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1. Introduction
In the last meeting, there was a preliminary agreement that 2 MT classes will be defined and the distance from donor (parent) node can be considered as the criteria to define the class. This contribution provides our further consideration of MT class and Tx power based the preliminary direction.
2. Discussion
2.1 Definition of IAB-MT class
The agreement from last meeting is that wide area and [medium range or local area] can be the starting point of the MT class discussion. The distance from parent node can be considered as the criteria of defining IAB class. [1] The distance concept is similar with the BS class, but the meaning for IAB class may be different with BS class. For BS class, MCL or minimum distance for BS-UE is used to have some guideline for different deployment scenarios and MCL also is related to intra-frequency interference. MCL is related to UL issue (UE minimum output power/BS REFSENS) and DL issue (UE maximum input level/BS maximum output power) [2]. For IAB-MT, it was agreed that no maximum input power is defined and the minimum output power is not decided. The minimum output power is related to the minimum distance (or MCL) between BS and IAB-MT. 
Considering the IAB-MT performance compared with UE, IAB-MT should be at least not worse than UE. Some performance, such as MOP, number of Tx/Rx antennas can be better than commercial UE. Our understanding is that if the distance between IAB-MT and the parent node is used to define IAB-MT class, then it seems it’s more related to coverage but not MCL. Because the coverage is mostly decided by IAB-MT maximum output power, it seems IAB-MT maximum output power is more suitable to define the power class.
Observation 1: IAB-MT maximum output power is more suitable to define the power class.
From implementation point of view, IAB-MT can use the same RF components with IAB-DU thus has the same maximum output power capability with DU. The issue may be that if it’s always correct that IAB-MT MOP is the same with DU. There was some discussion that if MT class and DU class should be coupled, our understanding is that MT class may not necessarily be coupled with DU. For example, there may be a coverage hole that the distance between IAB node and the parent node is large but UE only exist a small area. At that scenario, the MT MOP may need to larger than DU. Even the backhaul link coverage is the same with the access link coverage, the MOP of them may not be the same. Because MT MOP is related to UL coverage and DU MOP is related to DL coverage. The support of MCS and number of layers may not be the same, then requested SNIR is not the same. With the above analysis, we have the following proposal and observation,
Proposal 1: IAB-MT class can be different with IAB-DU class for the same IAB-node.
Observation 2: IAB-MT maximum output power may be different with IAB-DU in the same IAB-node.
From implementation point of view, IAB-MT can use the same RF components with IAB-DU or BS thus the same maximum output power capability with BS can be assumed. Therefore, when doing the coverage analysis, it can be assumed that IAB-MT has the same output power capability with BS.
Observation 3: IAB-MT having the same output power capability with BS is a reasonable assumption.
2.2 IAB-MT maximum ouput power
The coverage can be derived from IAB-MT MOP, which is also the distance from parent node if we assume UL coverage decides the distance.
Assuming 5 dB BS noise figure, 22 dB SNIR (UL 64QAM support) and 4 dB shadowing fading margin, BS Rx power should be
-174+5+22+4+log10(100MHz)=-63 dBm
Using the path loss model from TS 38.901, 

UMa LOS: 

UMi LOS: 
The following coverage can be derived through the simplified path loss equation when the center frequency is 4.9GHz and BS upper power for different class is assumed.
Table 1: Distance from IAB-MT to Micro parent node
	IAB-MT output power (dBm)
	UL coverage

	24
	14

	38
	32

	57
	100


Table 2: Distance from IAB-MT to Macro parent node
	IAB-MT output power (dBm)
	UL coverage

	24
	41

	38
	90

	57
	280


The 22 dB SNIR may be over requested because the UL 64 QAM is not always need to be supported. Then for FR1, [20m] can be considered as the minimum UL coverage (distance) for medium range IAB-MT with parent node. [90m] can be considered as the minimum UL coverage (distance) for wide area IAB-MT with parent node. 
Proposal 2: The following can be considered to define IAB-MT class if the distance from parent node criteria will be used:
--Medium range IAB-MT should support at least [20]m distance from parent node.
--Wide area IAB-MT should support at least [90]m distance from parent node.
For local area IAB-MT, we think it can be left to further discuss in future release when the deployment and market demand is clear.
Proposal 3: Local area IAB-MT is left open in R16 and can be discussed in future release if it’s needed.
For FR2, as there’re no explicit maximum output power requirements for BS and DU, it’s difficult to decide the UL/DL coverage for both parent node and DU access link. Leave it to the manufacture declaration may be a reasonable approach. 
Proposal 4: BS maximum output power requirements apply to IAB-MT, for FR1 
Table 3: IAB-MT type 1-C rated output power limits for IAB-MT classes
	IAB-MT class
	Prated,c,AC

	Wide Area IAB-MT
	(Note)

	Medium Range IAB-MT
	≤ 38 dBm

	NOTE:	There is no upper limit for the Prated,c,AC rated output power of the Wide Area IAB-MT.


For FR2, upper limit of the output power is left to manufacturer’s declaration.
2.3 Minimum output power
The minimum output power should be defined because there can be intra-frequency inteference. As there may be no MCL definition in the spec, the distance between IAB-MT and parent node can be roughly used to derive the minimum output power. If the distance of Proposal 2 is used, the PL is 50 dB larger than Micro UE-BS 1m distance. Taking the 21 dBi antenna gain larger than UE, then the miminum output power for medium range IAB-MT can be 30 dB higher than UE minimum output power. For Wide area IAB-MT, as the PL is another 10 dB larger than medium range, then the miminum output power for medium range IAB-MT can be 40 dB higher than UE minimum output power.
Proposal 5: For FR1, the following minimum output power requirement is defined
Wide area IAB-MT: 0 dBm
Medium range IAB-MT: -10 dBm
For FR2, the following minimum output power requirement is defined 
Wide area IAB-MT EIRP: 37 dBm
Medium range IAB-MT EIRP: 27 dBm
3. Conclusion
This contribution provides our further analysis of IAB-MT class and Tx power, we have the following observations,
Observation 1: IAB-MT maximum output power is more suitable to define the power class.
Observation 2: IAB-MT maximum output power may be different with IAB-DU in the same IAB-node.
Observation 3: IAB-MT having the same output power capability with BS is a reasonable assumption.
and proposals,
Proposal 1: IAB-MT class can be different with IAB-DU class for the same IAB-node.
Proposal 2: The following can be considered to define IAB-MT class if the distance from parent node criteria will be used:
--Medium range IAB-MT should support at least [20]m distance from parent node.
--Wide area IAB-MT should support at least [90]m distance from parent node.
Proposal 3: Local area IAB-MT is left open in R16 and can be discussed in future release if it’s needed.
Proposal 4: BS maximum output power requirements apply to IAB-MT, for FR1 the following requirements are defined, 
Table 3: IAB-MT type 1-C rated output power limits for IAB-MT classes
	IAB-MT class
	Prated,c,AC

	Wide Area IAB-MT
	(Note)

	Medium Range IAB-MT
	≤ 38 dBm

	NOTE:	There is no upper limit for the Prated,c,AC rated output power of the Wide Area IAB-MT.


For FR2, upper limit of the output power is left to manufacturer’s declaration.
Proposal 5: For FR1, the following minimum output power requirement is defined
Wide area IAB-MT: 0 dBm
Medium range IAB-MT: -10 dBm
For FR2, the following minimum output power requirement is defined 
[bookmark: _GoBack]Wide area IAB-MT EIRP: 37 dBm
Medium range IAB-MT EIRP: 27 dBm
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