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[bookmark: OLE_LINK6]<< Start of change >>
[bookmark: _Toc123057897][bookmark: _Toc124256590][bookmark: _Toc106127532][bookmark: _Toc97562265][bookmark: _Toc104503610][bookmark: _Toc104206650][bookmark: _Toc104122492][bookmark: _Toc104205443]5	Operating bands and channel arrangement
[bookmark: _Toc120570006][bookmark: _Toc368026195][bookmark: _Toc121162798][bookmark: _Toc111062011][bookmark: _Toc124177934][bookmark: _Toc124177507][bookmark: _Toc121827679]5.2	Operating bands
E-UTRA satellite access is designed to operate in the operating bands defined in Table 5.2-1.
Table 5.2-1 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
	

	256
	1980 MHz
	–
	2010 MHz
	2170 MHz
	–
	2200 MHz
	FDD

	255
	1626.5 MHz
	–
	1660.5 MHz
	1525 MHz
	–
	1559 MHz
	FDD

	[254]
	1610 MHz
	-
	1626.5 MHz
	2483.5 MHz
	-
	2500 MHz
	FDD

	NOTE:	Satellite bands are numbered in descending order from 256



[bookmark: _Toc124177514][bookmark: _Toc124177941][bookmark: _Toc121827686][bookmark: _Toc121162805][bookmark: _Toc120570013][bookmark: _Toc61367257][bookmark: _Toc21344198][bookmark: _Toc61372640][bookmark: _Toc84404831][bookmark: _Toc36107473][bookmark: _Toc104206656][bookmark: _Toc37251232][bookmark: _Toc29802731][bookmark: _Toc45888018][bookmark: _Toc29802106][bookmark: _Toc45888617][bookmark: _Toc84413440][bookmark: _Toc68230580][bookmark: _Toc75467000][bookmark: _Toc29801682][bookmark: _Toc104503616][bookmark: _Toc104122498][bookmark: _Toc104205449][bookmark: _Toc106127538][bookmark: _Toc69083993][bookmark: _Toc97562271][bookmark: _Toc124256601][bookmark: _Toc83580322][bookmark: _Toc76718012][bookmark: _Toc76509022][bookmark: _Toc123057903][bookmark: _Toc123057908][bookmark: _Toc106127543][bookmark: _Toc124256596]5.4A	Channel arrangement for category M1
[bookmark: _Toc130826070][bookmark: _Toc368026209][bookmark: _Toc124177516][bookmark: _Toc121162807][bookmark: _Toc111062020][bookmark: _Toc124177943][bookmark: _Toc120570015][bookmark: _Toc121827688]5.4A.2	Channel raster, carrier frequency and EARFCN
The global frequency raster is defined for all frequencies. The granularity of the global frequency raster is 100 kHz, which means that the carrier centre frequency must be an integer multiple of 100 kHz. For each operating band, a subset of frequencies from the global frequency raster are applicable and forms a channel raster with a granularity ΔFRaster.
The carrier frequency in the uplink and downlink is designated by the E-UTRA Absolute Radio Frequency Channel Number (EARFCN) in the range 0 – 262143. The relation between EARFCN and the carrier frequency in MHz for the downlink is given by the following equation, where FDL_low and NOffs-DL are given in Table 5.4A.2-1 and NDL is the downlink EARFCN.
	FDL = FDL_low + 0.1(NDL – NOffs-DL)
The relation between EARFCN and the carrier frequency in MHz for the uplink is given by the following equation where FUL_low and NOffs-UL are given in Table 5.4.2-1 and NUL is the uplink EARFCN.
	FUL = FUL_low + 0.1(NUL – NOffs-UL)
The applicable channel raster and EARFCNs for each operating band are specified in Table 5.4A.2-1.
[bookmark: _Hlk499903272]For operating bands with a channel raster of 100 kHz, every EARFCN within the operating band shall be applicable for the channel raster, and the step size for the channel raster in Table 5.4A.2‑1 is given as <1>. The broadcast parameter earfcn-LSB defined in TS36.331 [6] may be used to assist the UE in synchronizing to the cell.
Table 5.4A.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)

	256
	100
	2170
	229076
	229076 –<1>- 229375
	1980
	261844
	261844 –<1>- 262143

	255
	100
	1525
	228736
	228736 –<1>- 229075
	1626.5
	261504
	261504 –<1>- 261843

	[254]
	100
	2483.5
	228571
	228571 –<1>- 228735
	1610
	261339
	261339 –<1>- 261503

	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.



[bookmark: _Toc121827689][bookmark: _Toc120570016][bookmark: _Toc111062022][bookmark: _Toc124177517][bookmark: _Toc121162808][bookmark: _Toc368026210][bookmark: _Toc124177944]5.4A.3	TX–RX frequency separation
The default E-UTRA TX channel (carrier centre frequency) to RX channel (carrier centre frequency) separation is specified in Table 5.4A.3-1 for the TX and RX channel bandwidth defined in Table 5.3A-1.
Table 5.4A.3-1: Default UE TX-RX frequency separation
	E-UTRA Operating Band
	TX – RX 
carrier centre frequency
separation

