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Introduction 
In RAN#82, a WID on Integrated Access and Backhaul for NR (IAB) was approved in [1]. Among the objectives of the work item, RAN4 is tasked to define RF and RRM requirements for both backhaul (BH) and access links of an IAB-node including requirements for co-existence (e.g. ACLR, ACS).
In RAN4 #92bis and RAN4 #93 there was intensive discussion about IAB-MT ACLR and ACS requirements for FR1 and FR2, and a tentative agreement for FR2 ACS of [23.5] dB was reached. Conversely, IAB-MT ACLR is still under discussion considering a trade-off with minimum output power and transmitter dynamic range.
[bookmark: _Hlk32328680]In this contribution we discuss definition of IAB-MT classes targeting different deployment scenarios and propose definition of different dynamic range values for each class.
[bookmark: _Ref23324367]Discussion
In RAN4 #93 there was extensive discussion regarding definition of IAB-MT minimum output power and dynamic range. Indeed, the Tx dynamic range of an IAB node strongly depends on the underlying assumptions on network deployment and it may be more or less large depending on the operating conditions.
For definition of IAB dynamic range we can distinguish two main deployment cases:
· Planned IAB node deployment: Nodes are installed and deployed to have optimized channel conditions towards another specific node of the IAB network. In this case, communications among IAB nodes is mostly LOS and does not require the IAB nodes to have a large dynamic range. Closed loop UL power control should be able to track only shadow fading variations of the pathloss characterizing the link.
· Unplanned IAB node deployment (plug-and-play applications): Nodes are installed and deployed in a non-planned manner and this may result in non-optimized channel conditions towards another specific node of the IAB network. In this case, communications among IAB nodes is not necessarily LOS and requires the IAB nodes to have larger capabilities in terms of transmitter dynamic range.
Planned IAB nodes dynamic range
In the case IAB nodes are deployed with the aim to connect exclusively to a specific donor/parent node with certain optimized channel conditions, such characteristics are not expected to change drastically over time. For this reason, closed loop UL power control should only be able to track shadow fading variations of the pathloss characterizing the specific link.
If we consider the LOS pathloss model in [2] for UMa or UMi type of environment, the shadow fading standard deviation is 4dB. Considering that this shadow fading is log-normally distributed around the mean pathloss value for a given distance, most of the pathloss realizations will fall in the range , implying a necessary dynamic range of 24dB.
However, to emulate optimally deployed fixed links RAN1 agreed to introduce a pathloss model with “bonus” [3], in which the best out of three shadow fading realizations is picked to describe the pathloss between two IAB nodes. The result of this procedure is shown in Figure 1. As expected variance shrinks compared to the original pathloss model in [2], and this makes much sense when noticing that the original model was developed to describe communications links between BS and mobile UEs.
Based on the analysis shown in Figure 1, our proposal is to define an IAB-MT class targeting optimal and planned deployment and characterized by a dynamic range of 20dB. The actual power level this IAB-MT shall have depends on the target scenario in terms of distance and ISD, and this can be left up to implementation.
[bookmark: _Ref32502268][bookmark: _Ref32502308]Proposal 1: differentiate IAB-MT classes only based on dynamic range. Maximum or minimum power limits will not be introduced for IAB-MT
[bookmark: _Ref32328766]Proposal 2: define IAB-MT class 1 targeting planned deployment scenarios and characterized by a transmitter dynamic range of 20dB
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[bookmark: _Ref32314957]Figure 1. Comparison of shadow fading distributions normalized by the median value

Unplanned IAB nodes dynamic range
In the case IAB nodes are deployed without the possibility of optimization towards other network nodes, those nodes necessitate greater capabilities to adapt to the surrounding environment and perform as expected. Especially for plug-and-play applications (city events for example), the same IAB nodes may be re-used in different scenarios (NLOS/LOS) and as such necessitate larger flexibility.
Figure 2 shows what happens in an unplanned scenario in terms of child node transmit power, when each node is not oriented and optimized to communicate with one other specific network node. Topology formation and node association is based on RSRP. Notice that these results do not consider scheduling decisions based on load balancing considerations, which may increase the probability of child nodes transmitting at higher power. It is possible indeed that the network schedules an IAB node to switch to a different parent node to offload some of the UL traffic, even if the new link is not the one with best channel conditions (largest RSRP). In such a case, the child node would be forced to increase its UL transmission power to maintain the same received UL SNR and thus link throughput.
Based on this analysis, our proposal is to define an IAB-MT class 2 targeting more flexible and unplanned deployments and characterized by a transmitter dynamic range of 30dB. The actual power level this IAB-MT shall have depends on the target scenario in terms of distance and ISD, and this can be left up to implementation as already proposed in Proposal 1.
[bookmark: _Ref32328768]Proposal 3: define IAB-MT class 2 targeting unplanned deployment scenarios and characterized by a transmitter dynamic range of 30dB
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[bookmark: _Ref32327423]Figure 2. Normalized distribution of child node transmit power with single shadow realization in unplanned deployment scenario
Conclusions
In this contribution we discussed definition of IAB-MT classes targeting different deployment scenarios and proposed definition of a different dynamic range value for each class. We analyzed the power distributions of IAB child nodes and made the following proposals:
Proposal 1: differentiate IAB-MT classes only based on dynamic range. Maximum or minimum power limits will not be introduced for IAB-MT
Proposal 2: define IAB-MT class 1 targeting planned deployment scenarios and characterized by a transmitter dynamic range of 20dB
[bookmark: _GoBack]Proposal 3: define IAB-MT class 2 targeting unplanned deployment scenarios and characterized by a transmitter dynamic range of 30dB
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