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Introduction
As part of the Work Item on Integrated Access and Backhaul for NR [1], 3GPP has agreed to support solutions for efficient operation of integrated access and wireless backhaul for NR including the following requirements:
· Specification of mechanism to support the “case-1” OTA timing alignment.
This contribution discusses the design considerations for Case 1 IAB node timing alignment.
IAB node timing alignment
One of the key requirements of NR when operating in TDD band is the synchronization and symbol level alignment of the DL across all the gNB DUs. For IAB the relay DUs do not have any wired backhaul, therefore they must derive their timing synchronization over the air. 
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Figure 1: IAB frame synchronization over multiple hops
Figure 1 gives an example of a timing relationship between the backhaul subframes received by the MT of an IAB node, relative to the access subframes transmitted by the DU of an IAB node. 

[bookmark: _GoBack]Case 1 timing as defined in the IAB TR 38.874 is defined to be supported in Rel.16 in order to ensure the access subframe DL are symbol level and slot level aligned across all DUs [2]:
· Case #1: DL transmission timing alignment across IAB-nodes and IAB-donors:
 Although the backhaul subframe as seen by the MT function of the IAB node in Figure 1 has the DL and UL shifted due to the propagation delays, the IAB node MT function is aware of this shift since the timing advance is provided to the MT explicitly, so the timing advance can be used by the IAB node to align its DL access subframes transmitted by the DU function by applying a TA/2 shift.
 
Proposal 1: To support Case 1 timing alignment (DL transmission timing alignment across IAB-nodes and IAB-donors), explicit signalling is provided from the parent to an IAB-node DU to apply a relative timing offset equal to TA/2 between the DL subframe received by the IAB node MT function on the backhaul link and DL subframe transmitted on the access link by the IAB DU function.

Conclusion
This contribution analyzed timing alignment for IAB. The following proposal was made:

Proposal 1: To support Case 1 timing alignment (DL transmission timing alignment across IAB-nodes and IAB-donors), explicit signalling is provided from the parent to an IAB-node DU to apply a relative timing offset equal to TA/2 between the DL subframe received by the IAB node MT function on the backhaul link and DL subframe transmitted on the access link by the IAB DU function.
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