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Introduction
This contribution provides a view on the envisioned IAB node synchronization framework encompassing the agreements made in the SI in the context of the scope of the IAB WID [1].
Synchronization framework for IAB nodes
The baseline synchronization frameowork for IAB has been agreed during the SI [2]. In summary the framework consists of the following:
1. Each IAB node is subject to the same synchronization accuracy requirements as currently defined in Rel 15 for a gNB unless RAN4 will specify different requirements.
2. For the DU the transmit timing of the downlink is aligned at all IAB nodes while the receive timing of the uplink is left to the DU implementation, as for a Rel 15 gNB. For the MT the receive timing of the downlink and the transmit timing of the uplink follow the Rel 15 UE specifications. This is referred as ‘Case 1’ timing in the SI [2].
3. An IAB node can use a method of choice, e.g. GNSS receiver, depending on implementation and/or configuration, to meet the synchronization accuracy requirements.
4. OTA synchronization to the parent IAB node(s) is an additional synchronization method available to an IAB node. 

The main item that remains to be addressed from a RAN1 IAB specification point of view is support for OTA synchronization to the parent IAB node(s).
OTA synchronization of IAB nodes
OTA synchronization of IAB nodes is a compelling solution because a reliable link to a parent IAB node needs to exist and hence the same link can be used to establish synchronization.
As agreed in the SI [2], OTA synchronization of the DL timing relies on the existing Timing Advance mechanism used to control the uplink transmit time of the IAB node. Under the assumption that the parent IAB node controls the uplink timing so that it is aligned with its downlink timing (meaning uplink timing is advanced by NTA, offset with respect to its downlink timing, with NTA, offset as defined in [3]) the downlink timing TxD at an IAB node can be computed  as:

Where RxD is the received downlink timing and NTA is the received Timing Advance value communicated by the parent IAB node.
As noted in [4], if there is an offset Δ between the downlink timing and the uplink timing at the parent IAB node, additional information in addition to NTA needs to be provided to the child IAB node in order for it to accurately estimate the downlink timing. The offset Δ is inherent to an IAB node, it does not depend on any RTT between the IAB node and its parent node, and it is relevant to all child IAB nodes for them to set their downlink transmit timing accurately. In this case the downlink timing TxD at an IAB node can be computed  as:

This is illustrated graphically in Figure 1 and Figure 2 for FDD and TDD respectively.



[bookmark: _Ref534930542]Figure 1 – Timing relationship between IAB node and its parent node for FDD



[bookmark: _Ref534999911]Figure 2 – Timing relationship between IAB node and its parent node for TDD



Proposal 1: A mechanism needs to be defined to communicate the value of Δ from the parent node to the IAB-node. The resolution of Δ needs to be selected to meet the synchronization accuracy requirements when OTA synchronization to the parent is the sole synchronization method used by the IAB node.
Conclusion
This contribution provided a summary of the IAB node synchronization framework agreed in the SI and provided recommendations on the support for OTA synchronization of an IAB node to the parent node.
The following proposal has been made:
Proposal 1: A mechanism needs to be defined to communicate the value of Δ from the parent node to the IAB-node. The resolution of Δ needs to be selected to meet the synchronization accuracy requirements when OTA synchronization to the parent is the sole synchronization method used by the IAB node.
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