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1. Introduction
Classification of BS and IAB nodes from RF requirements perspective enables well organized conducted and radiated requirements. For BS and IAB, classes are defined as LA/MR/WA. For NR repeaters, it was proposed in [1] to define MA/MR/LA classes, similar to the defined IAB classes. But, in [2] it is argued that NR repeater output power requirements can be derived by following a similar approach that has been used for LTE repeaters, i.e., without defining classes.  

However, unlike LTE repeaters, the necessity of classifying the NR repeaters exactly based on existing classes (of BS and IAB nodes) or using a subset of the existing classes was identified in WF [3]. In this TDoc, we further analyze and investigate the feasibility of applying the existing class definitions on NR repeaters (for access and backhaul links). 
2. Discussion
Classifications of the BS or IAB nodes are done by associating deployment scenarios with each BS or IAB class. Note that some RF parameters (e.g., reference sensitivity level, spurious emissions, etc) are defined on class and type basis [4], thus the simplest way to organize such parameters is to follow class and type definitions, otherwise there would not be a way to simply organize the RF parameters if new requirements would appear later.
In our previous contribution [5], we proposed to discuss the use cases and deployment scenarios prior to other requirement collection. However, since there was no consensus on that, it is reasonable to assume that the deployment scenarios of IAB would be the starting point of NR repeaters as well, as both IAB-Nodes and repeaters address the use case of bridging the connection between UEs and base stations. 
Classification of NR repeaters must be done to cover the requirements of radiated and conducted requirements incorporating the access and backhaul links. The channel characteristics of the links between the gNodeB – Repeater (backhaul link) and Repeater – UE (access link) could be different. For example, the deployment of the repeater could be to provide the coverage along a street or around the corner. Based on the deployment of the repeater, the gNodeB – Repeater link could be mostly LoS with fewer number of spatial clusters, and the link between the Repeater – UE could be NLoS with many spatial clusters. Thus, the RF requirements to cater these two links could also be different. As a result, although the repeater would be sharing the same hardware implementation for backhaul and access links, the RF requirements of the repeater must be organized in two different classes (i.e., in two separate classes for backhaul and access links). 
Observation 1: Two separate classes are needed to organize the RF requirements of backhaul (R-BH) and access (R-AC) links of an NR repeater. 

As mentioned earlier, the NR repeater classification will be done by following the deployment scenarios of IAB nodes, i.e., wide area (WA), medium range (MR), and local area (LA). Thus, following a similar approach like in IAB, the NR repeater classes can be defined as WA, MR, and LA. 

Proposal 1: NR repeater classes can be defined as LA, MR, and WA, similar to IAB. 
The requirement applicability for each requirement sets of IAB-DUs and of IAB-MTs are defined in [5]. Similarly, the requirement sets for R-AC and R-BH could be defined to be within the limits of those of IAB-DU and IAB-MT, respectively. 
Proposal 2: The relationship between the IAB MT and DU parts with the R-BH and R-AC for different NR repeater classes can be modelled as shown in Table 1.
Table 1: Relationship between IAB MT/DU with R-AC and R-BH links
	Repeater class
	Access link (R-AC)
	Backhaul link (R-BH)

	LA
	IAB-DU LA
	IAB-MT LA

	MR
	IAB-DU MR
	IAB-MT WA

	WA
	IAB-DU WA
	IAB-MT WA

	


Note that for IAB, the IAB-MT MR are covered with IAB-MT WA. A similar approach can be used for R-BH link for MR as well. 
IAB types are defined [4] for:

· FR1 with requirement set consisting only with OTA requirements (type 1-O)
· FR2 with requirement set consisting only with OTA requirements (type 2-O)
· FR1 with requirement set consisting with conducted and radiated requirements (type 1-H)

NR repeaters will be deployed in both FR1 and FR2 bands [3]. Hence, conducted and radiated requirements for NR repeaters for these bands also need to be typified. For example, by defining NR repeater types similar to IAB types (1-H, 1-O, and 2-O) with conducted and radiated requirements. 
Proposal 3: Further study is needed to decide whether NR repeater types can be defined in a similar way as IAB. That is, for FR1 type 1-H, and for FR2 type 2-O by incorporating conducted and radiated requirements. 
3. Conclusion

In this contribution, we discuss necessity of NR repeater classes and types. We have made following observations and proposals:
Observation 1: Two separate classes are needed to organize the RF requirements of backhaul (R-BH) and access (R-AC) links of an NR repeater. 
Proposal 1: NR repeater classes can be defined as LA, MR, and WA, similar to IAB.
Proposal 2: The relationship between the IAB MT and DU parts with the R-BH and R-AC for different NR repeater classes can be modelled as shown in Table 1.
	Repeater class
	Access link (R-AC)
	Backhaul link (R-BH)

	LA
	IAB-DU LA
	IAB-MT LA

	MR
	IAB-DU MR
	IAB-MT WA

	WA
	IAB-DU WA
	IAB-MT WA

	Table 1: Relationship between IAB MT/DU with R-AC and R-BH links


Proposal 3: Further study is needed to decide whether NR repeater types can be defined in a similar way as IAB. That is, for FR1 type 1-H, and for FR2 type 2-O by incorporating conducted and radiated requirements.
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