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Introduction
Based on the normal NR standard and the Rel-16 IAB WI, the Rel-17 WI for enhanced IAB concerns improvements for simultaneous operation but also link and interference improvements to IAB [1]. NR is typically developed having mobile UEs in mind. As such, the benefits of refined beam calibration procedures, together with their resource overhead increase, are doubtful in the sense that the channel is not expected to maintain its present state for very long. However, at least for the earlier releases (Rel-16 and Rel-17) of IAB, the backhaul links are assumed to be semi-stationary or only slowly varying and would therefore benefit from a refined beam calibration. This contribution discusses the benefits of introducing a signaling framework enabling such a refined beam calibration within the IAB framework.
[bookmark: _Ref178064866]Discussion
Present assumptions on IAB-nodes are that they are stationary deployed, and therefore experience only slowly varying or semi-static channels. This scenario is not the typical targeted scenario for NR where at least some level of mobility is assumed, thereby reducing the incentives for refined beam calibration procedures. Nevertheless, despite the semi-stationary nature of the channel, some beam calibration will still be necessary in order to maintain a sufficient channel quality. In its most fundamental design, such beam calibration selects the best beams among the SSB beams and use that until another calibration is performed.
[bookmark: _Ref190406817][bookmark: _Toc226862296][bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc54383730]Fundamental beam calibration is necessary due to the slowly varying channel between parent and child IAB-nodes.
There are good reasons why IAB-nodes should not suffice with the most fundamental calibration. IAB-nodes will produce substantially higher traffic volume than UEs, and the network gain with an optimized effective channel (i.e. the cascade of Tx beamformer, propagation channel, and Rx beamformer) is correspondingly higher. Furthermore, any deviation from the optimum beam pair will translate into increased network interference that will reduce network capacity. Combining those benefits with a planned deployment and semi-stationary nature of IAB-nodes makes them an ideal candidate for a refined beam calibration scheme.
[bookmark: _Toc54383731]The inherent properties of semi-stationary IAB links allows for refined beamforming calibration between parent and child IAB-nodes, resulting in increased throughput and reduced network interference.
One class of methods for refined calibration concerns, so-called, Power Iteration methods where beams in both ends of the link are iteratively calibrated based on channel reciprocity. By ping-ponging reference signals between parent and child nodes, and assuming propagation channel reciprocity, a further calibrated receiver beam is used to create a further calibrated transmitter beam that the opposing node in turn can use for further calibrate its receiver beam, and so on… Very little would be required in terms of specification for such calibration to be functional. An agreement of reference signals to use (including signal resources) and a convergence criterion when no further calibration is meaningful.
Figure 1 presents some simple performance comparisons for the standard Power Iteration method, as well as another variant, which is based on an adaptation optimized for analog beamforming of the Power Iteration. For comparison purposes, it also shows the expected value of the largest singular value of the narrowband propagation MIMO channel matrix, and the expected channel gain obtained from DFT beam sweeping. The latter requires substantially higher dedicated resource utilization. For the iterative procedures, no assumptions were made about initialization of the calibration. However, as the results show, near optimal beams can be achieved after only one or two iterations.
[image: ]
[bookmark: _Ref54101263]Figure 1: Performance of an iterative beam calibration method for IAB under ideal channel conditions. The variant of the Power Iteration method described above is denoted as “Proposed method”.
The conclusions from an initial study is that low complexity, iterative beam calibration can efficiently produce near optimal beam pairs, which in turn result in more stable/higher throughput links which are suitable for IAB networks. Standardization of such a method would allow multi-vendor IAB networks to also benefit from such methods.
[bookmark: _Toc54383732]Having a standardized method for refined beamforming calibration may be beneficial in multi-vendor IAB networks.
[bookmark: _Toc347822666][bookmark: _Toc347823812][bookmark: _Toc347823993][bookmark: _Toc347824244][bookmark: _Toc54383733]Further study a method for refined beam calibration in Rel-17 IAB.

Conclusion
In the previous sections we made the following observations: 
Observation 1	Fundamental beam calibration is necessary due to the slowly varying channel between parent and child IAB-nodes.
Observation 2	The inherent properties of semi-stationary IAB links allows for refined beamforming calibration between parent and child IAB-nodes, resulting in increased throughput and reduced network interference.
Observation 3	Having a standardized method for refined beamforming calibration may be beneficial in multi-vendor IAB networks.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Further study a method for refined beam calibration in Rel-17 IAB.
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