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1 Background
The WI is to specify a UE feature and parameter list with lower end capabilities, relative to Release 16 eMBB and URLLC NR to serve the three use cases: connected industries (wireless sensors), video surveillance (smart cities) and wearables use cases [1]. The WI was discussed in RAN4 #99-e and a WF was agreed [2].

Though, it is still unclear the device type of RedCap devices in FR2 we will provide our view regarding FR2 RF aspects in this tdoc.
2 Discussion
Use cases for FR2 RedCap
[bookmark: _Hlk79139667]The WI [1] discus the motivation to lower the device cost and complexity as compared to high-end eMBB and URLLC devices of Rel-15/Rel-16 and enable a device design with compact form factor. The WI further discuss reducing the number of RX branches. Firstly, for NR FR2, it is to be noted that the antenna configuration it tightly coupled to the power class. The Power Class (PC) is also tightly coupled a device type. A discussion of reduced device complexity in FR2 have to start with clear use case/ device type descriptions. 
[bookmark: _Ref71384735]Observation 1	A discussion of reduced device complexity in FR2 have to start with clear use case descriptions.
Moreover, an FR2 power class is composed of max/min TRP and EIRP while associated with a certain device type.  Therefore, defining a new type of device or a device with a different max/min TRP and EIRP to existing power classes in 38.101-2 would also require a new power class to be defined. 
[bookmark: _Ref79151300]Observation 2	New power class may be needed for RedCap devices in FR2. 
RF architecture
Though it is still unclear the device type of RedCap devices in FR2, we provide some fundamental considerations when it comes to the complexity reductions of RF implementation in FR2 in this section. 
The commonly accepted RF architecture for NR FR2 UE devices uses two or more antenna panels with 4 or more dual polarized antenna elements in each panel. The number of elements in each panel is used for achieving enough antenna gain in order to achieve specified peak EIRP and at the same time stay below specified max TRP. Regarding receiver, antenna gain is required to overcome the loss and noise figure in the design. The number of panels are used to achieve spherical coverage. Possible complexity reductions for FR2 RedCap could be.
· Reduction of RX branches: For almost all FR2 UE devices the two RX branches are designed in a dual (orthogonal) polarization manner. For FR2 the LOS path may be more dominant and a restriction to single polarization may be associated with higher performance loss as compared to FR1. The dual polarized antennas are also used for combining two power amplifiers, one for each polarization, in order to achieve a higher total output power. If the number of RX branches is to be reduced in FR2, the TX performance is likely to be affected as well, based on the most common RF architecture assumption (one PA feeding each polarization). A simplification of only the baseband architecture, to a single baseband RX (rank 1) may be possible, where benefit of dual polarized antennas in RF domain (diversity gain and possibility to have dual PA) could be maintained. This architecture, however, deviates a bit from the WID and may not give the expected complexity reduction achievements.
· Reduction of the number of elements in the antenna panel: Device complexity is reduced, and also device size can be smaller, which may be a trigger for some use case scenarios. Beam management may be simplified which may be good from a current consumption point of view. Antenna gain will decrease which lead to decreased RX performance. UL antenna gain and thus output power (for the same PA configuration) will decrease and thus also UL coverage. Even so, for some use case scenarios, reduction of the number of elements in the antenna panel could be attractive. Specification implication would be relaxed receiver sensitivity and relaxed peak EIRP requirement.
· Reduction of the number of antenna panels: This has a clear implication on reduced device complexity, device cost, and device size. Beam management may also be simplified. The number of panels are used to achieve spherical coverage area. For some use case scenarios, however, a large spherical coverage area may not be that critical (e.g., already specified PC1 FWA). Reduction of the number of antenna panels (i.e., reduced spherical coverage area (%-tile) requirement) could be attractive for some user scenarios.
3 Conclusion
In this contribution, we have shared our views on FR2 RF aspects for NR RedCap. The following observations have been given:
Observation 1	A discussion of reduced device complexity in FR2 have to start with clear use case descriptions.
Observation 2	New power class may be needed for RedCap devices in FR2.
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