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Introduction 
In RAN4 #94-e a WF on IAB-MT Tx power dynamic range was approved [11]. The agreement introduces two options for definition of Tx dynamic range and this paper discusses our views on the requirement.
[bookmark: _Ref23324367]Discussion
The agreement in WF on IAB-MT Tx power dynamic range [11] reads:
	WF (for agreement)
	Based on the dynamic range discussion select from the following options:
· Option 2: Introduce different dynamic range requirement depending on the MT class
· Option 3: introduce fixed value of dynamic range 



Option 2 aims at defining a specific dynamic range per IAB-MT class, based on envisioned deployment scenario. Option 3 instead would define a single dynamic range value regardless of IAB-MT class. In our view, introducing a fixed value of dynamic range regardless of MT class (option 3) would be limiting and likely lead to an over/under-dimensioned dynamic range for one of the two classes. As already suggested in RAN4 #94-e, our proposal is to focus further discussion on Option 2 and analyse necessary dynamic range values for different IAB-MT classes based on expected channel conditions between IAB-MT and parent IAB-DU.
[bookmark: _Ref36634575]Proposal 1: agree to introduce different Tx power dynamic range requirement depending on IAB-MT class
IAB-MT Tx dynamic range
In our previous contribution [12], we analysed different deployment scenarios and derived the respective values of IAB-MT dynamic range necessary for ensuring good network performance. We distinguished between a planned and unplanned deployment scenario and proposed to define 20dB and 30dB of Tx dynamic range for the former and the latter, respectively.
After last RAN4 #94-e meeting however, discussion seems to have steered towards definition of a class dependent IAB-MT Tx dynamic range. If we avoid considering the nature of the IAB deployment (planned/unplanned), we will still need to account for different propagation conditions between a wide area and medium range IAB-MT towards their parent nodes. For this reason, in the following we elaborate on the expected channel conditions for each IAB-MT class and propose specific values of Tx power dynamic range for each IAB-MT class.
It is worth clarifying that the IAB-MT Tx power dynamic range we are addressing in this Section shall be met with no bandwidth allocation changes when switching from maximum to minimum power. This requirement will be different than the currently defined OTA total power dynamic range for which the decrease in transmitter power results naturally from decreasing the number of transmitted RBs. In other words, the IAB-MT shall be able to decrease/increase the power spectral density across the whole channel bandwidth by an amount equal to the defined requirement in addition to the currently defined OTA total power dynamic range requirement for Rel-15 gNB.
[bookmark: _Ref37069500]Observation 1: the IAB-MT shall be able to decrease/increase the total power across the whole channel bandwidth by an amount equal to the Tx power dynamic range requirement even when channel allocation does not change

Wide area IAB-MT
Propagation conditions between a wide area IAB-MT and associated parent node(s) are not expected to change rapidly over time given their deployment characteristics (placed on high towers with LOS from parent node). However, environmental changes like precipitations or trees’ foliage may impact communication conditions even in the case of fixed IAB backhaul links. An analysis of rain attenuation at mmWave frequencies was carried out in [14], and it shows that attenuation can be as high as 10dB at a rain rate of 40 mm/hr. Additionally, if we consider impairments due to other environmental factors (e.g. trees’ foliage), we believe it is necessary for the IAB-MT to support a Tx power control dynamic range of at least 10dB for this MT class in order to guarantee backhaul link reliability throughout the whole time of operation. 
[bookmark: _Ref36634582]Proposal 2: define 10dB Tx power dynamic range for the wide area IAB-MT in addition to the currently specified OTA total power dynamic range for Rel-15 base stations
Medium range IAB-MT
In our previous contribution (Section 3.1 of [12]), we analyzed the shadow fading variations in the case IAB-MTs are deployed with the aim to connect exclusively to a specific donor/parent node with optimized channel conditions (heterogeneous scenario). Figure 1 shows the change in shadow variance when the pathloss model with “bonus” [3] agreed in RAN1 is considered. As expected variance shrinks compared to the original LOS 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.
Furthermore, considering IAB capabilities, medium range IAB-MTs may also connect to other medium range IAB nodes in a homogeneous fashion. This may require IAB nodes to have enough flexibility in Tx dynamic range to follow instantaneous fading realizations and also eventually support load balancing scheduling decisions. It is possible indeed that the network schedules an IAB-MT 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 considerations of these observations, our proposal is to define a Tx power dynamic range of 20dB for the medium range IAB-MT class so that the medium range node will have enough flexibility to support the envisioned IAB capabilities.
[bookmark: _Ref36634588][bookmark: _Ref37176754]Proposal 3: define 20dB Tx power dynamic range for the medium range IAB-MT in addition to the currently specified OTA total power dynamic range for Rel-15 base stations
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[bookmark: _Ref36633163]Figure 1. Comparison of shadow fading distributions normalized by the median value
Conclusions
In this contribution we discussed definition of IAB-MT Tx power dynamic range for both IAB-MT classes and made the following proposals:
Proposal 1: agree to introduce different Tx power dynamic range requirement depending on IAB-MT class
Observation 1: the IAB-MT shall be able to decrease/increase the total power across the whole channel bandwidth by an amount equal to the Tx power dynamic range requirement even when channel allocation does not change
Proposal 2: define 10dB Tx power dynamic range for the wide area IAB-MT in addition to the currently specified OTA total power dynamic range for Rel-15 base stations
Proposal 3: define 20dB Tx power dynamic range for the medium range IAB-MT in addition to the currently specified OTA total power dynamic range for Rel-15 base stations
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