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Introduction
In this paper, we follow the moderator summary and WF from last meeting [1~2], and continue to discuss the left open issues.
Discussions
	1. 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.



From the WID, we understand Rel-17 RedCap and Rel-18 eRedCap UEs should be supported in NR-NTN bands, and hence the duplexer and filter design difference of these (e)RedCap UEs compared to the normal UEs should remain the same or similar levels. Follow this logic, and intention from WID, we propose the RedCap UE to adopt same tightening rule for their NR-NTN operation.
	FD-FDD 5MHz REFSENS
	HD-FDD REFSENS Tightening
	Bands

	≤ -100 dBm
	0 dB
	n1, n18, n24, n70

	> -100 dBm and ≤ -99 dBm
	0.5 dB
	n30, n65, n66, n74

	> -99 dBm
	0.8 dB
	n2, n3, n5, n7, n8, n12, n13, n14, n20, n25, n26, n28, n71, n85



[bookmark: _Hlk101788946]Table 7.3.2-1: Two antenna port reference sensitivity QPSK PREFSENS for FDD bands
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	35 MHz (dBm)
	40
MHz
(dBm)
	45 MHz (dBm)
	50
MHz
(dBm)

	
	15
	-99.5
	-96.3
	-94.5
	-93.8
	
	
	
	
	
	

	n256
	30
	
	-96.6
	-94.6
	-94.0
	
	
	
	
	
	

	
	60
	
	-97.0
	-94.9
	-94.2
	
	
	
	
	
	

	
	15
	-100.0
	-96.8
	-95.0
	-93.8
	
	
	
	
	
	

	n255
	30
	
	-97.1
	-95.1
	-94.0
	
	
	
	
	
	

	
	60
	
	-97.5
	-95.4
	-94.2
	
	
	
	
	
	

	
	15
	-99.5
	-96.3
	-94.5
	
	
	
	
	
	
	

	n254
	30
	
	-96.6
	-94.6
	
	
	
	
	
	
	

	
	60
	
	-97.0
	-94.9
	
	
	
	
	
	
	

	NOTE：The transmitter shall be set to PUMAX as defined in clause 6.2.4 of 3GPP TS 38.101-1 [5].



And if we take the refsens requirement from NR-NTN TS 38.101-5 as shown in below above, then it’s straightforward to have the tightening requirement for these (e)RedCap UEs in NR-NTN.
Proposal 1: Proposed to reuse the tightening rule which is 0dB for n255, 0.5 dBfor n254 and n256 for 5MHz, for 2Rx HD-FDD NTN (e)RedCap UE. And the table is provided below.
(New) Table 7.3I.x-y: HD-FDD RedCap UE with 2 Rx antenna port reference sensitivity 
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	
	
	
	
	
	

	
	15
	-100
	-96.8
	-95
	-94.3
	
	
	
	
	
	

	n256
	30
	
	-97.1
	-95.1
	-94.5
	
	
	
	
	
	

	
	60
	
	-97.5
	-95.4
	-94.7
	
	
	
	
	
	

	
	15
	-100.0
	-96.8
	-95.0
	-93.8
	
	
	
	
	
	

	n255
	30
	
	-97.1
	-95.1
	-94.0
	
	
	
	
	
	

	
	60
	
	-97.5
	-95.4
	-94.2
	
	
	
	
	
	

	
	15
	-100
	-96.8
	-95
	
	
	
	
	
	
	

	n254
	30
	
	-97.1
	-95.1
	
	
	
	
	
	
	

	
	60
	
	-97.5
	-95.4
	
	
	
	
	
	
	

	NOTE：The transmitter shall be set to PUMAX as defined in clause 6.2.4 of 3GPP TS 38.101-1 [5].



And then, given the meeting had agreed to reuse the ΔR1R as TN as below:
	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






Then to apply this agreement to the above table, the 1Rx HD-FDD REFSENS can be derived below:
Observation 1: By applying the agreed refsens allowance ΔR1R to the 2Rx refsens table above, the 1Rx HD-FDD REFSENS can be calculated in the table below.
(New) Table 7.3I.x-z: HD-FDD RedCap UE with 1 Rx antenna port reference sensitivity 
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	
	
	
	
	
	

	
	15
	-97.5
	-94.3
	-92.5
	-91.8
	
	
	
	
	
	

	n256
	30
	
	-94.6
	-92.6
	-92
	
	
	
	
	
	

