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At RAN1#94-bis, the following was captured:
· For Timing and Synchronization
· For case #1 & case #7, 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
· Case #7 to be supported if and only if compatible with release 15 Ues
· Further check w.r.t. compatibility
· Support of case #6 is FFS
· No other cases are supported

At RAN1#94, it was also agreed that at least Case #1 is supported for both access and backhaul link transmission timing.
At RAN1#93, Case #1 was defined as DL transmission timing alignment across IAB nodes and donor nodes.
Discussion
Common in case #1, #6 and #7 is that the DL transmission timing across IAB nodes and donor nodes is aligned.
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Figure 1: Case #1 timing alignment for a donor, a child and a child-child node

As already mentioned in the RAN1#94 chairman’s notes for OTA synchronization in case #1, the DL transmission timing of a child node can be aligned to its parent DL transmission timing by the child adjusting its DL reception timing by halve the timing advance as communicated from its parent. This assumes that, as generally is, the effective timing advance is identical, at least close to twice the propagation delay between the nodes, e.g. TA  2*TP0 for the timing advance for node N1 in Fig. 1. In a certain symbolic notation, one could write
TDL, Tx, N1  TDL, Rx, N1 – TADN1 / 2							(1)
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Figure 2: Case #1 timing alignment for two parent nodes having a common child node

The multi-parent case is of relevance for topology adaptation, which is a requirement for IAB and is inherent in DAG (Directed Acyclic Graph) [1]. Figure 2 shows a possible timing configuration for a scenario of a child node having two parents. Even though the timing of reception in DL and UL transmission timing imposed by each parent is different (which could be a problem if the differences are too big, but is not discussed further here), the relation (1) should still apply for each individual link N1N3 and N2N3. As a consequence, node N3 has two sources or sets of information available that can it use to set its DL transmission timing so that it is alignment to all its parents. The circumstances that timing case #6 and #7 might need a modified version of (1) to set N3’s DL transmission timing would not change the fact N3 having different information available to set its timing.
Observation 1: 	If an IAB-node has more than one parent IAB-node, it has several sets of information available that can it use to set its single DL transmission timing so that it is in alignment to all its parents’ DL transmission timing.
The question is then which strategy to use by the child node to determine the most beneficial DL transmission timing from a network perspective.
The measurement of the DL reception timing can be impaired by some detection error. The implementation and adjustment of the timing advance has certain accuracy [2, Table 7.3.2.2-1]. The timing advance has a finite granularity. All these sources of imperfection have impact on the accuracy of determining the child node’s DL transmission timing reference according to (1). Without going into details, it is easy to understand that different links between the child node and its parents can contribute to different extend in determining a timing reference. In addition, determining the child node’s DL transmission timing according to the information from and about only one certain parent/link combination, seems only beneficial for this parent, not necessarily for all parents or the network. It is reasonable to assume that the best DL transmission timing to be used by the child node should be ideally derived based on all available information. Which functional dependency between the different sets of link information, at least the DL reception timings and TAs, and the best DL transmission timing should be defined in the WI phase.
Proposal 1: 	The DL transmission timing of an IAB node having multiple parents should be based on the DL reception timing and timing-advanced settings of all the involved parent links
Proposals

Proposal 1: 	The DL transmission timing of an IAB node having multiple parents should be based on the DL reception timing and timing-advanced settings of all the involved parent links.
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