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1. Introduction
At the RAN4 #94-bis e-meeting, some companies suggested to define the minimum output power for IAB-MT considering the intra-frequency interference to the BS. After the online and e-mail discussion, it is approved not to define the minimum output power parameter as the maximum output power and dynamic range could already reflect the minimum output power requirements. It is approved to at least define the relative dynamic range and whether to define the total dynamic range is still FFS. 
In this contribution, we focus on the analysis of the IAB-MT relative dynamic range.
2. Discussion
Last meeting, RAN4 came to a consensus to define the relative Tx power dynamic range derived by delta of maximum EIRP level and minimum EIRP level on the declared beam direction within the same channel allocation for FR2 IAB-MT. The above clarification defines how to derive the relative dynamic range. Once we know the maximum and minimum EIRP level on the same beam direction, the delta is easy to calculate. Two deployment scenarios, the planned and unplanned scenarios have been assumed when defining the IAB-MT classes. For the planned network, the location of the IAB-MT is planned and almost fixed for all cells while for the unplanned network the location of the IAB-MT is related to the hash network situation. It is noted that the relative dynamic range is based on the deployment scenario and not equal to the delta of the maximum and minimum output power capability.
Observation 1: Different deployment scenarios will require different dynamic range capability.
2.1 Wide area IAB-MT relative dynamic range requirement
For the planned wide area IAB child node, the propagation path between IAB-MT and IAB donor is almost LOS and only in some extreme cases, the IAB-MT should try to camp on the new IAB parent node. Therefore, for the wide area IAB-MT, the dynamic range could be calculated based on the planned fixed location. It is almost a common understanding that the wide area IAB-MT could be deployed at the cell edge. 
Observation 2: For the wide area IAB-MT, the relative dynamic range is calculated assuming the IAB-MT is deployed at the cell edge for coverage extension.
The detail of the calculation is shown in table 1. The minimum output power for IAB-MT is based on the legacy NR UE with the change of the delta PL and the delta antenna gain. The maximum output power is derived with at least 64QAM assumption to guarantee the backhaul link capacity requirement.
Table 1 minimum output power for IAB-MT
	　
	FR1
	FR2
	note

	ISD/m
	500.00 
	200.00 
	wide area

	distance between IAB-MT and IAB donor node
	333.33 
	133.33 
	cell edge

	frequency/GHz
	4.90 
	26.00 
	　

	min distance when calculating the UE minimum output power
	35.00 
	35.00 
	　

	PL_IAB
	111.84 
	110.78 
	NLOS, 38.901

	PL_BS_UE
	77.09 
	91.58 
	free space

	Delta PL
	34.75 
	19.20 
	40log(d3D)

	Delta Antenna Gain 
	26.06 
	26.07 
	　

	Delta minimum output power
	8.69 
	-6.87 
	　

	IAB-MT minTX
	-24.31 
	-19.87 
	100MHz for FR1 and 400MHz for FR2

	SINR
	22.00 
	22.00 
	64QAM

	RX
	-67.00 
	-55.98 
	5dB NF for FR1 and 10dB NF for FR2

	IAB-MT maxTX
	-7.29 
	2.66 
	　

	dynamic range
	17.02 
	22.53 
	　



Proposal 1: The wide area IAB-MT requires 17 dB dynamic range for FR1 and 23dB for FR2.
2.2 Local area IAB-MT relative dynamic range requirement
In last meeting, the local area IAB-MT is defined as the second IAB class, mainly used to represent the unplanned IAB node. This implies that the distance between the IAB parent node and the IAB child node would randomly vary from the minimum to the maximum value. For legacy Umi scenario, 1 m minimum BS-UE distance is used. For urban local area IAB-MT, the key issue is whether this same 1m distance on the ground could be reused. For hash network deployment scenario, it is hard to predict the minimum distance and even the 1 m distance could be one possible situation as the second IAB class is mainly used to improve the capacity. If the child IAB node is deployed indoors, the wall loss would be much large that the distance between the outdoor parent IAB node and indoor child IAB node must be shorten to guarantee the backhaul link quality. And in some extreme cases, the minimum distance may be shortened to 1 m.
The following table 2 and 3 describe the dynamic range for IAB-MT deployed at cell edge and 1m distant location.
Table 2 the dynamic range for local area IAB-MT deployed at cell edge
	　
	FR1
	FR2
	note

	ISD/m
	200.00 
	100.00 
	　

	distance between IAB-MT and IAB donor node
	133.33 
	66.67 
	cell edge

	frequency/GHz
	4.90 
	26.00 
	　

	min distance when calculating the UE minimum output power
	1.00 
	1.00 
	　

	delta PL
	44.62 
	38.30 
	LOS, 38.901, 21log(d3D)

	delta antenna gain
	8.00 
	8.00 
	0dBi for UE

	minimum output power
	3.62 
	17.30 
	100MHz for FR1 and 400MHz for FR2

	SINR
	22.00 
	22.00 
	64QAM

	RX
	-67.00 
	-55.98 
	5dBi NF for FR1 and 10dBi NR for FR2

	PL_IAB
	90.83 
	99.00 
	　

	maximum output power
	7.83 
	27.02 
	　

	dynamic range
	4.20 
	9.72 
	　



Table 3 dynamic range for local IAB-MT with 1m distance
	　
	FR1
	FR2
	note

	ISD/m
	200.00 
	200.00 
	　

	distance between IAB-MT and IAB donor node
	1.00 
	1.00 
	1m distance between parent node and IAB-MT

	frequency/GHz
	4.90 
	26.00 
	　

	min distance when calculating the UE minimum output power
	1.00 
	1.00 
	　

	delta PL
	0.00 
	0.00 
	free space

	delta antenna gain
	8.00 
	8.00 
	0dBi for UE

	minimum output power
	-41.00 
	-21.00 
	100MHz for FR1 and 400MHz for FR2

	SINR
	22.00 
	22.00 
	64QAM

	RX
	-67.00 
	-55.98 
	5dBi NF for FR1 and 10dBi NR for FR2

	PL_IAB
	46.20 
	60.70 
	　

	maximum output power
	-36.80 
	-11.28 
	　

	dynamic range
	4.20 
	9.72 
	　



Proposal 2: The local area IAB-MT requires 5 dB dynamic range for FR1 and 10dB dynamic range for FR2.
3. Conclusions
In this contribution, IAB-MT dynamic range were discussed and corresponding candidate values are provided.
Observation 1: Different deployment scenarios will require different dynamic range capability.
Observation 2: For the wide area IAB-MT, the relative dynamic range is calculated assuming the IAB-MT is deployed at the cell edge for coverage extension.
Proposal 1: The wide area IAB-MT requires 17 dB dynamic range for FR1 and 23dB for FR2.
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