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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. A coexistence study has been started to define the requirements. In this contribution we provide further coexistence simulation results as agreed in RAN4#92-bis.
2	Discussion
In RAN4#91 initial simulation assumptions were agreed in [1] and [2], and these assumptions were further revised in RAN4#92 in [3]. The main updates were to increase the minimum link distance in scenario 1 from 20m to 40m and to evaluate the co-existence over different IAB-MT ACLR values together with different power control dynamic ranges. Results based on these assumptions were reported in [4]. The main simulation parameters that were used have been summarized in Table 1.
Table 1: Main simulation parameters used in the study.
	Parameters

	Duplex mode
	TDD (100% UL)

	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



In the simulations IAB-MT ACLR was swept from 16 dB to 28 dB, and correspondingly power control dynamic range was swept from 13 dB to 22 dB. In all cases ACS was equal to current BS type 2-O requirement i.e. 23.5 dB. The intention is to find the minimum required values which still cause only 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 all cases the performance degradation is compared against a reference scenario, in which no IAB aggressor exists. Therefore, the observed throughput impact is coming from introducing the IAB-Nodes into the network. The results have been gathered in Table 2, and further visualized in Figures 1 and 2. It should be noted the case of 16 dB ACLR and 13 dB power control dynamic range exists twice in the table to show the impact of the parameter sweep more clearly.
Table 2: Co-existence simulation results for layout 1.
	ACLR [dB]
	FPC [dB]
	Avg. SE [bps/Hz]
	Edge SE [bps/Hz]
	Avg. SE [% Loss]
	Edge SE [% Loss]

	Baseline
	3.26
	0.78
	0.00
	0.00

	16
	13
	3.13
	0.73
	3.99
	6.41

	19
	13
	3.18
	0.75
	2.45
	3.85

	22
	13
	3.21
	0.75
	1.53
	3.85

	25
	13
	3.23
	0.76
	0.92
	2.56

	28
	13
	3.23
	0.76
	0.92
	2.56

	16
	13
	3.13
	0.73
	3.99
	6.41

	16
	16
	3.19
	0.74
	2.15
	5.13

	16
	19
	3.22
	0.77
	1.23
	1.28

	16
	22
	3.24
	0.78
	0.61
	0.00
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Figure 1: Spectral efficiency compared to baseline case with varying IAB-MT power control range 
while ACLR = 16 dB.
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Figure 2: Spectral efficiency compared to baseline case with varying IAB-MT ACLR 
while power control dynamic range is kept at 13 dB.

It can be seen that with the worst performance parameters the degradation is slightly over 6% for the 5-percentile user and roughly 4% for average performance. When power control range is increased to 22 dB but ACLR is kept at 16 dBc, the degradation becomes less than 1%. Similarly, in case where power control range is kept at 13 dB but ACLR is increased from 16 dB to 28 dB the degradation becomes approximately 1% for average throughput and 2.5% for 5-percentile user.
The impact of IAB-MT ACLR and restricted power control dynamic range was studied also for layout 2. The first results indicate that IAB-MT ACLR of 16 dB and power control dynamic range of 13 dB results in approximately 1% average throughput loss and 3% throughput loss for cell edge user. Full set of simulations for layout 2 was not completed at the time of writing, but the trend seems to show that layout 1 is more sensitive and will in the end set the requirements. 
For completeness of the results, the path loss between IAB-MT and parent DU have been reported in Figure 3. The path loss is reported without beamforming gain taken into account in either end of the link.
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Figure 3: Path loss between IAB-MT and parent DU without beamforming gains.
One important factor to take into account when interpreting the results is that they have been generated in dynamic simulations, i.e. the impact of scheduling is visible. This means that the IAB-Node will stop transmitting in UL, while it is receiving UL. This means that there are time instants when the IAB-MT Tx signal which interferers the adjacent channel UL traffic will not be present at all. This is natural behaviour for IAB-Node, as due to half-duplex restriction it cannot transmit and receive at the same time, and it will have nothing to transmit if it does not gather traffic from UEs and/or child IAB-Nodes to be sent forward. If this behaviour is not modelled and the IAB-MT transmission is assumed to be continuous the interference and correspondingly victim network throughput degradation is overestimated.
Observation 1: IAB-MT will not transmit while the IAB-DU is receiving UL. If this behaviour is not modelled than the victim network throughput degradation will be overestimated.
The CDF of IAB-MT active transmission time per IAB-Node relative to all available UL time slots is reported in Figure 4.
[image: ]
Figure 4: CDF of IAB-MT active transmission time per IAB-Node relative to all available UL time slots
As seen in Figure 4, roughly 65% of IAB-MTs are transmitting less than 50% of the available time. The simulated scenario uses full buffer traffic, effectively meaning that the network load is 100% for 100% of the time. Therefore this is truly a worst case scenario and in reality less load – and less active Tx transmission time – will be observed.
3	Conclusion
In this contribution coexistence simulation results were provided. It can be seen that there are no coexistence issues when UE ACLR requirement is re-used for IAB-MT and power control dynamic range greater than 13 dB is used. Alternatively, current BS ACLR can be applied together with restricting the power control range to 13 dB. Additionally the following observation was made on the scheduling impact. 
[bookmark: _GoBack]Observation 1: IAB-MT will not transmit while the IAB-DU is receiving UL. If this behaviour is not modelled than the victim network throughput degradation will be overestimated.
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