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1	Introduction
Discussions for the Rel-18 work item on NTN enhancements started in RAN4 #104Bis-e [1]. The main objectives of this item for RAN4 are to identify an example band above 10 GHz for the use case and define the UE RF requirements of NTN UEs in that band(s).  Through our discussions, it was agreed to define a new power class for NTN UEs [2]. However, further alignment on the definition of the targeted UE type and relevant scenarios is needed.  
Agreement:
· Define one new power class for NTN UE
· FFS on whether this power class is applicable to fixed, movable NTN device, or both
· The regulation requirements should be considered when defining the new power class
· FFS on other new power classes for NTN UE


In this paper we further discuss NTN UEs and what aspects to consider in their power class definition.

2	NTN UE 
During RAN4 #104Bis-e, a new power class for NTN UEs was agreed to be introduced. Additionally, several aspects regarding the power class and UE types were captured in the WF for further discussion [2]:
· Whether the new power class will be for fixed devices, mobile devices, or both
· Regulatory requirements to include in power class definition
· Whether more power classes will be needed for NTN UEs

To address the above points, we need to firstly align on a description for each NTN use case within the scope of the work item [3]. This will streamline our discussions and help us determine the proper performance metrics and regulatory parameters to include in the power class definition. The description should clarify if the device is fixed or mobile, and the antenna design assumptions. Once we have the list of relevant NTN use cases and their characteristics, we can discuss how to consolidate them, and which general aspects to prioritize for the power class.

Observation 1: To assess which performance metrics and regulatory information will be included in the NTN UE power class definition, RAN4 should first align on the characteristics of the UE within this work item.

Proposal 1: Further discuss the full description of NTN UE and agree on the characteristics to be used to define its power class. 





Differentiating UE types
Table 6.2.1.0-1: Assumption of UE Types 
UE Power class
UE type
1
Fixed wireless access (FWA) UE
2
Vehicular UE
3
Handheld UE
4
High power non-handheld UE
5
Fixed wireless access (FWA) UE
6
High Speed Train Roof-Mounted UE
7
RedCap UE
Note: RedCap variants of non-RedCap UEs are not precluded



Each FR2 power class has a reference UE type that was used to derive its requirements [4]. Note that the power class discussions consider the UE type, antenna design, operation mode, package, and applicable regulations. The classes are mainly comprised of four parameters in our specs: two performance parameters we specify per-band (min peak EIRP, min EIRP spherical coverage), and two regulatory limits (max EIRP, max TRP). Even if two power classes share the same general UE type, if these parameters differ, then they define separate power classes (e.g., PC1 and PC5).

NTN UEs can follow the general framework used in FR2 UE power classes. That is, we can include performance parameters and regulatory limits relevant to the NTN UE in its power class. We can use similar guidelines to help differentiate NTN UE types. The key differentiators used in FR2 power classes are summarized below:
· Fixed vs mobile operation
· In most cases, the maximum EIRP power limit of fixed devices is larger than the limit for mobile devices (generally, 55 dBm vs 43 dBm)
· Spherical coverage definition is different (fixed devices use 85th percentile, while mobile devices use 50th percentile)
· Fixed devices tend to have larger form factors than mobile ones, which allow them to integrate more antenna elements in the packaging and lower some implementation losses (leading to greater peak EIRP performance)

Observation 2: The general FR2 power class framework can be used for NTN UEs, i.e., the power class definition will include RF performance metrics and capture relevant regulatory stipulations for the NTN UE represented in the class. 

Any device characteristic that leads to different performance and/or regulatory parameters can be used to distinguish power classes. As we dive deeper into the NTN UE power class, we should identify these differentiators and discuss which performance requirements and regulatory information will be included in the power class.   

Observation 3: After we agree on the detailed characteristics of the NTN UE, RAN4 should further discuss which performance requirements and regulatory information will be included in the power class definition.


3	Conclusions
In this contribution we discussed how to approach defining a new power class for NTN UEs based on the framework used in FR2. The following proposal and observations were made:

Observation 1: To assess which performance metrics and regulatory information will be included in the NTN UE power class definition, RAN4 should first align on the characteristics of the UE within this work item.

Proposal 1: Further discuss the full description of NTN UE and agree on the characteristics to be used to define its power class.

Observation 2: The general FR2 power class framework can be used for NTN UEs, i.e., the power class definition will include RF performance metrics and capture relevant regulatory stipulations for the NTN UE represented in the class. 

Observation 3: After we agree on the detailed characteristics of the NTN UE, RAN4 should further discuss which performance requirements and regulatory information will be included in the power class definition.
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