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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#90bis Integrated Access and Backhauling (IAB) WI started. There was a preliminary but intensive discussion among interested companies, that resulted in the agreement of the work-plan for RAN4#91 [5]. In RAN4#91, the discussion focused on simulation assumptions and the WF in [4] was agreed. In RAN4#92, several adjacent channel co-existence simulation results were presented by different companies focusing on both heterogeneous and homogeneous scenarios in FR2 and FR1. As a way forward, it was agreed to investigate additional values of donor-to-child distance and IAB MT minimum power in the heterogeneous scenario [6]. 
In this paper we present simulation results for a heterogeneous scenario in FR2 based on the reviewed assumptions agreed in [6]. The analysis will be focused both in DL and UL duplex direction to derive IAB MT adjacent channel specifications.
Discussion
In RAN4#91 it was agreed to analyse two deployment layouts for the IAB network: heterogeneous and homogeneous layout. However, since initial simulation results showed that the heterogeneous scenario is the most sensitive from an adjacent channel interference perspective, the focus of this paper will be on the heterogeneous deployment case. Derived adjacent channel specifications (ACLR/ACS) should then suffice to cover a homogeneous deployment scenario. Moreover, in this contribution we focus our analysis on the heterogeneous deployment case in which DL time slots are assigned to IAB DU transmission and MT reception whereas UL time slots are used for MT transmission or DU reception (so called Scenario 1 in [4]).
Figure 1 shows a pictorial representation of the heterogeneous layout where micro IAB child nodes are randomly dropped inside a circle at 40m distance in each cell. The yellow squares represent the parent/donor macro nodes co-located with the macro NR base stations.
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[bookmark: _Ref15984812]Figure 1. Pictorial representation of the heterogeneous layout for 40m donor-to-child distance



In this contribution we go one step further compared to what was already presented in [7], and search for the needed value of MT ACLR and ACS through parameter sweeping. In particular, we swept through donor-to-child distance, ACLR/ACS values, IAB MT minimum transmitted power and finally evaluated the 5%-tile throughput loss of the adjacent channel system.
For the analysis, we adopted the following simulation assumptions:
· UL PC settings:
· PC_max: 33dBm
· UL SNR target: 22dB
· MT minimum output power: -20dBm/-10dBm/0dBm
· DL power settings:
· Transmitted power: 33dBm (no power control)
· DL max SNR: 30dB
· IAB child node antenna orientation: towards donor node
· Pathloss model: 
· Minimum pathloss between IAB node and associated serving IAB donor node.
· UMa model for cross-pathloss (IAB – NR) except for co-located NR base station
· Frequency range: FR2 (30GHz carrier frequency)
· Channel bandwidth: 200MHz
· NR BS adjacent channel specifications:
· ACS: 24dB (Rel-15 spec.)
· ACLR: 28dB (Rel-15 spec.)
· NR UE adjacent channel specification:
· ACS: 23dB (UE Rel-15 spec.)
· ACLR: 17dB (UE Rel-15 spec.)
In the remainder of this contribution, we present system level simulation results showing the impact of adjacent channel interference on single network performance for the UL and DL duplex directions in Section 3 and Section 4, respectively.
[bookmark: _Ref16497141]UL simulation results (IAB  NR)
In this section we present simulation results showing the impact of IAB MT UL interference to NR UL performance. For this analysis, in alignment with [6],we considered three values of MT minimum output power: -20dBm, -10dBm and 0dBm.
Figure 2 shows the 5%-tile NR UL throughput degradation for different values of IAB MT ACLR and donor-to-child distance, for the case of -20dBm minimum output power at IAB MT. We observe that, in this scenario, we require an IAB MT ACLR of 20dB to limit to 5% the NR UL throughput loss for cell-edge UEs.
Observation 1: 20dB IAB MT ACLR is required for the case of -20dBm minimum output power at IAB MT 
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[bookmark: _Ref15994567]Figure 2. NR UL throughput degradation for different values of MT ACLR and donor-to-child distance 
for -20dBm MT minimum output power
 
