[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: _Ref452454252]3GPP TSG-RAN WG4 Meeting #110bis	R4- 2408067
Fukuoka, Japan, May 20 – May 24, 2024

Source:	Nokia
Title:	RedCap NTN UEs
Agenda item:	10.15.2.1
Document for:	Discussion

[bookmark: _Toc116995841]Introduction
In this paper, we provide our views on the support of Rel-17 RedCap and Rel-18 eRedCap UEs with NR NTN operating in FR1-NTN bands. RedCap specific objectives mentioned in the WID are copied below for ease of reading.
Objectives:
	[bookmark: _Hlk166226955]
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.
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The following agreements were made in the last RAN4#110bis meeting [2]
	Topic #1: Work plan and RedCap features in scope
Sub-topic 1-1 & 1-2: UE RF impact from DL coverage enhancement and UL capacity enhancements
Agreement: Wait for RAN1 progress before concluding whether there is RAN4 spec impact.
Sub-topic 1-3: HD-FDD (e)RedCap
Agreement: Start the discussions on the RF requirements for NTN RedCap with HD-FDD in the next meeting (RAN4#111).
Sub-topic 1-4: 1Rx vs. 2Rx for (e)RedCap
Agreement: Consider both 1Rx and 2Rx for requirements.
Sub-topic 1-5: eRedCap BW reduction
Agreement: Specify both eRedCap variants, i.e. with and without bandwidth reduction.

Topic 2: NTN (e)RedCap UE RF requirements
Sub-topic 2-1: Target power class
Agreement: Target power class is PC3.
Sub-topic 2-2: Channel bandwidths and SCS
Agreement: Adopt the same bandwidth as well as SCS as TN RedCap and TN eRedCap UE.
Sub-topic 2-3: Re-use of TN requirements and specification structure
Agreement: Add RedCap and eRedCap NTN requirements under the same new suffix into TS 38.101-5. Consider re-use of TN specification structure, i.e. which clauses are under suffix I in TS 38.101-1, as starting point.
Sub-topic 2-4: Operating bands
Agreement: All the NR-NTN FR1-NTN bands will be considered.
Sub-topic 2-5: 2 Rx FD-FDD Refsens
Agreement: Re-use non-RedCap NTN UE refsens for 2Rx FD-FDD NTN (e)RedCap UE
Sub-topic 2-6: 1 Rx FD-FDD Refsens
Agreement: Re-use TN (e)RedCap UE 1 Rx refsens allowance for NTN (e)RedCap UE as follows
	Operating band
	Channel bandwidth (MHz)
	ΔR1R (dB)

	FDD band 
	5 
	2.5

	FDD band 
	10, 15, 20
	3.0





Discussion
HD-FDD requirements
It was agreed last time to start the discussion regarding the RF specification impact of HD-FDD. For TN, HD-FDD REFSENS is a bit more tightened compared to the FDD case because of lack of TX self-interference and insertion loss difference in the front-end architecture. As those fundamental assumptions haven’t changed, there should be no reasoning that similar tightening rules, that had been employed for TN RedCap UEs, cannot be employed also for NTN RedCap UEs.
[bookmark: _Toc166485298]Rel17 TN RedCap REFSENS tightening rules apply for NTN RedCap. This results in 0.5 dB of REFSENS tightening for bands n254, and n256. For band n255, the framework yields 0dB tightening. These tightening values are for 5 MHz channel bandwidth with 2RX. 
[bookmark: _Toc166485299][bookmark: _Toc116995848]For channel bandwidth larger than 5 MHz, 5MHz REFSENS value will be scaled based on the number of PRBs.
Conclusion
The following Observations and Proposals were made:
Proposal 1: Rel17 TN RedCap REFSENS tightening rules apply for NTN RedCap. This results in 0.5 dB of REFSENS tightening for bands n254, and n256. For band n255, the framework yields 0dB tightening. These tightening values are for 5 MHz channel bandwidth with 2RX.
Proposal 2: For channel bandwidth larger than 5 MHz, 5MHz REFSENS value will be scaled based on the number of PRBs.
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