	
	60
	
	-95
	-92.9
	-92.2
	
	
	
	
	
	

	
	15
	-97.5
	-94.3
	-92.5
	-91.3
	
	
	
	
	
	

	n255
	30
	
	-94.6
	-92.6
	-91.5
	
	
	
	
	
	

	
	60
	
	-95
	-92.9
	-91.7
	
	
	
	
	
	

	
	15
	-97.5
	-94.3
	-92.5
	
	
	
	
	
	
	

	n254
	30
	
	-94.6
	-92.6
	
	
	
	
	
	
	

	
	60
	
	-95
	-92.9
	
	
	
	
	
	
	

	NOTE：The transmitter shall be set to PUMAX as defined in clause 6.2.4 of 3GPP TS 38.101-1 [5].



Another left issue is the regulatory requirement. From our observation, the (e)RedCap UEs have no fundamental difference to the normal TN UE, especially under the assumption of FR1-NTN specifications. Then our observation is that the (e)RedCap UEs can fit into the existing regulatory requirements/survey that had been done in TR 38.863, and there seems to be no additional regulatory requirements should be pay attention to.
Observation 2: The (e)RedCap UEs can fit into the existing regulatory framework/survey that had been done for FR1-NTN normal UEs as summarized in TR 38.863 or Rel-17. There should be no additional burden to simply adopt (e)RedCap UEs into FR1-NTN. We can continue check this and see if there’s any other inputs.

Conclusion
The following observations and proposals were submitted in this document for the meeting to disucss:
Proposal 1: Proposed to reuse the tightening rule which is 0dB for n255, 0.5 dBfor n254 and n256 for 5MHz, for 2Rx HD-FDD NTN (e)RedCap UE. 
(New) Table 7.3I.x-y: HD-FDD RedCap UE with 2 Rx antenna port reference sensitivity 
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	
	
	
	
	
	

	
	15
	-100
	-96.8
	-95
	-94.3
	
	
	
	
	
	

	n256
	30
	
	-97.1
	-95.1
	-94.5
	
	
	
	
	
	

	
	60
	
	-97.5
	-95.4
	-94.7
	
	
	
	
	
	

	
	15
	-100.0
	-96.8
	-95.0
	-93.8
	
	
	
	
	
	

	n255
	30
	
	-97.1
	-95.1
	-94.0
	
	
	
	
	
	

	
	60
	
	-97.5
	-95.4
	-94.2
	
	
	
	
	
	

	
	15
	-100
	-96.8
	-95
	
	
	
	
	
	
	

	n254
	30
	
	-97.1
	-95.1
	
	
	
	
	
	
	

	
	60
	
	-97.5
	-95.4
	
	
	
	
	
	
	

	NOTE：The transmitter shall be set to PUMAX as defined in clause 6.2.4 of 3GPP TS 38.101-1 [5].



Observation 1: By applying the agreed refsens allowance ΔR1R to the 2Rx refsens table above, the 1Rx HD-FDD REFSENS can be calculated in the table below.
(New) Table 7.3I.x-z: HD-FDD RedCap UE with 1 Rx antenna port reference sensitivity 
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	
	
	
	
	
	

	
	15
	-97.5
	-94.3
	-92.5
	-91.8
	
	
	
	
	
	

	n256
	30
	
	-94.6
	-92.6
	-92
	
	
	
	
	
	

	
	60
	
	-95
	-92.9
	-92.2
	
	
	
	
	
	

	
	15
	-97.5
	-94.3
	-92.5
	-91.3
	
	
	
	
	
	

	n255
	30
	
	-94.6
	-92.6
	-91.5
	
	
	
	
	
	

	
	60
	
	-95
	-92.9
	-91.7
	
	
	
	
	
	

	
	15
	-97.5
	-94.3
	-92.5
	
	
	
	
	
	
	

	n254
	30
	
	-94.6
	-92.6
	
	
	
	
	
	
	

	
	60
	
	-95
	-92.9
	
	
	
	
	
	
	

	NOTE：The transmitter shall be set to PUMAX as defined in clause 6.2.4 of 3GPP TS 38.101-1 [5].



Observation 2: The (e)RedCap UEs can fit into the existing regulatory framework/survey that had been done for FR1-NTN normal UEs as summarized in TR 38.863 or Rel-17. There should be no additional burden to simply adopt (e)RedCap UEs into FR1-NTN. We can continue check this and see if there’s any other inputs.
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