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1 Introduction
In the last RAN4 meeting, the conducted requirement was introduced for FR1 IAB-node [1]. In this paper, we discuss the conducted requirement for FR1 IAB.
2 Discussion
2.1 IAB-DU classes
For legacy NR, there are three BS classes, the wide area BS, the medium range BS and the local area BS. 
· The wide area BS assumes relatively high CL and is mainly deployed for contiguous coverage
· The medium range BS is mainly deployed for capacity enhancement at hot spot or for coverage enhancement at blind spot
· The local area BS assumes relatively low CL and is mainly found indoors for indoor coverage and capacity enhancement.
For IAB-DU, both the wide area class and the medium range class are necessary, especially the medium range IAB-DU, which provides about 100-meter coverage radius for typical FR1 IAB application scenario. For example, when the IAB-node is deployed at the edge of a mine and serve the vertical industrial UEs in the mine, about 100-meter coverage radium is enough to cover the whole mine. 
Different from legacy NR BS, the deployment scenario for local area class is quite rare and could be replaced by other technologies when considering local IAB-DU’s non-negligible drawbacks. For example, the dense deployment of the local area IAB-DU will request too much hops, making the route selection tough and almost unachievable. On the other hands, distributed indoor NR pico BSs could replace the IAB node to met the indoor coverage demand with less cost. Therefore, for IAB, the local area IAB-DU is not a wise choice.
Proposal 1: only the wide area class and medium range class are necessary for FR1 IAB-DU. Local area class could be excluded due to its almost un-negligible deployment drawbacks.
2.2 IAB-DU MCL
In the last RAN4 meeting, RAN4 reached an agreement to introduce the conducted requirements for FR1 IAB-DU. IAB RF architecture with connectors will help simplify the test procedure. Therefore, whether RAN4 finally decide to identify the 1-C or 1-H, IAB-DU class will be identified by the MCL requirement not the minimum distance requirement.
Proposal 2: IAB-DU class will be identified by the MCL requirement not the minimum distance requirement.
The MCL is originally defined to measure the coupling loss when BS and UE are located with minimum distance. It covers the pathloss and the antenna gains. For FR1, the MCL is 70dB for macro cell and 53dB for micro cell with 0 dBi UE antenna gain assumption.
In IAB network, there are two type of link, the backhaul link and the access link. For IAB-DU, it could operate in backhaul link, IAB-DU to IAB-MT and also operate in access link, IAB-DU to UE, which will lead to different MCL requirement for the same IAB-DU.
Proposal 3: the MCL requirement for IAB-DU should be divided into two sets, one for BH link and the other for ACCESS link.
1) For IAB-DU BH link: 

The legacy 70 or 53dB MCL doesn’t apply to IAB-DU BH due to the higher antenna gain of IAB-MT and the lower height difference between IAB-DU and IAB-MT. Therefore the MCL for IAB-DU BH equals:

MCL = legacy MCL – IAB-MT antenna gain – ∆pathloss (caused by the height difference) .
For macro cell scenario, it is noted when calculating the BS antenna gain, 6dB reduction has been taken into consideration for legacy BS-UE MCL due to antenna tilt. For fixed IAB, it is assumed that the IAB-MT antenna is pointing exactly at the IAB-DU antenna, no mechanical down tilt for IAB-MT in simulation assumption. Then it is obvious IAB-MT will have a less gain reduction due to the less antenna tilt. According to the calculation, the antenna gain reduction for IAB-MT is 2dB when assuming the same 30m horizontal minimum distance for IAB-DU BH link.
For micro cell scenario, the maximum MT antenna gain is assumed as there is no antenna tilt. Furthermore, the transmitter-receiver height difference is assumed 0m. 
Besides the IAB-MT antenna gain, for macro cell IAB-DU, another significant difference for calculation of MCL is the transmitter- receiver height difference. For the legacy NR, the height difference is 28.5m(30-1.5). But for IAB-DU BH, the height difference is 15m(25-10). When assuming minimum 30m horizontal distance, the pathloss difference caused by height difference is almost 8dB for free space propagation model at 2GHz.  
Therefore, 
· For wide area BS class, MCL=70 – 19(IAB-MT antenna gain) + 1.8(antenna loss) -8(caused by height difference)=44.8dB

· For medium range BS class, MCL=53– 21(IAB-MT antenna gain) + 1.8(antenna loss)=33.8dB
Proposal 4: 

· Wide Area IAB-DU BH links are characterized by requirements derived from Macro Cell scenarios with a IAB-DU to IAB-MT minimum coupling loss equal to 45 dB.

