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1. Introduction
At the RAN4 #94-e meeting, extensive discussions were carried out on the IAB class. WF[1] on IAB-MT class definition were approved. In this WF, the following tentative directions are analyzed:
For IAB-MT classes, two IAB- MT classes will be defined in Rel-16 as a starting point:
-	Wide area IAB MT 
-	[Medium range or Local area] IAB MT
For IAB-MT classification criteria, it is believed that the deployment scenario should be considered to derive criteria of IAB-MT classification
· It seems distance from donor node would be easiest and most straight forward parameter as starting point for next step discussion
· It is encouraged companies to provide proposal on distance to differentiate the scenario
· Other factor on top of distance is not precluded if it can identify the scenario more accurately together with distance
In this contribution, analyses are provided for IAB classes definitions.
2. Discussion
[bookmark: _Hlk487019015][bookmark: _Hlk497643052]Since a fixed IAB node is considered to behave similar to a BS in many cases, legacy NR base station classes, i.e., Wide Area Base Stations, Medium Range Base Stations and Local Area Base Stations, shall be visited first. The associated deployment scenarios for each class are exactly the same for BS with and without connectors. In TS 38.104 [2], the definitions are described as follows.
For BS type 1-O and 2-O, BS classes are defined as indicated below:
-	Wide Area Base Stations are characterised by requirements derived from Macro Cell scenarios with a BS to UE minimum distance along the ground equal to 35 m.
-	Medium Range Base Stations are characterised by requirements derived from Micro Cell scenarios with a BS to UE minimum distance along the ground equal to 5 m.
-	Local Area Base Stations are characterised by requirements derived from Pico Cell scenarios with a BS to UE minimum distance along the ground equal to 2 m.
For BS type 1-C and 1-H, BS classes are defined as indicated below:
-	Wide Area Base Stations are characterised by requirements derived from Macro Cell scenarios with a BS to UE minimum coupling loss equal to 70 dB.
-	Medium Range Base Stations are characterised by requirements derived from Micro Cell scenarios with a BS to UE minimum coupling loss equals to 53 dB.
-	Local Area Base Stations are characterised by requirements derived from Pico Cell scenarios with a BS to UE minimum coupling loss equal to 45 dB.
To ensure IAB-DU can provide access service to UE, the same three classes as NR BS shall be reused for IAB-DU to ensure consistency. In addition, the same definition of each class shall also be reused for DU from the corresponding NR BS class.
[bookmark: _Hlk37367090]Observation 1: Wide Area, Medium Range and Local Area IAB-DU shall be defined.
For backhaul service however, IAB-DU communicates with IAB-MT instead. In this case, IAB-MT is mostly considered to provide wireless backhaul service in areas where laying optical fibre is challenging. The typical coverage range is usually measured in 100 metres. Therefore, definitions similar to Medium Range and Wide Area BS can be used for IAB-MT. Considering the less coverage range of the Local Area BS, the demand for indoor wireless backhaul would be limited by large numbers of hops. Therefore, it is proposed that only two classes of IAB-MT are defined for macro and micro cell scenario. To avoid ambiguity, definitions such as high/low CL IAB-MT can also be considered.
Observation 2: IAB-MT shall be defined for macro and micro cell scenario.
There are discussions from previous meetings in regard to limiting the combinations of IAB-MT classes with different IAB-DU classes. In Rel-16 scope, it is true that the same power class of IAB-MT and IAB-DU will be the most common case. However, different combinations of IAB-MT and IAB-DU classes shall not be excluded. For instances, it is possible IAB-DU is serving as a Local Area IAB-DU while the IAB-MT have to serve as a Medium Range IAB-MT for backhauling. Therefore, it is better not to pose such limitations at this stage. In addition, since MT and DU requirements are mostly discussed and studied in different sections, it is also consistent with the principle that the requirements are structure agnostic for shared/separate RF architecture. However, the same classes based on the shared RF architecture can be the starting point of study since implementing different power classes on the same set of hardware shall be further studied.
Observation 3: The same classes of IAB-DU and IAB-MT based on the shared RF architecture can be the starting point of study. Different combinations of IAB-MT and IAB-DU classes shall not be excluded
[bookmark: _Hlk37360885]For criteria of IAB-MT classes, different options have been discussed in previous meetings. In our opinion, when considering the simplicity and consistency with other specifications, the distance from the donor node and the MCL requirements both are the reasonable options. Considering the legacy BS classes definition is BS type-based, we show our analysis based on the different IAB type, i.e. 1-O, 2-O, 1-H type. For all the analysis below, we assume the IAB-MT and IAB-DU have the same classes.
· For IAB type 1-O and 2-O: minimum distance defined for legacy NR type 1-O and 2-O could be directly used, i.e. 35m for wide area IAB and 5m for medium range IAB. 
· For IAB type 1-H: legacy 1-H NR use MCL requirement to define BS classes. There are two options to define 1-H IAB-MT classes: 1) still use the MCL requirements; 2) use the minimum distance requirements instead. 
· For option 1: MCL requirements. The foremost issue that should be considered is whether the same MCL could be reused. The MCL is originally defined to measure the coupling loss when BS and UE are located with minimum distance. When calculating the MCL between IAB-DU and IAB-MT, IAB-MT plays the same role as UE and two factors have been changed compared to legacy BS-UE MCL calculation: antenna gain and pathloss caused by different height difference between transmitter and receiver. MCL for IAB-MT can be calculated based on the legacy NR MCL:
MCL for IAB-MT = Legacy MCL – antenna gain difference(between IAB-MT and UE) –
∆pathloss (caused by the different TX-RX height difference)
For IAB BH, the TX-RX height difference is different for different combination of the donor and child node cell scenario. The following table shows the details of IAB BH TX-RX height difference.
Table 1 IAB BH TX-RX height difference
	IAB BH TX-RX height difference
	Child node cell scenario

