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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:
· [bookmark: OLE_LINK1]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 share some views on UE RF requirement for the Extended L-band. 
[bookmark: OLE_LINK20][bookmark: OLE_LINK10][bookmark: OLE_LINK14][bookmark: OLE_LINK13]Discussion  
2.1 Channel raster, carrier frequency and EARFCN
The following agreement was achieved in the last meeting.
	Agreement:
· For the Extended L-band, the channel raster, carrier frequency and EARFCN can be defined as Table 2.2-1.
Table 2.2-1: 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]
	1518
	[228501]
	[228501-<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.





The channel raster and offset range of band 253 have not been confirmed in the above agreement. Based on TS 36.102 [2] and WF [3], the channel raster of band 256, 255 and 254 are all 100 kHz, and the relation between EARFCN and the carrier frequency of band 256, 255 and 254 are same. We have not seen any technical reasons to change the rules for Band 253. Therefore, the channel raster, carrier frequency and EARFCN can be confirmed for Extended L-band as Table 2.1-1.
Table 2.1-1: 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
	1518
	228501
	228501-<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 1: For the Extended L-band, the channel raster, carrier frequency and EARFCN can be confirmed as Table 2.1-1.
2.2 Default UE TX-RX frequency separation
In RAN4 #106bis meeting, an agreement was achieved for TX-RX frequency separation as follows:
	Agreement:
· Consider if Option 1 can be agreed as a starting point, pending further checking of the frequency range.
· Proposals
· Option 1: For the Extended L-band, the TX–RX frequency separation should be defined as Table 2.4-1 (ZTE)
Table 2.4-1: Default UE TX-RX frequency separation
	E-UTRA Operating Band
	TX – RX 
carrier centre frequency
separation

	[253]
	-150 MHz





The default E-UTRA TX channel (carrier centre frequency) to RX channel (carrier centre frequency) separation for the Extended L-band should be confirm as Table 2.2-1.
Table 2.2-1: Default UE TX-RX frequency separation
	E-UTRA Operating Band
	TX – RX 
carrier centre frequency
separation

	253
	-150 MHz


Proposal 2: For the Extended L-band, the TX–RX frequency separation should be confirm as Table 2.2-1.
2.3 Reference sensitivity power level
The extended L-band is adjacent to the DL of TN band 24 and NTN band 255 which both support eMTC category M1 and the reference sensitivity power level REFSENS of both band 24 and band 255 are -102.7 dBm. Therefore, the REFSENS of band 24 and band 255 can be reused to the extended L-band as shown in Table 2.3-1 and Table 2.3-2.
Table 2.3-1: 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 2.3-2: Reference sensitivity for HD-FDD UE category M1 QPSK PREFSENS
	NTN Band
	REFSENS (dBm)
	Duplex Mode

	253
	-103.5
	HD-FDD

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.5 in TS 36.101 [7].


Similarly, the REFSENS of band 255 also can be reused to extended L-band as shown in Table 2.3-3.
Table 2.3-3: Reference sensitivity for UE category NB1 and NB2
	Operating band
	REFSENS [dBm]

	According to subclause 5.2B in TS 36.102
	- 108.2


Proposal 3: For the extended L-band, the reference sensitivity level for eMTC NTN can be defined as Table 2.3-1 and Table 2.3-2 and the reference sensitivity level for NB-IoT can be defined as Table 2.3-3.
2.4 Receiver blocking requirement
In the last meeting, an agreement was achieved for receiver blocking requirement as follows:
	Agreement: 
· Specify UE receiver blocking requirements by starting with ECC Report 263. Companies are encouraged to study how to capture these requirements in the specification. 
· Study the feasibility of specifying UE receiver blocking requirements at the 1518 MHz band edge and at the 1520 MHz channel offset.


According to the following information of ECC report 263 [4], the interference level for MES receiver is -48 dBm with low antenna gain of 3dBi for 1 MHz frequency separation and the interference level for MES receiver is -33 dBm with low antenna gain of 3dBi for 3MHz frequency separation. The interference bandwidth is a 5 MHz broadband signal interferer (LTE).
	Table 8: Assumed blocking level for enhanced MES receivers
	Frequency separation 
between channel edges
	Interference level 
(at output of receiving antenna)

	1 MHz
	–55 to –45 dBm

	3 MHz
	–35 to –30 dBm

	6 MHz
	–30 to –25 dBm



Based on the final results of its compatibility studies, it is concluded that: 
the minimum in-band blocking characteristic for land mobile earth stations receivers from a 5 MHz broadband signal interferer (LTE) operating below 1518 MHz shall be −30dBm above 1520 MHz[footnoteRef:0]0, [0: ] 