· Medium Range IAB-DU BH links are characterized by requirements derived from Micro Cell scenarios with a IAB-DU to IAB-MT minimum coupling loss equals to 34 dB.
2) For IAB-DU ACCESS link:

The same MCL requirement could also apply for the IAB-DU ACCESS link.

Proposal 5: 

· Wide Area IAB-DU ACCESS links are characterized by requirements derived from Macro Cell scenarios with a IAB-DU to UE minimum coupling loss equal to 70 dB.

· Medium Range IAB-DU ACCESS links are characterized by requirements derived from Micro Cell scenarios with a IAB-DU to IAB-MT minimum coupling loss equals to 53 dB.
2.3 IAB-MT minimum output power and dynamic range
For IAB node, the MT logical unit acts as the UE and shall follow the power control command to ensure IAB-DU receive equal signal strengths, which means the IAB-MT shall support relatively large dynamic range to ensure the MT could transmit at rather low power. The IAB-MT transmit at the minimum output power when it is located close proximity to the IAB-DU. Compared with legacy UE, IAB-MT have a 7dB(22-15) better target SNR and 25dB less MCL(70-45), making the minimum output power of IAB-MT 18dB(25-7) less than that of legacy UE. Then the IAB-MT shall support the -51dBm(-33-18) minimum output power and at least 89dB=38dBm-(-51dBm) dynamic range, which is even larger than 65dB dynamic range for legacy UE.  
Table: the difference between legacy UE and FR1 IAB-MT

	
	Legacy UE
	IAB-MT

	Target SNR for power control
	15
	22

	MCL
	70 for macro cell
	45 for macro cell

	Minimum output power
	-33dBm for 100MHz
-40dBm for 20MHz
	-51dBm for 100MHz

	Maximum output power
	23dBm
	38dBm assuming the MT and DU share the same RF architecture

	Dynamic range
	63
	89


UE could achieve relatively large dynamic range as it has enough adjustable attenuators. But for BS, 0 dB dynamic range is enough since there is no power control for DL and BS always transmit at its maximum output power. 

Observation 1: Compared with legacy UE, FR1 IAB-MT have a lower minimum output power and larger dynamic range requirement. If the legacy BS architecture is reused for IAB node, it is almost impossible for IAB-MT to achieve the same or even better dynamic range than UE.
Considering the IAB nodes are fixed and planned deployed, the practical minimum output power will be larger and dynamic range will be more relaxed. 

Observation 2: It is suggested for RAN4 to take the architecture, the cost and the deployment scenario into consideration to define the suitable IAB-MT minimum output power with achievable dynamic range requirement.
3 Conclusion
This contribution analyses the IAB-DU class and minimum output power for IAB-MT and has the following conclusions: 

Proposal 1: only the wide area class and medium range class are necessary for FR1 IAB-DU. Local area class could be excluded due to its almost un-negligible deployment drawbacks.
Proposal 2: IAB-DU class will be identified by the MCL requirement not the minimum distance requirement.

Proposal 3: the MCL requirement for IAB-DU should be divided into two sets, one for BH link and the other for ACCESS link.

Proposal 4: 

─
Wide Area IAB-DU BH links are characterized by requirements derived from Macro Cell scenarios with a IAB-DU to IAB-MT minimum coupling loss equal to 45 dB.

─
Medium Range IAB-DU BH links are characterized by requirements derived from Micro Cell scenarios with a IAB-DU to IAB-MT minimum coupling loss equals to 34 dB.

Proposal 5: 

─
Wide Area IAB-DU ACCESS links are characterized by requirements derived from Macro Cell scenarios with a IAB-DU to UE minimum coupling loss equal to 70 dB.

─
Medium Range IAB-DU ACCESS links are characterized by requirements derived from Micro Cell scenarios with a IAB-DU to IAB-MT minimum coupling loss equals to 53 dB.

Observation 1: Compared with legacy UE, FR1 IAB-MT have a lower minimum output power and larger dynamic range requirement. If the legacy BS architecture is reused for IAB node, it is almost impossible for IAB-MT to achieve the same or even better dynamic range than UE.

Observation 2: It is suggested for RAN4 to take the architecture, the cost and the deployment scenario into consideration to define the suitable IAB-MT minimum output power with achievable dynamic range requirement.

4 References

[1]
R4-1910405, WF for conducted requirements for IAB nodes
3GPP


