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Introduction
In RAN#99 meeting, the work item [RP-230790] on introduction of the Extended L-band was approved. Part of the objective is as follows:
· Specify a new E-UTRA NTN FDD band, with initial scope for Region 1, with UE transmitting at 1668 – 1675 MHz and SAN transmitting at 1518 – 1525 MHz
· NOTE: The introduction of this new NTN band through this WID has no impact on existing 3GPP terrestrial band specifications.
· Support UE Categories NB1, NB2, M1;
· Support UE Power class 3 (+23dBm) and Power Class 5 (+20dBm); 
· Introduce the corresponding SAN and UE RF core requirements;
· Introduce the corresponding RRM requirements.	
In this contribution, we want to share some initial views on UE RF requirements for the Extended L-band. 
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2.1. Analysis on co-existence and ECC report 263
Based on the WID objective, a new E-UTRA NTN FDD band, with initial scope for Region 1, with UE transmitting at 1668–1675 MHz and SAN transmitting at 1518–1525 MHz will be introduced. Therefore, the coexistence with bands 74/n74, 75/n75, n92 and n94 in Region 1 should be studied[2].
 
	LTE/NR operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL_low   –  FUL_high
	Downlink (DL) operating band
BS transmit / UE receive
FDL_low   –  FDL_high
	Duplex Mode

	74/n74
	1427 MHz – 1470 MHz
	1475 MHz – 1518 MHz
	FDD

	75/n75
	N/A
	1432 MHz – 1517 MHz
	SDL

	n92
	832 MHz – 862 MHz
	1432 MHz – 1517 MHz
	FDD

	n94
	880 MHz – 915 MHz
	1432 MHz – 1517 MHz
	FDD



According to the following conclusion of ECC report 263 [3], there is still interference with the frequency separation of 3MHz and 6MHz. If the interference is not suppressed, it will significantly affect the performance of the receiver. 
	With the assumed IMT e.i.r.p. and OOBE values and current values of MES receiver blocking, the interference at 1 MHz frequency separation is high from both IMT OOBE and MES receiver blocking. However, at frequency separations of 3 MHz and 6 MHz the interference from IMT OOBE is reduced but the interference due to MES receiver overload to currently operating MESs remains high. It may be noted that currently operating MESs include those with the tuning range 1525-1559 MHz.


In order to suppress the interference, an Isolation distance can be considered between the IMT BS and MES receiver based on the co-existence simulation assumption [4]. In addition, a 3MHz guard band also can be introduced to address the interference. For the introduction of Isolation distance and/or frequency separation, the receiver performance will not be significantly affected and most receiver characteristics can be reused.
However, this report did not explicitly indicate that the MSS band have to reserve a 3MHz guard band to address the interference and the above conclusion only conveys a message that there is still interference with the frequency separation of 3MHz and 6MHz. In addition, the WID objective has explicitly approved that the DL frequency range of the extended L-band is 1518-1525 MHz. Therefore, the frequency range of extended L-band does not have to introduce a frequency separation of 3MHz which only leave 4 MHz remaining for NTN DL in the extended L-band. However, the receiver performance may be significantly affected and most receiver characteristics can not be reused.
We are open to further discuss how to deal with the interference between TN band and NTN band and we slightly prefer the introduction of Isolation distance and/or frequency separation with most receiver characteristics reused.
Observation 1: For the extended L-band, the introduction of Isolation distance and/or frequency separation can be used to suppress the interference between TN band and NTN band and most receiver characteristics can be reused.
Observation 2: For the extended L-band, without considering Isolation distance and frequency separation, the receiver performance may be significantly affected and most receiver characteristics can not be reused.
Proposal 1: For the extended L-band, the introduction of Isolation distance and/or frequency separation with most receiver characteristics reused are slightly preferred. 
2.2. Operating bands
[bookmark: OLE_LINK2]Based on the agreement numbered extended L-band and the analysis of section 2.1, the extended L-band can be specified as shown in Table 2.2-1.
Table 2.2-1: E-UTRA operating bands for satellite access
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	[253]
	1668 MHz
	–
	1675 MHz
	1521 MHz
	–
	1525 MHz
	FDD

	NOTE:	Satellite bands are numbered in descending order from 256


Proposal 2: The Extended L-band should be defined as Table 2.2-1.
2.3 Channel raster, carrier frequency and EARFCN
The granularity of the global frequency raster and the relation between EARFCN and the carrier frequency of band 256/255 can be reused to the Extended L-band. Therefore, the channel raster, carrier frequency and EARFCN can be defined as Table 2.3-1.
Table 2.3-1: E-UTRA channel numbers
	E-UTRA Operating
Band
	ΔFRaster (kHz)
	Downlink
	Uplink

	
	
	FDL_low (MHz)
	NOffs-DL
	Range of NDL
(First – <Step size> – Last)
	FUL_low (MHz)
	NOffs-UL
	Range of NUL
(First – <Step size> – Last)

	[253]
	100
	1521
	228531
	228531-<1>-228570
	1668
	261269
	261269-<1>-261338

	NOTE 1:	The channel numbers that designate carrier frequencies so close to the operating band edges that the carrier extends beyond the operating band edge shall not be used. This implies that the first 7 channel numbers at the lower operating band edge and the last 6 channel numbers at the upper operating band edge shall not be used for channel bandwidth of 1.4 MHz.