2.4.1 In-band blocking requirement for UE category M1
As shown in figure 2.4-1, we note that the proposed blocker of 5MHz broadband signal interferer with 1 MHz frequency separation from band 253 includes the case 1 and case 2 blockers for which most bands are required to meet at -56 dBm and -44 dBm and the case 1 and case 2 blockers are 1.4 MHz bandwidth. In addition, the interference level for MES receiver is -33 dBm for 3MHz frequency separation which is more challenging than the existing in-band blocking requirement. 
[image: IMG_256]
Figure 2.1-1 The location of 5MHz broadband signal interferer blocker 
Therefore, based on the analysis and agreement above, two sets of UE in-band blocking requirements at the 1518 MHz band edge and at the 1520 MHz channel offset should be introduced and case 3 and case 4 in-band blocking requirement can be introduced as shown in Table 2.4-1.
Table2.4-1: In-band blocking
	E-UTRA band
	Parameter
	Unit
	Case 1
	Case 2
	Case 34
	Case 44

	
	PInterferer
	dBm
	-56
	-44
	-48
	-33

	
	FInterferer (offset)
	MHz
	=-BW/2 – FIoffset,case 1
&
=+BW/2 + FIoffset,case 1
	≤-BW/2 – FIoffset,case 2
&
≥+BW/2 + FIoffset,case 2
	
	

	256, 255
	FInterferer
	MHz
	(NOTE 2)
	FDL_low – 15
to
FDL_high + 15
	
	

	253
	FInterferer
	MHz
	(NOTE 2)
	FDL_low – 15
to
FDL_high + 15
	FDL_low – 3.5
	FDL_low – 5.5

	NOTE 1:	For certain bands, the unwanted modulated interfering signal may not fall inside the UE receive band, but within the first 15 MHz below or above the UE receive band
NOTE 2:	For each carrier frequency the requirement is valid for two frequencies:
a. the carrier frequency -BW/2 - FIoffset, case 1 and
b. the carrier frequency +BW/2 + FIoffset, case 1
NOTE 3:  FInterferer range values for unwanted modulated interfering signal are interferer center frequencies 
NOTE 4:  The Interferer bandwidth for Case 3 and Case 4 is a 5 MHz broadband signal interferer (LTE)


Proposal 4: For the extended L-band, the in-band blocking requirement for UE category M1 can be specified as shown in Table 2.4-1. 
2.4.2 In-band blocking requirement for UE category NB1 and NB2
For UE category NB1 and NB2, the interference of a 5 MHz broadband signal interferer (LTE) has not overlapping with the IBB1 and IBB2 blocker and the interference level of -48 dBm and -33 dBm with different frequency separation has more challenging than the existing in-band blocking requirement. Similarly, additional in-band blocking requirement should be introduced to cover the conclusion of ECC report 263 and additional in-band blocking requirement for UE category NB1 and NB2 can be specified as shown in Table 2.4-2.
Table 2.4-2: Additional in-band blocking parameters for category NB1 and NB2
	IBB3 test Parameters

	Category NB1 or NB2 signal power
(Pwanted  ) / dBm
	REFSENS + 6 dB

	Interferer
	E-UTRA

	Interferer signal power
(PInterferer ) / dBm 
	- 48 dBm

	Interferer bandwidth
	5 MHz

	Interferer offset from category NB1 or NB2 channel edge
	FDL_low -3.5 MHz

	IBB4 test Parameters

	Category NB1 or NB2 signal power
(Pwanted  ) / dBm
	REFSENS + 6 dB

	Interferer
	E-UTRA

	Interferer signal power
(PInterferer ) / dBm 
	- 33 dBm

	Interferer bandwidth
	5 MHz

	Interferer offset range from category NB1 or NB2 channel edge
	FDL_low - 5.5 MHz


[bookmark: OLE_LINK2]Proposal 5: For the extended L-band, additional in-band blocking requirement for UE category NB1 and NB2 can be specified as shown in Table 2.4-2.
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 are made as following:
Proposal 1: For the Extended L-band, the channel raster, carrier frequency and EARFCN can be confirmed as Table 2.1-1.
Proposal 2: For the Extended L-band, the TX–RX frequency separation should be confirm as Table 2.2-1.
Proposal 3: For the extended L-band, the reference sensitivity level for eMTC NTN can be defined as Table 2.3-1 and Table 2.3-2 and the reference sensitivity level for NB-IoT can be defined as Table 2.3-3.
Proposal 4: For the extended L-band, the in-band blocking requirement can be specified as shown in Table 2.4-1. 
Proposal 5: For the extended L-band, additional in-band blocking requirement for UE category NB1 and NB2 can be specified as shown in Table 2.4-2. 
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