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1.  Introduction

The RAN3#99 meeting saw the start of IAB study item in RAN3. Previous RAN2 agreements, as well as the objectives of the IAB SI [1] imply that network synchronization is a vital part of the IAB system. 
This contribution sets forth the basic principle for network synchronization solution for IAB and provides a corresponding TP for TR 38.874.
2.  Discussion
The support for network synchronization is essential for IAB, having in mind that: 1) the NR RAT mandates the support for TDD; 2) RAN2 has previously agreed that in-band IAB scenarios and multi-hop IAB backhaul shall be supported.
All five current IAB candidate architectures described in the WF document [2] from RAN3#99 meeting, stipulate that an IAB node contains a Mobile Termination (MT), which the IAB node uses to connect to an upstream IAB node or the IAB donor. Moreover, at RAN3#99 it was also agreed that, in both networks with and without NGC, the IAB node will connect to the network in an UE-like fashion.
Observation 1: all five current IAB candidate architectures stipulate that an IAB node contains a Mobile Termination (MT), which it uses to connect to an upstream IAB node or the IAB donor.

On the other hand, at the beginning of the UE attachment procedure, the UE must achieve time- and frequency-synchronization to the network, which is based on detecting the synchronization signals. 
Observation 2: time- and frequency-synchronization to the network is an integral part of UE initial attachment procedure.

As the general principle in the IAB discussions has so far been to reuse as much as possible the existing (i.e. non-IAB-specific) functionalities, it follows from the above observations that the baseline for the IAB node synchronization solution should be the UE synchronization mechanism. In other words, an IAB node should synchronize to the network by detecting and locking onto existing NR synchronization and reference signals. Transposed to the IAB network topology, this would mean that IAB node 1 should synchronize to the IAB donor, followed by the DU configuration of IAB node 1. After the DU of IAB node 1 is configured, the children of the IAB node 1 can start to synchronize to IAB node 1, and so forth. The details of the IAB setup procedure, IAB node attachment to the network, and the use of the PSS-SSS and RACH/RAR for synchronization and time adjustment are given in [3].
Proposal: an IAB node should synchronize onto the network in an UE-like fashion, i.e. by detecting and locking onto the existing NR downlink signals used by the UE for synchronization to a cell. This does not imply that an IAB node should contain a full-fledged UE functionality.

3.  Conclusion
This contribution sets forth the main principle for IAB network synchronization and makes the following observations and proposal:

Observation 1: all five current IAB candidate architectures stipulate that an IAB node contains a Mobile Termination (MT), which it uses to connect to an upstream IAB node or the IAB donor.

Observation 2: time- and frequency-synchronization to the network is an integral part of UE initial attachment procedure.

Proposal: an IAB node should synchronize onto the network in an UE-like fashion, i.e. by detecting and locking onto the existing NR downlink signals used by the UE for synchronization to a cell. This does not imply that an IAB node should contain a full-fledged UE functionality.
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Annex TP to TR 38.874 
The TP proposed by this contribution (blue text below) are superimposed on top of the changes introduced by R3-181519, agreed at the RAN3#99 meeting (black text below).
5.2.x
Network Synchronization

Time synchronization between IAB nodes is also very essential e.g. to support TDD system and some potential features which need network synchronization. IAB may have additional requirement on network synchronization, which includes in-band wireless backhaul and multi-hops backhauling.

An IAB node should synchronize onto the network in an UE-like fashion, i.e. by detecting and locking onto the existing NR downlink signals used by the UE for synchronization to a cell. This does not imply that an IAB node should contain a full-fledged UE functionality.