Proposal 3: For the Extended L-band, the channel raster, carrier frequency and EARFCN can be defined as Table 2.3-1.
2.4 Spurious emissions
Based on the agreement approved last meeting, the transmission bandwidth for eMTC and NB-IoT has been reused. The basic spurious emissions requirements formula of TS36.102 can be reused as a starting point for extended L-band. We can further study whether additional requirement are needed based on regulation requirement.
Proposal 4: For the extended L-band, the spurious emissions requirements of TS36.102 can be reused as a starting point.
The extended L-band is adjacent to the UL of NTN band 255 and the UE co-existence emission requirements for band 255 can be reused to the extended L-band as starting point. We can further check which bands should be added in this requirement.
Proposal 5: For the extended L-band, the UE co-existence emission requirements for band 255 can be reused as starting point.
2.5 Reference sensitivity power level
The extended L-band is adjacent to the DL of NTN band 255 and the reference sensitivity power level REFSENS of band 255 can be reused to the extended L-band as shown in Table 2.5-1 and Table 2.5-2.
Table 2.5-1: Reference sensitivity for FDD UE category M1 QPSK PREFSENS
	NTN Band
	REFSENS (dBm)
	Duplex Mode

	[253]
	-102.7
	FDD

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.5- in TS 36.101.



Table 2.5-2: Reference sensitivity for UE category NB1 and NB2
	Operating band
	REFSENS [dBm]

	According to subclause 5.2B in TS 36.102
	- 108.2


Proposal 6: For the extended L-band, the reference sensitivity level for eMTC NTN can be defined as Table 2.5-1 and the reference sensitivity level for NB-IoT can be defined as Table 2.5-2.
2.6 Out-of-band blocking
The extended L-band is adjacent to the DL of NTN band 255 and the out-of-band blocking of band 255 can be reused to the extended L-band as shown in Table 2.6-1 and Table 2.6-2.
Table 2.6-1: Out of-band blocking for category M1 UE
	Operating Band
	Parameter
	Unit
	Range 1
	Range 2
	Range 3

	
	Pinterferer
	dBm
	-44
	-30
	-15

	[253]
	Finterferer (C`W)
	MHz
	-60 < f – FDL_low < -15
or
15 < f – FDL_high < 60
	-85 < f – FDL_low ≤ -60
or
60 ≤ f – FDL_high < 85
	1 ≤ f ≤ FDL_low – 85
or
FDL_high + 85 ≤ f
≤ 12750

	NOTE 1:	Band 256 lower frequency ranges are modified to enable specific implementations.


Table 2.6-2: Out-of-band blocking parameters for category NB1 and NB2 UE
	Operating Band
	Parameter
	Unit
	Range 1
	Range 2
	Range 3

	
	Pw
	dBm
	REFSENS + 6 dB

	
	Pinterferer
	dBm
	-44
	-30
	-153

	[253]
	Finterferer (CW)
	MHz
	-60 < f – FDL_low < -15
or
15 < f – FDL_high < 60
	-85 < f – FDL_low ≤ -60
or
60 ≤ f – FDL_high < 85
	1 ≤ f ≤ FDL_low – 85
or
FDL_high + 85 ≤ f
≤ 12750

	NOTE 1:	The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3.1-2 in TS 36.101 [7] with PCMAX_L as defined in subclause 6.2.5.
NOTE 2:	Band 256 lower frequency ranges are modified to enable specific implementations.
NOTE 3:	For operating bands which downlink band frequency range is between 1475.9 MHz < f < 2690 MHz the power level of the interferer (PInterferer) for Range 3 shall be modified to: -20 dBm for the frequency range which is bounded by FDL_low- 200 MHz of the lowest band that UE supports in frequency range 1475.9 MHz < f < 2690 MHz and FDL_high  + 200 MHz of the highest band that UE supports in frequency range 1475.9 MHz < f < 2690 MHz.”
NOTE 4:	The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm for FInterferer > 2800 MHz and FInterferer < 4400 MHz.


Proposal 7: For the extended L-band, the out-of-band blocking for eMTC NTN can be defined as Table 2.6-1 and the out-of-band blocking for NB-IoT can be defined as Table 2.6-2. 
Conclusions
In this contribution, we want to share some further views on UE RF requirements for Introduction of the satellite L-/S-band. Some proposals and observation are made as following:
Observation 1: For the extended L-band, the introduction of Isolation distance and/or frequency separation can be used to suppress the interference between TN band and NTN band and most receiver characteristics can be reused.
Observation 2: For the extended L-band, without considering Isolation distance and frequency separation, the receiver performance may be significantly affected and most receiver characteristics can not be reused.
Proposal 1: For the extended L-band, the introduction of Isolation distance and/or frequency separation with most receiver characteristics reused are slightly preferred. 
Proposal 2: The Extended L-band should be defined as Table 2.2-1.
Proposal 3: For the Extended L-band, the channel raster, carrier frequency and EARFCN can be defined as Table 2.3-1.
Proposal 4: For the extended L-band, the spurious emissions requirements of TS36.102 can be reused as a starting point.
Proposal 5: For the extended L-band, the UE co-existence emission requirements for band 255 can be reused as starting point.
Proposal 6: For the extended L-band, the reference sensitivity level for eMTC NTN can be defined as Table 2.5-1 and the reference sensitivity level for NB-IoT can be defined as Table 2.5-2.
Proposal 7: For the extended L-band, the out-of-band blocking for eMTC NTN can be defined as Table 2.6-1 and the out-of-band blocking for NB-IoT can be defined as Table 2.6-2.  
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