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Introduction
As part of the Study Item on Integrated Access and Backhaul for NR [1], 3GPP has agreed to identify and evaluate potential solutions for following requirements and aspects associated with the efficient operation of integrated access and wireless backhaul for NR:
· Efficient and flexible operation for both inband and outband relaying in indoor and outdoor scenarios 
· Multi-hop and redundant connectivity
· End-to-end route selection and optimization
· Support of backhaul links with high spectral efficiency
· Support of legacy NR UEs

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, so it is important to understand how these requirements translate for multi-hop IAB deployments. This contribution discusses solutions for network synchronization for IAB.
Network Synchronization for IAB
An example of frame synchronization over multiple hops for IAB is shown in Figure 1.
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Figure 1: IAB frame synchronization over multiple hops

For IAB the relay DUs do not have any wired backhaul, therefore they must derive their timing synchronization over the air. It is possible for IAB nodes to achieve this over the air-multi hop synchronization using the Rel. 15 synchronization signal such as PSS and SSS. However the existing PSS and SSS were designed to achieve synchronization over a single hop so it is necessary to first evaluate whether the Rel. 15 signals can be used for multi-hop synchronization or whether a new RS is needed. The ability of the network to synchronize over the air will determine the maximum number of hops that IAB can sustain.   

RAN1 has already agreed to study OTA synchronization for IAB to determine the feasibility for multi-hop synchronization:
· Study the feasibility of over-the-air (OTA) synchronization and the impact of timing misalignment on IAB performance (e.g. the number of supportable hops). 
· Mechanisms for timing alignment across multi-hop NR-IAB networks should be studied. 

[bookmark: _GoBack]Depending on the solutions that RAN1 evaluates and corresponding requirements to support OTA synchronization, coordination and signalling mechanisms may need to be defined in RAN2/RAN3.

Proposal 1: RAN3 should wait for RAN1 to determine the feasibility of over-the-air synchronization for IAB and potential solutions before discussing required signalling/coordination mechanisms.

Conclusion
In this contribution, we discuss solutions for network synchronization for IAB. The following proposal is made:
Proposal 1: RAN3 should wait for RAN1 to determine the feasibility of over-the-air synchronization for IAB and potential solutions before discussing required signalling/coordination mechanisms.
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