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<<START OF CHANGES>>
[bookmark: _Toc368026187][bookmark: _Toc111062007][bookmark: _Toc117689369][bookmark: _Hlk108476555]4.3	Specification Suffix Information
The following suffixes are defined at 2nd level for clauses 5, 6, and 7 and [TBD – either 2nd or 3rd level] for other clauses, as shown in Table 4.3-1. 
Table 4.3-1: Definition of suffixes
	Clause suffix
	Variant

	A
	Cat-M1

	B
	NB1, NB2



The suffixes shall apply as defined in clause 4.2.
[bookmark: _Toc368026189][bookmark: _Toc111062008][bookmark: _Toc117689370]4.4	RF requirements in later releases

[bookmark: _Toc368026190][bookmark: _Toc111062009][bookmark: _Toc117689371]5	Operating bands and channel arrangement
[bookmark: _Toc368026191][bookmark: _Toc111062010][bookmark: _Toc117689372]5.1	General
The channel arrangements presented in this clause are based on the operating bands and channel bandwidths defined in the present release of specifications.
NOTE:	Other operating bands and channel bandwidths may be considered in future releases.

[bookmark: _Toc368026195][bookmark: _Toc111062011][bookmark: _Toc117689373]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

	NOTE: Satellite bands are numbered in descending order from 256



[bookmark: _Toc111062012][bookmark: _Toc117689374]5.2A	Operating bands for UE category M1
[bookmark: _Toc108616966]UE category M1 is designed to operate in the E-UTRA satellite access operating bands defined in Table 5.2-1 in both half duplex FDD mode and full-duplex FDD mode.

[bookmark: _Toc111062013][bookmark: _Toc117689375]5.2B	Operating bands for category NB1 and NB2
Category NB1 and NB2 UE are designed to operate in the E-UTRA satellite access operating bands defined in Table 5.2-1. 
Category NB1 and NB2 UE operate in HD-FDD duplex mode.

[bookmark: _Toc368026198][bookmark: _Toc111062014][bookmark: _Toc117689376][bookmark: _Toc368026199]5.3	Channel bandwidth
This clause is reserved.
[bookmark: _Toc111062015][bookmark: _Toc117689377]5.3.1A	Channel bandwidths per operating band for category M1
The requirements in present document are specified for the channel bandwidth listed in Table 5.3A-1.
Table 5.3A.1-1: Transmission bandwidth configuration NRB in E-UTRA channel bandwidths
	Channel bandwidth BWChannel [MHz]
	1.4

	Transmission bandwidth configuration NRB
	6



Figure 5.3.1A-1 shows the relation between the Channel bandwidth (BWChannel) and the Transmission bandwidth configuration (NRB). The channel edges are defined as the lowest and highest frequencies of the carrier separated by the channel bandwidth, i.e. at FC +/- BWChannel /2.
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Figure 5.3.1A-1: Definition of channel bandwidth and transmission bandwidth configuration for one E‑UTRA carrier

[bookmark: _Toc117689378]5.3B	Channel bandwidth for category NB1 and NB2
For category NB1 and NB2, requirements in present document are specified for the channel bandwidth listed in Table 5.3B-1.
Table 5.3B-1: Transmission bandwidth configuration NRB, Ntone 15kHz and Ntone 3.75kHz in NB1 and NB2 channel bandwidth
	Channel bandwidth BWChannel [kHz]
	200

	Transmission bandwidth configuration NRB
	1

	Transmission bandwidth configuration Ntone 15kHz
	12

	Transmission bandwidth configuration Ntone 3.75kHz 
	48



Figure 5.3B-1 shows the relation between the Category NB1/NB2 channel bandwidth (BWChannel) and the Category NB1 /NB2 transmission bandwidth configuration (Ntone). The channel edges are defined as the lowest and highest frequencies of the carrier separated by the channel bandwidth, i.e. at FC +/- BWChannel /2.
[image: NB-IoT channel definitions]
Figure 5.3B-1 Definition of Channel Bandwidth and Transmission Bandwidth configuration

