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Introduction

In the RAN4#93 meeting, there were some further discussions on IAB DU and MT frequency error requirement. Therefore in this contribution, we want to share some further inputs on this issue.
Discussion 
In the RAN4#92Bis meeting, companies view on IAB frequency error is quite aligned and agreed that IAB DU will use the absolute frequency error and IAB MT will use the relative frequency error. Indeed these two definitions has two clear indication for IAB DU and MT implementation and testing.  

As shown in Figure 1, the reference clock for IAB DU should be coming from external GPS or IEEE1588 or other precise reference signal. Meanwhile for IAB DU RF testing as shown in Figure 2, 10MHz sync signal will be provided from NR BBU to spectrum instrument to timing and frequency alignment which has already been adopted for LTE and NR BS testing in practice. For IAB MT, reference clock should be coming from NR SSB and reference signal instead of external GPS signal or IEEE1588 as implemented for IAB DU. In addition, during the IAB MT RF testing, IAB MT could only search SSB signal sent out by BS simulator for frequency alignment between parent IAB DU and IAB MT after powered on, therefore from these perspective, absolute frequency error for IAB DU and relative frequency error for IAB MT will reuslt in different RF testing setup enviroment. 
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Figure 1. Timing module in IAB DU [absolute freq]
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Figure 2. OTA testing environment setup [AAU also have BBU function]

Observation 1: absolute frequency error for IAB DU and relative frequency error for IAB MT will reuslt in different RF testing setup enviroment. 

If IAB MT reuse the IAB DU’s reference clock (e.g. external GPS, IEEE1588), then then relative frequency error for IAB MT compared with parent IAB DU could be shown as following:

Case A: IAB DU/MT absolute frequency error is within 0.05ppm, then maximum relative frequency error for IAB MT should be 0.1ppm 

Case B: IAB DU/MT absolute frequency error is within 0.1ppm, then maximum relative frequency error for IAB MT should be 0.2ppm which has already exceeded UE frequency error requirement. 
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Figure 3. illustration of IAB MT relative frequency error via IAB DU reference clock

Based on the above considerations, if IAB MT reuse the IAB DU’s reference clock and are targeted to meet the UE relative frequency error 0.1ppm, then absolute frequency error for IAB DU will be maintained within 0.05ppm regardless of different BS class. This might cause unnecessary stringent requirement on IAB DU product.  

Observation 2: if IAB MT reuse the IAB DU’s reference clock and are targeted to meet the UE relative frequency error 0.1ppm, then absolute frequency error for IAB DU will be maintained within 0.05ppm regardless of different BS class.

Indeed, frequency error for UTRA macro BS was inherited from 2G system, then E-UTRA and NR macro BS also reuse that requirement due to similar timing/frequency synchorinzation implementation. For other types of BS class, due to the lower end-user mobility in the corresponding deployment scenarios, the minimum requirement for the frequency accuracy has be relaxed compared to that of Wide Area BS. The example scenario is demonstrated as following: maximum mobile speed 30-50 km/h (8.3-13.9 m/s) assumed for local area/home cell and maximum mobile speed 250km/h (69.4m/s) assumed for wide area (LTE R8 deployment assumption), then the corresponding frequency error for other types of BS class can be calculated as
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freq,ppm is equal to 0.235 – 0.254ppm with the assumed range for vUE,local. 

Based on the above background information, as IAB DU will be deployed in different scenarios e.g. macro, pico, home BSs where legacy end-user mobility will also be different among these scenarios. Therefore from these perspective, it’s necessary to differentiate frequency error for different types of IAB DU class just as what had been specifed for NR BS. Meanwhile for IAB MT, it’s also necessary to keep aligned with NR UE requirment at least, otherwise too relaxed requirement for IAB MT don’t make sense from the implementation perspective. 

Proposal: for IAB DU, follow the BS requirements for different classes. 
Conclusions
In this contribution, we shared more further inputs on IAB frequency error requirement and proposals are made as following: 

Observation 1: absolute frequency error for IAB DU and relative frequency error for IAB MT will reuslt in different RF testing setup enviroment. 

Observation 2: if IAB MT reuse the IAB DU’s reference clock and are targeted to meet the UE relative frequency error 0.1ppm, then absolute frequency error for IAB DU will be maintained within 0.05ppm regardless of different BS class.

Proposal: for IAB DU, follow the BS requirements for different classes.
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