Figure 3 shows the 5%-tile NR UL throughput degradation for different values of IAB MT ACLR and donor-to-child distance, for the case of -10dBm minimum output power at IAB MT. We observe that, in this scenario, we require a tighter IAB MT ACLR compared to Figure 2, up to 25dB. The reason for which the required ACLR is tighter in this case is that the number of nodes hitting the minimum power floor is higher compared to the previous scenario. All such nodes will create a larger interference compared to a power-controlled node. For this MT minimum power, the ACLR requirement will be driven by the minimum distance at which operators plan to deploy child nodes from donor nodes.
Observation 2: 25dB IAB MT ACLR is required for the case of -10dBm minimum output power at IAB MT considering a minimum distance between donor and child IAB nodes of 50m
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[bookmark: _Ref20818064]Figure 3. NR UL throughput degradation for different values of MT ACLR and donor-to-child distance 
for -10dBm MT minimum output power

[bookmark: _GoBack]Figure 4 shows the 5%-tile NR UL throughput degradation for different values of IAB MT ACLR and donor-to-child distance, for the case of 0dBm minimum output power at IAB MT. In this scenario, it is not possible to contain to 5% the UL throughput loss of cell-edge UEs for whichever donor-to-child distance and IAB MT ACLR, since performance are driven by the limited receiver rejection in adjacent channel (24dB NR BS ACS). For this reason, if we consider a maximum output power of 33dBm and an IAB MT/DU shared architecture, the IAB transmitter should be able to handle a power dynamic range larger than 33dB to avoid large performance impact to an adjacent channel network.
Observation 3: IAB transmitter should be able to handle a power dynamic range larger than 33dB in case of IAB MT and DU shared architecture
Based on the observations made so far, in order to limit the impact to a co-located adjacent channel NR network, we propose to define an IAB MT minimum output power requirement of -10dBm TRP together with an IAB MT ACLR requirement of 25dB in FR2. 
Proposal 1: define -10dBm TRP as the IAB MT minimum output power requirement in FR2
Proposal 2: define 25dB IAB MT ACLR requirement in FR2
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[bookmark: _Ref20819539]Figure 4. NR UL throughput degradation for different values of MT ACLR and donor-to-child distance 
for 0dBm MT minimum output power

[bookmark: _Ref4775362][bookmark: _Ref16497150]DL simulation results (NR  IAB)
[bookmark: _Ref521514866]In this section we analyse the impact of NR network to an IAB heterogeneous network operating in DL. The scenario is the same as depicted in Figure 1 but, for this analysis, we consider the NR network operating in DL duplex direction as the aggressor network to IAB MT DL reception. We also assumed an IAB DL max SNR of 30dB (the point at which throughput curve saturates) to emulate support of higher order modulation and coding schemes. 
We swept through different values of IAB MT ACS, and the results are shown in Figure 5 in terms of 5%-tile IAB DL throughput loss for different donor-to-child distances. Figure 5 shows also the case where the IAB child node is randomly dropped at a distance between 40m and 100m (black dashed curve) from the respective donor node. This analysis was carried out to emulate a more realistic deployment, with different donor-to-child distances in each macro cell and create a more reliable estimate of co-channel and adjacent channel interference. Based on this analysis, the required IAB MT ACS is 28dB.
Observation 4: 28dB IAB MT ACS is required to guarantee negligible DL performance impact from a co-located adjacent channel NR network
Proposal 3: define 28dB IAB MT ACS requirement in FR2
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[bookmark: _Ref16073431]Figure 5. IAB DL throughput degradation for different values of MT ACS and donor-to-child distance
Conclusions
In this contribution we presented an analysis complementary to [7] on the impact to network performance when an NR network and an IAB network operate in adjacent frequency channels, based on the simulation assumptions agreed in [4] for FR2.
We analyzed the degradation of NR UL and IAB DL network performance when subject to adjacent channel interference and made the following observations and proposals:
Observation 1: 20dB IAB MT ACLR is required for the case of -20dBm minimum output power at IAB MT 
Observation 2: 25dB IAB MT ACLR is required for the case of -10dBm minimum output power at IAB MT considering a minimum distance between donor and child IAB nodes of 50m
Observation 3: IAB transmitter should be able to handle a power dynamic range larger than 33dB in case of IAB MT and DU shared architecture
Observation 4: 28dB IAB MT ACS is required to guarantee negligible DL performance impact from a co-located adjacent channel NR network
Proposal 1: define -10dBm TRP as the IAB MT minimum output power requirement in FR2
Proposal 2: define 25dB IAB MT ACLR requirement in FR2
Proposal 3: define 28dB IAB MT ACS requirement in FR2
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5%-tile IAB DL throughput degradation
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