[bookmark: _Toc111062017][bookmark: _Toc117689379]5.4	Channel arrangement
This clause is reserved.
5.4A	Channel arrangement for category M1
[bookmark: _Toc368026205][bookmark: _Toc111062018][bookmark: _Toc117689380]5.4A.1	Channel spacing
The spacing between carriers will depend on the deployment scenario, the size of the frequency block available and the channel bandwidths. The nominal channel spacing between two adjacent E-UTRA carriers is defined as following:
	Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2
where BWChannel(1) and BWChannel(2) are the channel bandwidths of the two respective E-UTRA carriers. The channel spacing can be adjusted to optimize performance in a particular deployment scenario.


[bookmark: _Toc368026209][bookmark: _Toc111062020][bookmark: _Toc117689381]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] 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

	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: _Toc368026210][bookmark: _Toc111062022][bookmark: _Toc117689382]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.1-1.
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

	



[bookmark: _Toc117689383]5.4B	Channel arrangement for category NB1 and NB2
[bookmark: _Toc117689384]5.4B.1	Channel spacing
Nominal channel spacing for UE category NB1 and NB2 in stand-alone mode is 200 kHz. 

[bookmark: _Toc117689385]5.4B.2	Channel raster, carrier frequency and EARFCN
The channel raster of UE category NB1/NB2 shall be as defined in clause 5.4A.2, and the channel raster per-frequency band shall be as defined in table 5.4A.2-1. 
The carrier frequency of UE category NB1/NB2 in the downlink is designated by the E-UTRA Absolute Radio Frequency Channel Number (EARFCN) in the range 0 – 262143. The relation between EARFCN, Offset of category NB1/NB2 Channel Number to EARFCN and the carrier frequency in MHz for the downlink is given by the following equation, where FDL is the downlink carrier frequency of category NB1/NB2, FDL_low and NOffs-DL are given in table 5.4.2-1, NDL is the downlink EARFCN, MDL is the Offset of category NB1/NB2 Channel Number to downlink EARFCN.
FDL = FDL_low + 0.1(NDL – NOffs-DL) + 0.0025*(2MDL+1)
The carrier frequency of UE category NB1/NB2 in the uplink is designated by the E-UTRA Absolute Radio Frequency Channel Number (EARFCN) in the range 0 –262143. The relation between EARFCN, Offset of category NB1/NB2 Channel Number to EARFCN and the carrier frequency in MHz for the uplink is given by the following equation, where FUL is the uplink carrier frequency of category NB1/NB2, FUL_low and NOffs-UL are given in table 5.4A.2-1, NUL is the uplink EARFCN, MUL is the Offset of category NB1/NB2 Channel Number to uplink EARFCN.
FUL = FUL_low + 0.1(NUL – NOffs-UL) + 0.0025*(2MUL)
NOTE 1: Guard-band operation and in-band operation for NB-IoT are not supported in this version of the specification.
NOTE 2:	For the carrier including NPSS/NSSS for stand-alone operation, MDL = -0.5.
Editor’s note: FFS on MDL offsets values for non anchor carrier for DL.  The outcome for the MDL issue may mean revisiting some of the above text as necessary.

[bookmark: _Toc117689386]5.4B.3	TX–RX frequency separation 
For UE category NB1/NB2 operation in stand-alone mode, the default TX-RX frequency separation shall be as specified in Table 5.4A.3-1 for the NB-IoT TX and RX channel bandwidth defined in Table 5.3B-1.

