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Introduction
In RAN#82, the following objectives of IAB work item were agreed [1]:
· Specification of mechanism to support the “Case-1” OTA timing alignment.

In this contribution, the case #1 OTA timing derivation and provisioning of required information are discussed. 
OTA Downlink Transmit Timing Derivation
In [2], the Case #1 transmission timing alignment across IAB-nodes and IAB-donors is defined as
· Case #1: DL transmission timing alignment across IAB-nodes and IAB-donors.

In [3], the different timing cases are discussed, and it was noted that for timing alignment Case #1 the IAB-node UL reception timing should be assumed to be (approximately) aligned with the IAB-node DL transmission timing, as in typical operation of a bi-directional TDD link. It was also observed that from a specification point-of-view, there should be no difference between timing alignment Case #1 and Case #7 [2]. That is, any mechanism to support Case #1 OTA timing alignment would also support Case #7, even not required by the IAB work item.
To enable Case #1, it has been suggested that the IAB node should set its DL transmission timing so that it precedes the DL reception timing by TA/2 where TA is the difference between the timing of the IAB node DL reception and the timing of the IAB node UL transmission (commonly referred to as timing advance), see left part of Figure 1.
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Figure 1

This is based on an assumption that UL reception and DL transmission at the parent node are aligned, i.e. assumes a certain UL reception-timing strategy. In this case, TA is assumed to be equal to twice the propagation delay. However, in the general case the UL reception timing has a certain offset T compared to the DL transmission timing at the parent node that “propagates” down to the IAB node UL transmission timing. In practical situations, the value of T can, and typically will, take values different from zero, for example to take into account receiver/transmitter switching times at the parent node. This offset must be taken into account when the IAB node decides its DL transmission timing.
Information about the offset T thus needs to be provided to the IAB node in order for the IAB node to properly set its downlink transmission timing [2].
If an IAB node knows T (as defined in the right part of Fig. 1) and TA from its parent node, it can derive the exact propagation delay TP between itself and its parent node as TP = 0.5 x (TA + T).
Proposal 1: An IAB parent node provides information about the timing difference between its DL transmission and its set UL reception timing to all its IAB child nodes.

Timing Parameter Provisioning
According to [2], IAB-node integration has the following phases:
1. The IAB-node authenticates with the operator’s network and establishes IP connectivity to reach OAM functionality for OAM configuration. This phase includes discovery and selection of a serving IAB node, setting up connectivity to other RAN nodes and CN and involves the MT function on the IAB-node.
2. The IAB-node’s DU, gNB, or UPF are set up together with all interfaces to other RAN-nodes and CN. This phase must be performed before the IAB-node can start serving UEs or before further IAB-nodes can connect. For architectures 1a and 1b, this phase involves setup of the IAB-node's DU and the F1-establishment to the IAB-donor's CU-CP and CU-UP.
3. The IAB-node provides service to UEs or to other integrated IAB-nodes.
[bookmark: _GoBack]T only depends on the parent node and therefore could be broadcasted. However, T is not relevant before phase 3. On the other hand, information regarding TA is provided by the parent node to the IAB node already in phase 1 in form of initial timing advance information during random access of the IAB node’s MT and following timing advance adjustment commands, if decided so by the parent node. Information about T can be provided after phase 1 and before phase 3 as part of dedicated and/or IAB-specific signaling.
It is therefore questionable whether the additional complexity for another broadcast element for T and required standardization efforts, potentially falling out of the IAB specification, can be justified.
Proposal 2: Information about T is not broadcasted but provided by parent IAB nodes to all child IAB nodes as dedicated and/or IAB-specific signaling.
Based on the evaluation methodology in [4], it was concluded in [1] that for OTA synchronization in FR2 up to 5 hops can be achieved (assuming <=3s timing requirement across IAB-nodes). For both FR1 and FR2, the finite granularity of the timing advance command can be a significant contributor to synchronization errors. The evaluation in [5] did not consider the impact from imperfection about T-equivalent information. In order to not jeopardize the OTA synchronization performance without the need to consider a T, the accuracy and therefore the signaling granularity for T should be significantly better than for timing advance command.
Proposal 3: Information provisioning about T should allow for granularity of T not higher than for the timing advance update.

Signaling information and implementation related to T needs further discussion. It can probably be assumed to be of similar quality and quantity as the exchange of timing advance information between a DU and a more or less static IAB node (MT). Nevertheless, from a setup point of view, the provisioning of timing advance and T information for the sake of DU synchronization would need to be considered a configuration. This results in two open issues. This configuration, so far, falls in phase 2 of the IAB-node integration process when the DU goes through a pre-configuration process via OAM or, after having an F1 established, a configuration by communicating with its CU. In addition, it has not been considered yet how timing alignment related information is provided in a gNB from a DU level to a CU level and in a timely manner, if required.
Observation: It is not clear how a DU is configured or updated if the configuration is not node individual and potentially dynamic, such as synchronization related information.

Conclusion
Based on the discussion in section 2 and 3 we propose the following:
Proposal 1	An IAB parent node provides information about the timing difference between its DL transmission and its set UL reception timing to all its IAB child nodes.
Proposal 2	Information about T is not broadcasted, but provided by parent IAB nodes to all child IAB nodes as dedicated and/or IAB-specific signaling.
Proposal 3	Information provisioning about T should allow for granularity of T not higher than for the timing advance update.
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