	256
	190 MHz

	255
	-101.5 MHz

	[254]
	873.5 MHz


[bookmark: _Toc121827694][bookmark: _Toc124177949][bookmark: _Toc111062025][bookmark: _Toc124177522][bookmark: _Toc121162813][bookmark: _Toc120570021][bookmark: _Toc368026212]6	Transmitter characteristics
[bookmark: _Toc124177525][bookmark: _Toc120570024][bookmark: _Toc124177952][bookmark: _Toc121162816][bookmark: _Toc121827697]6.2A	Transmit power for category M1
[bookmark: _Toc111062028][bookmark: _Toc368026216][bookmark: _Toc120570025][bookmark: _Toc124177953][bookmark: _Toc121162817][bookmark: _Toc121827698][bookmark: _Toc124177526]6.2A.1	UE maximum output power for category M1
The following UE Power Classes define the maximum output power for any transmission bandwidth within the channel bandwidth. The period of measurement shall be at least one sub frame (1ms).
Table 6.2A.1-1: UE Power Class
	EUTRA band
	Class 2
(dBm)
	Tolerance
(dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 5 (dBm)
	Tolerance (dB)

	256
	
	
	23
	+/-2
	20
	+/-2

	255
	
	
	23
	+/-2
	20
	+/-2

	[254]
	
	
	23
	+/-2
	20
	+/-2

	NOTE 1:	PPowerClass is the maximum UE power specified without taking into account the tolerance.


[bookmark: _Toc121827702][bookmark: _Toc121162821][bookmark: _Toc124177530][bookmark: _Toc124177957][bookmark: _Toc120570029]6.2B	Transmit power for category NB1 and NB2
[bookmark: _Toc120570030][bookmark: _Toc124177958][bookmark: _Toc124177531][bookmark: _Toc121162822][bookmark: _Toc121827703]6.2B.1	UE maximum output power for category NB1 and NB2
Category NB1 and NB2 UE Power Classes are specified in Table 6.2B.1-1 and define the maximum output power for any transmission bandwidth within the category NB1 and NB2 channel bandwidth. For 3.75 kHz sub-carrier spacing the maximum output power is defined as mean power of measurement which period is at least one slot (2ms) excluding the 2304Ts gap when UE is not transmitting. For 15kHz sub-carrier spacing the maximum output power is defined as mean power of measurement which period is at least one sub-frame (1ms).
Table 6.2B.1-1: UE Power Class
	EUTRA band
	Class 3 (dBm)
	Tolerance (dB)
	Class 5 (dBm)
	Tolerance (dB)

	256
	23
	+/-2
	20
	+/-2

	255
	23
	+/-2
	20
	+/-2

	[254]
	23
	+/-2
	20
	+/-2




[bookmark: _Toc130826108][bookmark: _Toc124177554][bookmark: _Toc121162845][bookmark: _Toc120570053][bookmark: _Toc121827726][bookmark: _Toc124177981][bookmark: _Toc124177992][bookmark: _Toc124177565][bookmark: _Toc120570064][bookmark: _Toc130826119][bookmark: _Toc121827737][bookmark: _Toc121162856]6.5A	Output RF spectrum emissions for category M1
[bookmark: _Toc124177989][bookmark: _Toc120570061][bookmark: _Toc130826116][bookmark: _Toc121827734][bookmark: _Toc124177562][bookmark: _Toc121162853]6.5A.4	Spurious emission for category M1
6.5A.4.3	Spurious emission band UE co-existence
This clause specifies the requirements for E-UTRA satellite bands for UE coexistence with protected bands.
Table 6.5A.4.3-1: Requirements for spurious emissions for UE co-existence
	E-UTRA Band
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	[254]
	E-UTRA Band 2, 4, 5, 12, 13, 14, 17, 24, 25, 26, 29, 30, 31, 41, 48, 54, 66, 70, 71, 72, 85, 87, 88, 103
NR Band n1, n3, n7, n8, n18, n20, n28, n34, n38, n39, n40, n50, n51, n53, n54, n65, n67, n74, n75, n76, n77, n78, n90, n91, n92, n93, n94, n105
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	NR Band n79
	FDL_low
	-
	FDL_high
	-50
	1
	2

	255

	E-UTRA Band 2, 4, 5, 12, 13, 14, 17, 24, 25, 26, 29, 30, 41, 48, 66, 70, 71, 85, 103
NR Band n1, n3, n7, n8, n18, n20, n28, n34, n38, n39, n40, n50, n51, n53, n65, n67, n74, n75, n76, n90, n91, n92, n93, n94
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	NR Band n77, n78, n79
	FDL_low 
	-
	FDL_high
	-50
	1
	2

	256
	E-UTRA Band 1, 3, 5,7, 8, 11, 18, 19, 20, 21, 22, 26, 27, 28, 31, 33, 32, 35, 38, 40, 41, 42, 43, 50, 51, 65, 68, 69, 72, 74, 75, 76, 87, 88
NR Band n12, n13, n14, n24, n29, n30,  n39, n48, n53, n66, n67, n71, n78, n79, n85, n90, n91, n92, n93, n94, n101
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	NR Band n77
	FDL_low 
	- 
	FDL_high
	-50
	1
	2

	
	NR Band n2, n25, n70
	FDL_low
	- 
	FDL_high
	NA
	NA
	3

	NOTE 1:	FDL_low and FDL_high refer to each E-UTRA frequency band specified in Table 5.4A.2-1
NOTE 2:	As exceptions, measurements with a level up to the applicable requirements defined in Table 6.5A.4.2-2 are permitted for each assigned E-UTRA carrier used in the measurement due to 2nd, 3rd, 4th [or 5th] harmonic spurious emissions. Due to spreading of the harmonic emission the exception is also allowed for the first 1 MHz frequency range immediately outside the harmonic emission on both sides of the harmonic emission. This results in an overall exception interval centred at the harmonic emission of (2MHz + N x LCRB x 180kHz), where N is 2, 3, 4, [5] for the 2nd, 3rd, 4th [or 5th] harmonic respectively. The exception is allowed if the measurement bandwidth (MBW) totally or partially overlaps the overall exception interval.
NOTE 3:	The co-existence between 256 and band 2, 25 and 70 is subject to regional/national regulation.
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