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Introduction
According to IAB WID [1], RAN1 is tasked with following work: 
· Specification of mechanism to support the “case-1” OTA timing alignment.
The IAB SI phase made following agreement relating to this task:
-	Case #1: DL transmission timing alignment across IAB-nodes and IAB-donors:
-	If DL TX and UL RX are not well aligned at the parent node, additional information about the alignment is needed for the child node to properly set its DL TX timing for OTA based timing & synchronization.
This paper discusses some details of the case-1 timing based on OTA measurement. 
Mechanism to support case 1 timing
The purpose of the case-1 timing is to make all IAB nodes (at least under the same IAB donor) have their DL Tx timing aligned. While the alignment can be achieved by relying on the GPS synchronization, OTA-based timing technique is agreed to be feasible as well by aligning the DL-Tx timing of an IAB node with the DL-Tx timing of its parent node, which requires the IAB node to obtain the one-way propagation delay between itself and the parent node. 
It is easy to derive that the one-way propagation delay equals to (TA+offset)/2, where the TA is the timing advance interval measured locally at the IAB node from its UL-Tx instance to its DL-Rx instance, and the offset is the time interval measured locally at the parent node from parent’s DL-Tx instance to parent’s UL-Rx instance. It should be noted that, when TA changes based on the TA commands sent from parent node to IAB node, the offset measured by the parent could also change, i.e., the offset is the function of time-varying TA. So to be precise, the estimated one-way propagation delay may change over time, and the real-time value at time t can be represented as .   
It is common in practice that the IAB node can only obtain the discrete time values for , and both IAB node and its parent node are not coordinated to perform the measurement of TA and offset at the same time. Due to the TA adjustment, the TA applied to above formulation may not be the same TA that drives the measured/indicted offset. In order to avoid the error due to misaligned measurements, for the indicated  that is measured at , some mechanism should ensure the IAB node should apply its locally measured TA at time , under the condition that . A simple mechanism to guarantee such condition is that:
· On the parent node side: The parent node should measure and indicate the offset after it ensures the IAB node successfully receives the last TA command (e.g., by a positive CRC check) as well as applies that TA command (when to apply the TA command is specified and therefore can be known to parent); the parent should issue the next TA command after it ensures the IAB node successfully receives the indication of measured offset (e.g., by a positive CRC check).
· On the IAB node side: IAB node should measure the TA right after it applies the received TA command. Once it receives an indication of offset from the parent, it should apply the aforementioned one-way delay calculation with the indicated offset and the measured TA that corresponds to the last TA command before receiving the offset indication.   
Observation: For the time-varying TA, not every TA can be used by IAB node to calculate the one-way propagation delay. Only the “effective TA” that has the same value as the instantaneous TA driving the parent-measured offset can be used.  
Proposal 1: For the time-varying TA, RAN1 should study the mechanism for the IAB node to obtain the “effective TA”. 
The mechanism may contain the implicit indication (e.g., the offset indication itself in above simple mechanism) or explicit indication from the parent node regarding to when for IAB node to identify effective TA. 
One general assumption for the above OTA-based maintenance of case 1 timing is to have one single DL Tx timing in IAB node to align with one DL Tx timing of the parent node. However, there could be a situation in which the IAB node connects to more than one parent node either simultaneously (e.g., for route redundancy) or consecutively (e.g. for route selection). The IAB WID lists the following tasks for IAB topology adaptation: 
· Specification of IAB-node migration underneath the same IAB-donor (with or without a change of IAB-donor DU), and between different IAB-donors.Migration of IAB-node could be network-controlled or could be due to BH RLF.
Support for route redundancy and route selection based on multi-connectivity (e.g. TR 38.874 clause 9.7), leveraging existing NR solutions as well as NR-NR DC, without additional RAN1 work. (see NOTE1).
Although the WID claims to introduce no additional RAN1 work on topology adaptation, it remains a question whether RAN1 should consider this scenario, especially the case where the different IAB donors have different DL-Tx timing, when designing the new mechanism for case-1 timing. 
Proposal 2: RAN1 decides whether the new case-1 timing mechanism should be impacted by the scenario where one IAB node observes more than one parent node either simultaneously or consecutively. 
Conclusions
Based on the discussion, we have the following proposals:
Observation: For the time-varying TA, not every TA can be used by IAB node to calculate the one-way propagation delay. Only the “effective TA” that has the same value as the instantaneous TA driving the parent-measured offset can be used.  
Proposal 1: For the time-varying TA, RAN1 should study the mechanism for the IAB node to obtain the “effective TA”. 
Proposal 2: RAN1 decides whether the new case-1 timing mechanism should be impacted by the scenario where one IAB node observes more than one parent node either simultaneously or consecutively. 
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