	Donor/parent node cell scenario
	macro
	micro

	macro
	0m
	20m(30m for macro cell and 10m for micro cell )

	micro
	-20m(30m for macro cell and 10m for micro cell )
	0m


These different TX-RX height difference will cause different pathloss and then impact the final MCL value. For example, when assuming minimum 30m horizontal distance, the pathloss difference caused by different RX-TX height difference in table 1 is 1.6dB for free space propagation model at 2GHz.
Observation 4: For IAB-MT, different combination of donor node and child node cell scenarios will produce different MCL value. If MCL is used to define the IAB-MT class, we have to classify the MCL based on the different IAB deployment scenarios. 
· For option 2: minimum distance requirements is the type-agnostic and then the same distance requirements for 1-O and 2-O could be reused for IAB 1-H. Compared with the MCL definition method, minimum distance definition is more simple and will avoid the complex classification.
[bookmark: _Hlk37367152]Proposal: Use distance from the donor node as the baseline method to classify different classes of IAB-MT. Sub-classes can be further defined if necessary with other criteria.
3. Conclusions
In this contribution, IAB classes were discussed and corresponding classes criteria are provided.
Observation 1: Wide Area, Medium Range and Local Area IAB-DU shall be defined.
Observation 2: IAB-MT shall be defined for macro and micro cell scenario.
Observation 3: The same classes of IAB-DU and IAB-MT based on the shared RF architecture can be the starting point of study. Different combinations of IAB-MT and IAB-DU classes shall not be excluded
Observation 4: For IAB-MT, different combination of donor node and child node cell scenarios will produce different MCL value. If MCL is used to define the IAB-MT class, we have to classify the MCL based on the different IAB deployment scenarios.  
Proposal: Use distance from the donor node as the baseline method to classify different classes of IAB-MT. Sub-classes can be further defined if necessary with other criteria.
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