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1 Introduction
In RAN#102 meeting, a new Work Item [1] was approved on Non-Terrestrial Networks (NTN) for NR Phase 3 with the following RAN4 objective. In this contribution, we want to share some initial views from UE RF perspective.
	Support of Rel-17 RedCap and Rel-18 eRedCap UEs with NR NTN operating in FR1-NTN bands [RAN4, RAN1]
· For full-duplex FDD RedCap and eRedCap UEs, define the RF and RRM requirements [RAN4]
· For HD-FDD RedCap UEs and eRedCap UEs, check whether any essential changes are needed for their support (i.e. focusing on HD collision rules) by end of Q2/2024 [RAN1]
· Depending on feasibility assessment above, define the RF and RRM requirements [RAN4]
· Notes for this objective:
· GNSS (Global Navigation Satellite Systems) capabilities and simultaneous GNSS and NR-NTN operation is supported in RedCap/eRedCap UE.



2 Discussion
2.1 Maximum output power for RedCap
In NR FR1, it is defined that maximum output power for power class 3 applies to RedCap UE. In NTN FR1, only UE power class 3 is defined with same value as NR UE power class 3 currently. Therefore, for RedCap UE with NR NTN operating in FR1-NTN bands, maximum output power for power class 3 specified in clause 6.2.1 in TS 38.101-5 applies.
Proposal 1: For RedCap UE with NR NTN operating in FR1-NTN bands, maximum output power for power class 3 specified in clause 6.2.1 in TS 38.101-5 applies.
2.2 Reference sensitivity for FD-FDD RedCap and eRedCap
First of all, for NTN bands n256 and n255, REFSENS aligns with NR bands n65 and n24 respectively. For NTN band n254, REFSENS is based on band n53 with 0.5dB relaxation because n254 is an FDD band different from TDD band n53 and suffers from potential performance degradation caused by simultaneous Tx and Rx operations.
Reference sensitivity requirement was heavily discussed for RedCap. It could be argued that the relaxation due to single RX should be 3 dB compared to two RX branches. However, both RF architecture and baseband processing will be somewhat simplified for single RX branch (e.g., there is no support for CA needed). Ultimately, FD-FDD RedCap REFSENS reused FDD delta of 2.5 dB for 5 MHz and 3 dB for 10 MHz/15 MHz/20 MHz BWs [2], which was based on the conclusion for MTC (compared to legacy LTE) [3] for 1 RX FD-FDD. The 2.5 dB comes from two parts: one is single Rx will need 3 dB more SNR than a 2Rx diversity receiver and the other is compromise of 0.5 dB tightening of the implementation margin for single Rx. 
In summary, REFSENS of 2.5 dB tightening for 5 MHz and 3 dB for 10,15, 20 MHz can be reused for FD-FDD RedCap UE with NR NTN operating in FR1-NTN bands.
[bookmark: OLE_LINK23][bookmark: OLE_LINK50][bookmark: OLE_LINK66]Proposal 2: REFSENS of 2.5 dB tightening for 5 MHz and 3 dB for 10, 15, 20 MHz can be reused for FD-FDD RedCap UE with NR NTN operating in FR1-NTN bands.
With regard to eRedCap, the same relaxation for NR should be reused for NTN. For UE supporting IE supportOfERedCap-r18 and IE eRedCapNotReducedBB-BW-r18, the REFSENS requirements are same as RedCap UE. 
[bookmark: _Hlk141708254]For UE supporting IE supportOfERedCap-r18 but not supporting eRedCapNotReducedBB-BW-r18, the reference sensitivity requirements for 5 MHz channel bandwidth with 15 kHz SCS are same as RedCap UE. These requirements for 5 MHz apply also for 10, 15 and 20 MHz channel bandwidth with 15 kHz SCS. In case 5 MHz requirements are not defined, 10 MHz channel bandwidth requirements apply with the reference sensitivity level reduced by 3.2 dB, and the UL configuration set to minimum between RB number as specified in UL configuration table and 25 RB. These requirements for 10 MHz apply also for 15 and 20 MHz channel bandwidth. 
For UE supporting IE supportOfERedCap-r18 but not supporting eRedCapNotReducedBB-BW-r18, for 30 kHz SCS, the reference sensitivity requirements defined for 10 MHz channel bandwidth for RedCap UE apply with reference sensitivity level reduced by 3.0 dB and the UL configuration set to minimum between RB number specified in UL configuration table and 12 RB. These 10 MHz requirements apply also for 15 and 20 MHz channel bandwidth with 30 kHz SCS.
Proposal 3: For supporting of Rel-17 RedCap and Rel-18 eRedCap UEs with NR NTN operating in FR1-NTN bands, it should reuse the principle of defining REFSENS for NR eRedCap UEs. 
3 Conclusion
In this contribution, we shared some views on UE RF requirements for NR NTN phase3 and the proposals are made as follows:
Proposal 1: For RedCap UE with NR NTN operating in FR1-NTN bands, maximum output power for power class 3 specified in clause 6.2.1 in TS 38.101-5 applies.
Proposal 2: REFSENS of 2.5 dB tightening for 5 MHz and 3 dB for 10, 15, 20 MHz can be reused for FD-FDD RedCap UE with NR NTN operating in FR1-NTN bands.
Proposal 3: For supporting of Rel-17 RedCap and Rel-18 eRedCap UEs with NR NTN operating in FR1-NTN bands, it should reuse the principle of defining REFSENS for NR eRedCap UEs. 
4 Reference
[1] RP-234078, New WID: Non-Terrestrial Networks (NTN) for NR Phase 3, Huawei
[2] R4-2120067, WF on the RedCap RF, Ericsson
[3] R4-147954, Reference sensitivity WF for MTC, Vodafone
[4] R4-2206544, WF on the RedCap RF, Ericsson


1

