppler shift in FR2 is specified to be 300 Hz.
The oscillator error, which is up to +/- 0.1ppm for UE, creates a 4000 Hz error at the highest FR2 frequency specified currently (40 GHz). Adding up the oscillator frequency error and the 300 Hz doppler shift, means that gNB receiver is expecting the received signal to be within +/- 4300 Hz from it’s own transmitter frequency. Correspondingly, this means that if an absolute frequency error would be specified, it would need to be such that the frequency received at the gNB would not deviate more than 4300 Hz from the gNB DL frequency, as otherwise there is a great risk impacting base station demodulation performance.
Observation 1: If an absolute frequency error would be specified, it would need to be such that the frequency received at the gNB would not deviate more than 4300 Hz from the gNB DL frequency, as otherwise there is a great risk impacting base station demodulation performance.
Now let’s study what this means for the absolute frequency error. First, at 40 GHz, the gNB DL frequency can vary up to +/- 4000 Hz. Now, if IAB-MT is configured to operate at the exactly same center frequency as the gNB DL, it follows that maximum allowed absolute frequency error is +/- 300 Hz, as otherwise the frequency error relative the gNB DL frequency can be greater than 4300 Hz. When converted to ppm this corresponds to +/- 0.0075 ppm.
At the moment the most stringent base station frequency error requirement is +/- 0.05 ppm, meaning that the IAB-MT absolute Tx frequency would need to be about 6.7 times more accurate than a base station transmitter frequency. We do not consider this to be reasonable.
Observation 2: To avoid impact for gNB demodulation performance, IAB-MT absolute frequency error would need to be +/- 0.0075 ppm, which is roughly 6.7 times less than most stringent base station requirement. This is not a reasonable target.
Based on the analysis we further recommend to confirm the original agreement and specify IAB-MT frequency error as relative requirement compared to the DL frequency it receives.
Proposal 1: Confirm the original agreement of IAB-MT frequency error being +/- 0.1ppm relative to the DL frequency it receives.
Furthermore, as seen from the BS demodulation requirements, fast moving UEs are not expected in FR2. Therefore for FR2 we propose to specify +/- 0.1 ppm for both IAB-MT and IAB-DU. Naturally for IAB-DU the requirement is an absolute frequency accuracy requirements.
Proposal 2: +/- 0.1 ppm frequency error limit will apply for both IAB-MT and IAB-DU, while for IAB-DU it shall be an absolute frequency error requirement.
3	Conclusion
In this contribution IAB-Node frequency error requirements were analyzed. Based on the analysis and related discussion the following observations and proposals were made.
Observation 1: If an absolute frequency error would be specified, it would need to be such that the frequency received at the gNB would not deviate more than 4300 Hz from the gNB DL frequency, as otherwise there is a great risk impacting base station demodulation performance.
Observation 2: To avoid impact for gNB demodulation performance, IAB-MT absolute frequency error would need to be +/- 0.0075 ppm, which is roughly 6.7 times less than most stringent base station requirement. This is not a reasonable target.
Proposal 1: Confirm the original agreement of IAB-MT frequency error being +/- 0.1ppm relative to the DL frequency it receives.
Proposal 2: +/- 0.1 ppm frequency error limit will apply for both IAB-MT and IAB-DU, while for IAB-DU it shall be an absolute frequency error requirement.
In addition, the text proposal at the end of the document is proposed to be introduced into the IAB TR.
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< Start of text proposal >
[bookmark: _Toc13080357][bookmark: _Toc18916187][bookmark: _Toc25739817]9.6	OTA transmitted signal quality
Detailed structure of the subclause is TBD.
[bookmark: _Hlk32575379]9.6.x			OTA frequency error
9.6.x.x			Frequency range 2

OTA frequency error for IAB-MT is defined as the error relative to the received carrier frequency. The modulated carrier frequency shall be accurate to within ± 0.1 PPM. A relative requirement is adopted for IAB-MT as an absolute frequency error would need to be excessively stringent to avoid impacting BS type 2-O demodulation performance. 
OTA frequency error for IAB-DU is defined as the error between the actual IAB-DU transmit frequency and the assigned frequency. The modulated carrier frequency shall be accurate to within ± 0.1 PPM. An absolute accuracy requirement is adopted to avoid impact in legacy UE receiver performance.
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< End of text proposal >