[bookmark: _Toc368026212][bookmark: _Toc111062025][bookmark: _Toc117689387]6	Transmitter characteristics
[bookmark: _Toc368026213][bookmark: _Toc111062026][bookmark: _Toc117689388]6.1	General
Unless otherwise stated, the transmitter characteristics are specified at the antenna connector of the UE with a single or multiple transmit antenna(s). For UE with integral antenna only, a reference antenna with a gain of 0 dBi is assumed.
Unless otherwise stated, NB1 and NB2 requirements specified for an E-UTRA band shall also apply for the re-farmed NR band (e.g. if NB1/NB2 requirements are specified for E-UTRA band 255, they shall also apply for NR band n255).

[bookmark: _Toc368026214][bookmark: _Toc111062027][bookmark: _Toc117689389]6.2	Transmit power
This clause is reserved.
6.2A	Transmit power for category M1
[bookmark: _Toc368026216][bookmark: _Toc111062028][bookmark: _Toc117689390]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 for non CA configuration unless otherwise stated. The period of measurement shall be at least as defined in Table 6.2.1-1.
Table 6.2.1-1: Measurement period for UE maximum output power
	TTI pattern
	Minimum measurement period

	Subframe
	1ms

	Slot
	7OS

	Subslot
	2OS, 3OS



The default power class PPowerClass_Default for an operating band is Power Class 3 unless otherwise stated.
For each supported frequency band, the UE shall:
-	if the UE supports a different power class than the default UE power class for the band and the supported power class enables the higher maximum output power than that of the default power class:
-	if the IE P-Max as defined in TS 36.331 is not provided; or
-	if the IE P-Max as defined in TS 36.331 is provided and set to the maximum output power of the default power class or lower;
-	meet all requirements for the default power class of the operating band in which the UE is operating and set its configured transmitted power as specified in sub-clause 6.2.4;
-	else (i.e the IE P-Max as defined in TS 36.331 is provided and set to the higher value than the maximum output power of the default power class):
-	meet all requirements for the supported power class and set its configured transmitted power class as specified in sub-clause 6.2.4;

[bookmark: _Toc111062029][bookmark: _Toc117689391]6.2.1A	UE maximum output power for Category M1 UE
The following UE Power Classes define the maximum output power for any transmission bandwidth within the channel bandwidth for non CA configuration and UL-MIMO unless otherwise stated. The period of measurement shall be at least one sub frame (1ms).
Table 6.2A.1A-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

	NOTE 1:	Void
NOTE 2:	2 refers to the transmission bandwidths (Figure 5.3.1-1) confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB
NOTE 3:	PPowerClass is the maximum UE power specified without taking into account the tolerance
NOTE 4:	Applicable for category M1 HD-FDD UE



The period of measurement shall be at least as defined in Table 6.2A.1-2.
Table 6.2A.1-2: Measurement period for UE maximum output power
	TTI pattern
	Minimum measurement period

	Subframe
	1ms

	Slot
	7OS

	Subslot
	2OS, 3OS



The default power class PPowerClass_Default for an operating band is Power Class 3 unless otherwise stated.
For each supported frequency band, the UE shall:
-	if the UE supports a different power class than the default UE power class for the band and the supported power class enables the higher maximum output power than that of the default power class:
-	if the IE P-Max as defined in TS 36.331 is not provided; or
-	if the IE P-Max as defined in TS 36.331 is provided and set to the maximum output power of the default power class or lower;
-	meet all requirements for the default power class of the operating band in which the UE is operating and set its configured transmitted power as specified in sub-clause 6.2A.4;
-	else (i.e the IE P-Max as defined in TS 36.331 is provided and set to the higher value than the maximum output power of the default power class):
-	meet all requirements for the supported power class and set its configured transmitted power class as specified in sub-clause 6.2A.4;

[bookmark: _Toc111062030][bookmark: _Toc117689392]6.2.1B	UE maximum output power for category NB1 and NB2
Category NB1 and NB2 UE Power Classes are specified in Table 6.2.1B-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 6.2.1B-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



