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Introduction
In the RAN#102 meeting, the NR NTN enhancement phase 3 WID [1] was agreed for Rel-19 with the following RF objectives.

	5. 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.




In this paper, we’d like to check the RAN4 spec impacts on this work item.
Discussion
As RAN1 is checking whether any essential changes are needed for HD-FDD (e)RedCap UE supports, at this stage there is no need to open the RF discussion on HD-FDD (e)RedCap UE.
Observation 1: there is no need to open the RF discussion on HD-FDD (e)RedCap UE before RAN1 conclude the essential changes for supporting this feature.
For the normal Rel-17 RedCap and Rel-18 eRedCap UE, the main issue is related to the REFSENS requirements. Currently, there are three NR FR1-NTN bands listed below.
Table 1 NTN satellite bands in FR1-NTN
	NTN satellite operating band
	Uplink (UL) operating band
Satellite Access Node receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
Satellite Access Node transmit / UE receive
FDL,low   –  FDL,high 
	Duplex mode

	n256
	1980 MHz – 2010 MHz
	2170 MHz – 2200 MHz
	FDD

	n255
	1626.5 MHz – 1660.5 MHz
	1525 MHz – 1559 MHz
	FDD

	n254
	1610 – 1626.5 MHz
	2483.5 – 2500 MHz
	FDD

	NOTE: 	NTN satellite bands are numbered in descending order from n256.



It seems that there is no special issue for these three FDD bands.
Discussion for Rel-17 RedCap UE

Thus, the Single antenna port reference sensitivity allowance ΔR1R specified in TS 38.101-1 can be reused for NR NTN RedCap UE.
Proposal 1: It’s proposed to reuse the Single antenna port reference sensitivity allowance ΔR1R specified in TS 38.101-1 for NR NTN RedCap UE in FDD bands.
	Operating band
	Channel bandwidth (MHz)
	ΔR1R (dB)

	FDD band 
	5 
	2.5

	FDD band 
	10, 15, 20
	3.0



Currently, the channel bandwidth for NR NTN UE is not larger than 20MHz. Thus, the existing NR NTN REFSENS requirements (less than or equal to 20MHz channel bandwidth) can be reused for a RedCap UE equipped with 2 Rx antenna ports.
Proposal 2: the existing NR NTN REFSENS requirements (less than or equal to 20MHz channel bandwidth) can be reused for a RedCap UE equipped with 2 Rx antenna ports.
Discussion for Rel-18 eRedCap UE
In Rel-18, there are two kinds of Rel-18 eRedCap UE listed below.

	
	Rel-18 eRedCap UE
(20MHz + PR1)
	Rel-18 eRedCap UE
(BW3/PR3 + PR1)

	UE RF channel BW
	Up to 20MHz
	Up to 20MHz

	PRB restriction
	No PRB restriction
	For 15 kHz SCS, the maximum number of RBs is 25.
For 30 kHz SCS, the maximum number of RBs is 12

	Peak data rate reduction
	Targeted to same peak data rate, i.e. 10Mbps



Proposal 3: RAN4 can discuss whether both two kinds of Rel-18 eRedCap UE can be supported for NR NTN.

Summary
Observation 1: there is no need to open the RF discussion on HD-FDD (e)RedCap UE before RAN1 conclude the essential changes for supporting this feature.
Proposal 1: It’s proposed to reuse the Single antenna port reference sensitivity allowance ΔR1R specified in TS 38.101-1 for NR NTN RedCap UE in FDD bands.
	Operating band
	Channel bandwidth (MHz)
	ΔR1R (dB)

	FDD band 
	5 
	2.5

	FDD band 
	10, 15, 20
	3.0



Proposal 2: the existing NR NTN REFSENS requirements (less than or equal to 20MHz channel bandwidth) can be reused for a RedCap UE equipped with 2 Rx antenna ports.

Proposal 3: RAN4 can discuss whether both two kinds of Rel-18 eRedCap UE can be supported for NR NTN.



	
	Rel-18 eRedCap UE
(20MHz + PR1)
	Rel-18 eRedCap UE
(BW3/PR3 + PR1)

	UE RF channel BW
	Up to 20MHz
	Up to 20MHz

	PRB restriction
	No PRB restriction
	For 15 kHz SCS, the maximum number of RBs is 25.
For 30 kHz SCS, the maximum number of RBs is 12

	Peak data rate reduction
	Targeted to same peak data rate, i.e. 10Mbps
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