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1	Introduction

RAN plenary has agreed a new work item for further enhancements for NR NTN [1]. In this contribution the WI objectives and related UE RF impacts are discussed.

2	Discussion

 (
Study and specify
 if beneficial
 downlink coverage enhancements targeting support for additional reference satellite payload parameters covering both GSO and NGSO constellations operating in FR1-NTN or FR2-NTN [RAN1, RAN2, RAN4]
Uplink Capacity/Throughput Enhancement for FR1-NTN [RAN1, RAN2, RAN4]
Specify signaling of the intended service area of a broadcast service (e.g. MBS broadcast) via NR NTN [RAN2, RAN3]
Support of regenerative payload [RAN3, 
RAN2, RAN4
]
Support of Rel-17 
RedCap
 and Rel-18 
eRedCap
 UEs with NR NTN operating in FR1-NTN bands [RAN4, RAN1]
)The main bullets of the WI objectives from [1] are reproduced below

RAN4 is included in objectives 1, 2, 4 and 5 and the UE RF impacts for these objectives are discussed next.
The DL coverage enhancements (objective 1) are related to power sharing between SAN beams and could include aspects like turning off some beams to enable increased transmit power for other beams. This kind of enhancement is transparent for UE RF and no impact is expected at current time.
UL capacity enhancement objective (objective 2) includes a sub-bullet to update RF requirements accordingly, if needed. Whether there is a need depends on which solution(s) RAN1 ends up specifying. Currently, RAN1 is looking into multiple different options, some of which do not change the signal characteristics, while some other techniques under study include concepts like not transmitting some subcarriers while simultaneously power boosting other subcarriers. Such power boosting could impact e.g. in-band emissions. However, at this point of time it is premature for RAN4 to start detailed study on specification impacts, as RAN1 has not yet converged on which solution(s) will be specified.
Support of regenerative payload (objective 4) includes RAN4, but we did non identify any UE RF impact.
The fifth and final objective of supporting Rel-17 RedCap and Rel-18 eRedCap for FR1-NTN bands has UE RF impact as 38.101-5 does not cover RedCap requirements yet. Redcap comes in many variants:
· Rel-17 RedCap, with channel bandwidth support from 5 to 20 MHz
· Rel-18 eRedCap,
· Variant 1: Tput reduction to max 10 Mbps per slot
· Variant 2:
· Bandwidth reduction to 25 / 12 RB for 15 / 30 KHz SCS in addition to the 10 Mbps per slot throughput limit
· FD-FDD and HD-FDD versions for all of the above
· 2Rx and 1Rx versions for all of the above
For HD-FDD the work item has a RAN1 feasibility study until end of Q2, and RAN4 needs to wait further before starting work on HD-FDD. Another important aspect on the scope if whether 1 Rx requirements need to be specified, given that the link budget is tight even for 2 Rx solution. It can be envisioned that hand blockage could be an issue for hand-held device with internal antenna and pointing the antenna to right direction becomes even more important. This can reduce the robustness of the solution. On the other hand, for device types using e.g. external antenna or designed for non-handheld application, 1 Rx can be practically as good as 2 Rx given the LOS type signal propagation. Therefore, 1 Rx are worth specifying.
Based on the discussion above following observations and proposal are made.
Observation 1: UE RF impact is coming from RedCap and also possibly from UL capacity enhancement. However, RAN4 needs to wait for better maturity of RAN1 design of UL capacity enhancements before working on it.
Observation 2: UE RF impact is not expected for DL coverage enhancements, broadcast service area signalling or support of regenerative payload. 
Proposal 1: Start RAN4 work from FD-FDD RedCap requirements and specify both 2Rx and 1Rx requirements.


3	Conclusion

In this contribution NR NTN phase 3 UE RF impacts were discussed based on work item objectives. Following observations and proposals were made:
Observation 1: UE RF impact is coming from RedCap and also possibly from UL capacity enhancement. However, RAN4 needs to wait for better maturity of RAN1 design of UL capacity enhancements before working on it.
Observation 2: UE RF impact is not expected for DL coverage enhancements, broadcast service area signalling or support of regenerative payload. 
Proposal 1: Start RAN4 work from FD-FDD RedCap requirements and specify both 2Rx and 1Rx requirements. 
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