[bookmark: _Toc368026219][bookmark: _Toc111062031][bookmark: _Toc117689393]6.2.2	UE maximum output power reduction
This clause is reserved.
[bookmark: _Toc108616986][bookmark: _Toc111062032][bookmark: _Toc117689394]6.2A.2A	UE maximum output power reduction for category M1
[bookmark: _Toc111062033]Editor’s note: <Depends on outcome of SEM/ACLR discussion>
[bookmark: _Toc117689395]6.2.2B	UE maximum output power reduction for category NB1 and NB2
Editor’s note: <Depends on outcome of SEM/ACLR discussion>

[bookmark: _Toc111062034][bookmark: _Toc117689396]6.2.3	UE additional maximum output power reduction
This clause is reserved.
[bookmark: _Toc108616989][bookmark: _Toc111062035][bookmark: _Toc117689397]6.2A.3A	UE additional maximum output power reduction for category M1 UE
Additional ACLR and spectrum emission requirements can be signalled by the network to indicate that the UE shall also meet additional requirements in a specific deployment scenario. To meet these additional requirements, Additional Maximum Power Reduction (A-MPR) is allowed for the output power as specified in Table 6.2A.1A-1. Unless stated otherwise, an A-MPR of 0 dB shall be used.
Editor’s note: < Further discussion is needed for outcome.>
[bookmark: _Toc111062036][bookmark: _Toc117689398]6.2.3B	UE additional maximum output power reduction for category NB1 and NB2 UE
[bookmark: _Hlk111045855]Additional ACLR and spectrum emission requirements can be signalled by the network to indicate that the UE shall also meet additional requirements in a specific deployment scenario. To meet these additional requirements, Additional Maximum Power Reduction (A-MPR) is allowed for the output power are specified. For the agreed E-UTRA bands for category NB1 and NB2 UE an A-MPR of 0 dB shall be allowed unless specified otherwise.
Editor’s note: < Further discussion is needed for outcome.>

[bookmark: _Toc111062037][bookmark: _Toc117689399]6.2.4	Configured transmitted power
 This clause is reserved.
[bookmark: _Toc117689400]6.2A.4A	Configured transmitted Power for category M1
The configured transmitted power requirements in clause 6.2.5 of TS 36.101 shall apply, wherein
-	The Maximum output power requirements are specified in subclause 6.2A.1A
-	The MPR requirements are specified in subclause 6.2A.2A
-	The A-MPR requirements are specified in subclause 6.2A.3A.

[bookmark: _Toc408323042][bookmark: _Toc111062038][bookmark: _Toc117689401]6.2.4B	Configured transmitted Power for category NB1 and NB2
For category M1 UE, the configured transmitted power requirements in clause 6.2.5F of TS 36.101 shall apply, wherein
-	The Maximum output power requirements are specified in subclause 6.2.1B
-	The MPR requirements are specified in subclause 6.2.2B
-	The A-MPR requirements are specified in subclause 6.2.3B.
6.2B	Transmit power for category NB1 and NB2
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



The default power class PPowerClass_Default for an operating band is Power Class 3 unless otherwise stated.
For each supported frequency band, the UE shall:
-	if the UE supports a different power class than the default UE power class for the band and the supported power class enables the higher maximum output power than that of the default power class:
-	if the IE P-Max as defined in TS 36.331 is not provided; or
-	if the IE P-Max as defined in TS 36.331 is provided and set to the maximum output power of the default power class or lower;
-	meet all requirements for the default power class of the operating band in which the UE is operating and set its configured transmitted power as specified in sub-clause 6.2B.4;
-	else (i.e the IE P-Max as defined in TS 36.331 is provided and set to the higher value than the maximum output power of the default power class):
-	meet all requirements for the supported power class and set its configured transmitted power class as specified in sub-clause 6.2B.4;
6.2B.2	UE maximum output power reduction for category NB1 and NB2
Editor’s note: <Depends on outcome of SEM/ACLR discussion>

