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1	Introduction
Part of the Integrated Access and Backhaul work item is defining the RF requirements needed to guarantee coexistence with IAB-Nodes and legacy networks. In this contribution we provide initial simulation results.
2	Discussion
In RAN4#91 initial simulation assumptions were agreed in [1] and [2], and these assumptions have been used in the simulations. Not all required detailed parameters, such as the activity factor of IAB-Nodes have been set in the simulation assumptions, and for those parts the simulation model has been described more in detail in this contribution. The main simulation parameters have been summarized in Table 1.
	Parameters

	Duplex mode
	TDD (50% UL, 50% DL)

	Carrier Frequency
	30 GHz

	Beamforming
	Yes

	Simulation bandwidth
	200 MHz

	Number of UEs in the network
	5 UEs/sector

	gNB Tx power 
	33 dBm for macro and micro 

	maximum IAB node Tx power
	33 dBm

	 maximum gNB EIRP
	 57 dBm

	 maximum IAB node EIRP
	 57 dBm

	 gNB antenna height 
	 25m (macro cells); 10m (micro cells)

	IAB node antenna height 
	25m (macro cells); 10m (micro cells) 

	 gNB receiver noise figure
	 10 dB

	IAB node receiver noise figure
	10 dB

	UE Tx power (dBm)
	 22.4 dBm EIRP (13.4 dBm conducted)

	UE noise figure (dB) 
	 10

	Subcarrier spacing
	 120 kHz

	Maximum number of IAB hops to egress node
	 3

	Traffic Model
	 Full  buffer

	Transmit Method
	 Rank adaptive SU-MIMO with maximum rank of 2

	CSI Feedback
	 CRI/PMI/RI/CQI, 10ms period, 5ms delay

	Maximum modulation order
	 256QAM



The initial simulations were performed using current BS type 2-O ACLR and ACS requirements, and to continue the work the intention is to study different ACS and ACLR values to find the minimum required ACLR and ACS which still enables minimal performance degradation to legacy networks. Only wideband resource blocks allocations were used, i.e. no frequency domain scheduler was used in the simulations.
In Figure 1 results for layout 1 are shown. The baseline results show UE UL and DL throughputs in victim network when no IAB-Node exists in the layout. When IAB-Nodes are added, the results remain practically unchanged. Due to the used power control, IAB-Node Tx powers ended up being from 25 dBm to -17 dBm (TRP).
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Figure 1: Co-existence simulation results for layout 1.
In Figure 2 results for layout 2 are shown. In scenario 1 IAB-Node transmissions towards the egress node take place during UL-timeslots and in scenario 2 during DL timeslots. The difference in performance with and without IAB-Node aggressor and with IAB-Nodes are minimal. There is virtually no difference between scenario 1 and scenario 2 when it comes to victim network throughput. However, as DL timeslots are shared between backhaul and access transmission in the IAB-Node, the network capacity is worse in scenario 2. While IAB-parents need to share their DL timeslots between the child backhaul and access link transmission in scenario 1, in scenario 2 DL timeslots are additionally consumed for backhaul link reception. Due to the used power control, IAB-Node Tx powers ended up being from 33 dBm to 5 dBm (TRP).
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Figure 2: Co-existence simulation results for layout 2.
In both layouts the SNR-driven power control scheme results in significant power backoffs. As the transmissions towards access users and backhaul parent may share the same RF hardware, applying such backoffs would bring a need to very quickly reconfigure the transmitter chain to apply up to 50 dB backoff. This may introduce additional delay in transitioning from backhaul transmission to access transmission, which degrade system performance. Therefore, it is proposed that RAN4 works further on possible restrictions on the power control.
Proposal 1: RAN4 to work further on power control scheme and possible restrictions on the power control dynamic range.
3	Conclusion
In this contribution initial coexistence simulation results were provided. It can be seen that there are no coexistence issues when current BS ACLR and ACS are applied. Further work is needed to see if these values can be relaxed. Additionally, the following proposal was made.
Proposal 1: RAN4 to work further on power control scheme and possible restrictions on the power control dynamic range.
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