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1 Introduction
 IN RAN4#94bis-e, the IAB MT and DU frequency error requirement is discussed with the following WF[1]:
· Companies are encouraged to provide opinions on potential network impact for one possible implementation option where IAB-MT is used as synchronization source.
In this paper, we present our view on this aspect. 
2 Discussion
As frequency error is regulatory requirement in some region, violating the frequency error requirement not only has negative impact on system performance but has a risk a violate legal requirement. In this paper, we discuss the network impact using the IAB-MT as the synchronization source on the child IAB.

We consider two cases for the network impact:

1. Parent IAB-DU is different class of the child IAB-DU,  for example, parent IAB-DU is medium range class with frequency error requirement of 0.1ppm, while the child IAB-DU is the wide area class with frequency error of 0.05ppm.

2. Parent IAB-DU is the same class with child IAB-DU, for example, the parent and child IAB-DU are wide area class with frequency error requirement of 0.05ppm.
IAB-MT as synch source:

1. Parent IAB clock is locked to its synchronization source and child IAB using IAB-MT as synch source: 
· This is the normal situation and because the parent IAB clock is locked so the frequency error performance from either parent or child IAB node should be within its specified 3GPP frequency error.
2. Parent IAB free running and child IAB using IAB-MT as synch source: 

· As child IAB-MT locks to its parent IAB by decoding the PSS/SSS signal from parent IAB so child IAB would not know whether its own frequency/time will have any drift or not as it just blindly follows the IAB parent clock. 
i. For case 1, parent IAB node will enter to the holdover mode when local synchronization source is lost, but it will continue to serve the UE:es/Child IAB before its frequency error exceeds the 3GPP limit. As parent IAB-DU frequency error is 0.1ppm while child IAB-DU is 0.05 ppm, so IAB-DU will continue to carry the traffic of the UE or child IAB node even when its frequency error exceed the 0.05 ppm which is limit of the child IAB-DU, because in this case the parent IAB frequency error still is within the parent IAB-DU frequency error limit.  In such a case, there is a need to signal the child IAB node from parent IAB node that the frequency error limit of parent IAB-DU now exceeds the limit of child IAB-DU and tell child IAB node to take actions upon this. 

ii. For case 2, due to the residue tracking frequency error that results from the PSS/SSS frequency estimation at IAB-MT, the child IAB-DU frequency error is the addition of parent IAB-DU frequency error and tracking frequency error of IAB-MT. When considering the tracking frequency error, parent IAB node should signal to child IAB before child IAB-DU frequency error exceeds its specified frequency limit. 
In [2][3][4], the residue frequency error/timing error is discussed, and performance evaluation is compared for initial acquisition and non-initial acquisition scenario with different link level simulation. Some paper shows the 0.04 SCS residue frequency estimation error for non-initial acquisition. When considering the FR2 of 30GHz band and 120 kHz SCS, even 1% SCS residue frequency estimation error will contribute to 1.2kHz/30GHz = 0.04 ppm. However, it is not RAN4 to study the residue frequency error/time error performance which results from the PSS/SSS demodulation, we believe that it is better to send LS to ask RAN1/RAN2 considering this when design the signalling.
Proposal-1: send LS to RAN1 /RAN2 that parent IAB should send signalling to child IAB when IAB-MT is used for synchronization source at the case when parent IAB node clock loose its synchronization source.
Suggested LS:
RAN4 discuss the synchronization scenario of IAB network when IAB-MT is used as synchronization reference. It is identified that signalling from parent IAB node to child IAB node is needed to keep the frequency error of child IAB access link within the 3GPP limitation for the case when parent IAB node loose its local synchronization source (i.e GNSS).  The signalling design may consider below two factors:
1. Frequency error requirement of the child IAB-DU

2. Residue tracking frequency error of the child IAB-MT 
Whether the timing error also need to be considered in the signalling could be up to RAN1/RAN2 design.
3 Conclusions

In this contribution, the IAB frequency error requirement is analyzed with below proposal and LS suggestions:

Proposal-1: send LS to RAN1 /RAN2 that parent IAB should send signalling to child IAB when IAB-MT is used for synchronization source at the case when parent IAB node clock loose its synchronization source.

Suggested LS:

RAN4 discuss the synchronization scenario of IAB network when IAB-MT is used as synchronization reference. It is identified that signalling from parent IAB node to child IAB node is needed to keep the frequency error of child IAB access link within the 3GPP limitation at the case when parent IAB node loose its local synchronization source (i.e GNSS).  The signalling design may consider below two factors:

1. Frequency error requirement of the child IAB-DU

2. Residue tracking frequency error of the child IAB-MT 
Whether the timing error also need to be considered in the signalling could be up to RAN1/RAN2 design.
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