6.2B.3	UE additional maximum output power reduction for category NB1 and NB2 UE
Additional ACLR and spectrum emission requirements can be signalled by the network to indicate that the UE shall also meet additional requirements in a specific deployment scenario. To meet these additional requirements, Additional Maximum Power Reduction (A-MPR) is allowed for the output power are specified. For the agreed E-UTRA bands for category NB1 and NB2 UE an A-MPR of 0 dB shall be allowed unless specified otherwise.
Editor’s note: < Further discussion is needed for outcome.>

6.2B.4	Configured transmitted Power for category NB1 and NB2
For category M1 UE, the configured transmitted power requirements in clause 6.2.5F of TS 36.101 shall apply, wherein
-	The Maximum output power requirements are specified in subclause 6.2B.1
-	The MPR requirements are specified in subclause 6.2B.2
-	The A-MPR requirements are specified in subclause 6.2B.3.

[bookmark: _Toc368026234][bookmark: _Toc111062039][bookmark: _Toc117689402]6.3	Output power dynamics
This clause is reserved.
6.3A	Output power dynamics for category M1
[bookmark: _Toc368026236][bookmark: _Toc111062040][bookmark: _Toc117689403]6.3.1	Minimum output power
This clause is reserved.
[bookmark: _Toc117689404]6.3A.1A	UE Minimum output power for category M1
The minimum controlled output power of the UE is defined as the broadband transmit power of the UE, i.e. the power in the channel bandwidth for all transmit bandwidth configurations (resource blocks), when the power is set to a minimum value. 
The minimum output power is defined as the mean power in one sub-frame (1ms). The minimum output power shall not exceed the values specified in Table 6.3.2.1-1 of TS 36.101.

[bookmark: _Toc111062041][bookmark: _Toc117689405]6.3.1B	UE Minimum output power for category NB1 and NB2
For category NB1 and NB2 UE, the requirements in clause 6.3.2F of TS 36.101 shall apply.

[bookmark: _Toc368026242][bookmark: _Toc111062042][bookmark: _Toc117689406]6.3.2	Transmit OFF power
[bookmark: _Toc117689407]This clause is reserved.6.3A.2A	Transmit OFF power for category M1
Transmit OFF power is defined as the mean power when the transmitter is OFF. The transmitter is considered to be OFF when the UE is not allowed to transmit or during periods when the UE is not transmitting a sub-frame. During DTX and measurements gaps, the UE is not considered to be OFF.
The transmit OFF power is defined as the mean power in a duration of at least one sub-frame (1ms) excluding any transient periods. The transmit OFF power shall not exceed the values specified in Table 6.3.3.1-1 of TS 36.101.
[bookmark: _Toc111062043][bookmark: _Toc117689408]6.3.2B	Transmit OFF power for category NB1 and NB2
For category NB1 and NB2 UE, the requirements in clause 6.3.3F of TS 36.101 shall apply.

[bookmark: _Toc368026248][bookmark: _Toc111062044][bookmark: _Toc117689409]6.3.3	ON/OFF time mask
This clause is reserved.
[bookmark: _Toc117689410]6.3A.3A	ON/OFF time mask for category M1
The requirements for transmit ON/OFF time mask defined in clause 6.3.4 of TS 36.101 shall apply. 
[bookmark: _Toc111062045][bookmark: _Toc117689411]6.3.3B	ON/OFF time mask for category NB1 and NB2
For category NB1 and NB2 UE, the requirements in clause 6.3.4F of TS 36.101 shall apply.

[bookmark: _Toc111062046][bookmark: _Toc117689412]6.3.4	Power Control
This clause is reserved.
[bookmark: _Toc108617004][bookmark: _Toc111062047][bookmark: _Toc117689413]6.3A.4A	Power control for category M1
For category M1 UE, the requirements in clause 6.3.5E of TS 36.101 shall apply, wherein
-	The Maximum output power requirements are specified in subclause 6.2A.1A
-	The Minimum output power requirements are specified in subclause 6.3A.1.
-	The requirements for configured transmitted power are specified in subclause 6.2A.4A. 
[bookmark: _Toc111062048][bookmark: _Toc117689414]6.3.4B	Power Control for category NB1 and NB2
For category NB1 and NB2 UE, the requirements in clause 6.3.5F of TS 36.101 shall apply, wherein
-	The Maximum output power requirements are specified in subclause 6.2.1B
-	The Minimum output power requirements are specified in subclause 6.3.1B
-	The requirements for configured transmitted power are specified in subclause 6.2.4B.
6.3B	Output power dynamics for category NB1 and NB2
6.3B.1	UE Minimum output power for category NB1 and NB2
For category NB1 and NB2 UE, the requirements in clause 6.3.2F of TS 36.101 shall apply.
6.3B.2	Transmit OFF power for category NB1 and NB2
For category NB1 and NB2 UE, the requirements in clause 6.3.3F of TS 36.101 shall apply.
6.3B.3	ON/OFF time mask for category NB1 and NB2
For category NB1 and NB2 UE, the requirements in clause 6.3.4F of TS 36.101 shall apply.
6.3.4B	Power Control for category NB1 and NB2
For category NB1 and NB2 UE, the requirements in clause 6.3.5F of TS 36.101 shall apply, wherein
-	The Maximum output power requirements are specified in subclause 6.2B.1
-	The Minimum output power requirements are specified in subclause 6.3B.1
-	The requirements for configured transmitted power are specified in subclause 6.2B.4.


[bookmark: _Toc368026273][bookmark: _Toc111062049][bookmark: _Toc117689415]6.4	Transmit signal quality
[bookmark: _Toc368026274][bookmark: _Toc111062050][bookmark: _Toc117689416]6.4.1	Frequency error
This clause is reserved.
6.4A	Transmit signal quality for Category M1
[bookmark: _Toc108617008][bookmark: _Toc111062051][bookmark: _Toc117689417]6.4A.1A	Frequency error for UE category M1
Table 6.4.1A-1: Frequency error requirement for HD-FDD UE category M1
	Carrier frequency [GHz]
	Frequency error [ppm]

	≤1
	±0.2

	>1
	±0.1



Editor’s note: < Reuse 0.1 and 0.2 ppm requirements of frequency error and further discuss the condition where the requirements are applied. Further context will be added. Context consistent with 38.101-5 is considered. >
[bookmark: _Toc111062052][bookmark: _Toc117689418][bookmark: _Toc368026277]6.4.1B	Frequency error for UE category NB1 and NB2
Table 6.4.1B-1: Frequency error requirement for UE category NB1 and NB2
	Carrier frequency [GHz]
	Frequency error [ppm]

	≤1
	±0.2

	>1
	±0.1



Editor’s note: < Reuse 0.1 and 0.2 ppm requirements of frequency error and further discuss the condition where the requirements are applied. Further context will be added. Context consistent with 38.101-5 is considered. >

[bookmark: _Toc111062053][bookmark: _Toc117689419]6.4.2	Transmit modulation quality
Transmit modulation quality defines the modulation quality for expected in-channel RF transmissions from the UE. The transmit modulation quality is specified in terms of:
-	Error Vector Magnitude (EVM) for the allocated resource blocks (RBs)
-	EVM equalizer spectrum flatness derived from the equalizer coefficients generated by the EVM measurement process
-	Carrier leakage
-	In-band emissions for the non-allocated RB
All the parameters defined in subclause 6.4.2 are defined using the measurement methodology specified in clause Annex F of TS 36.101.
[bookmark: _Toc108617011][bookmark: _Toc111062054][bookmark: _Toc117689420]6.4A.2A	Transmit modulation quality for category M1
Transmit modulation quality defines the modulation quality for expected in-channel RF transmissions from the UE. The transmit modulation quality is specified in terms of:
-	Error Vector Magnitude (EVM) for the allocated resource blocks (RBs)
-	EVM equalizer spectrum flatness derived from the equalizer coefficients generated by the EVM measurement process
-	Carrier leakage
-	In-band emissions for the non-allocated RB
All the parameters defined in subclause 6.4A.2 are defined using the measurement methodology specified in clause Annex F of TS 36.101.
For category M1 UE, the requirements in clause 6.5.2E of TS 36.101 shall apply, and only QPSK and 16QAM in UL shall be applicable.
6.4B	Transmit signal quality for Category NB1 and NB2
6.4B.1	Frequency error for UE category NB1 and NB2
Table 6.4.1B-1: Frequency error requirement for UE category NB1 and NB2
	Carrier frequency [GHz]
	Frequency error [ppm]

	≤1
	±0.2

	>1
	±0.1



Editor’s note: < Reuse 0.1 and 0.2 ppm requirements of frequency error and further discuss the condition where the requirements are applied. Further context will be added. Context consistent with 38.101-5 is considered. >

[bookmark: _Toc111062055][bookmark: _Toc117689421]6.4B.2B	Transmit modulation quality for Category NB1 and NB2
[bookmark: _Hlk117525018]Transmit modulation quality requirements for Category NB1 and NB2 UEs for BPSK and QPSK modulation as specified in clause 6.5.2F of 36.101 are applicable.

[bookmark: _Toc368026297][bookmark: _Toc111062056][bookmark: _Toc117689422]6.5	Output RF spectrum emissions
The output UE transmitter spectrum consists of the three components; the emission within the occupied bandwidth (channel bandwidth), the Out Of Band (OOB) emissions and the far out spurious emission domain.
[image: ]
Figure 6.5-1: Transmitter RF spectrum
[bookmark: _Toc368026298][bookmark: _Toc111062057][bookmark: _Toc117689423]6.5.1	Occupied bandwidth
This clause is reserved.6.5.2	Out of band emission
The out of band emissions are unwanted emissions immediately outside the assigned channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. This out of band emission limit is specified in terms of a spectrum emission mask and an Adjacent Channel Leakage power Ratio.




[bookmark: _Toc117689424]6.5A	Output RF spectrum emissions for category M1
6.5A.1	General
The definitions in clause 6.5 shall apply.
6.5A.12A	Occupied bandwidth for category M1
Occupied bandwidth is defined as the bandwidth containing 99 % of the total integrated mean power of the transmitted spectrum on the assigned channel. The occupied bandwidth for all transmission bandwidth configurations (Resources Blocks) shall be less than the 1.4MHz channel bandwidth specified in Table 6.6.1-1 of TS 36.101
[bookmark: _Toc111062058][bookmark: _Toc117689425]6.5.1B	Occupied bandwidth for category NB1 and NB2
For category NB1 and NB2 UE, the requirements in clause 6.6.1F of TS 36.101 shall apply.

[bookmark: _Toc117689427]6.5A.23A	Out of band emission for category M1
[bookmark: _Toc111062060][bookmark: _Toc117689428]6.5A.23A.1	General
The out of band emissions are unwanted emissions immediately outside the assigned channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. This out of band emission limit is specified in terms of a spectrum emission mask and an Adjacent Channel Leakage power Ratio.
	6.5A.3.2	Spectrum emission mask
Editor’s note: <Assume TN as baseline, and reconfirm after coexistence verification. >
[bookmark: _Toc111062061][bookmark: _Toc117689429]6.5A.23A.2.3	Additional Spectrum Emission Mask for category M1
The additional spectrum emission mask is not applicable.
[bookmark: _Toc111062062][bookmark: _Toc117689430]6.5A.23A.34	Adjacent Channel Leakage Ratio for category M1
Editor’s note: < Wait for coexistence verification outcome. >
6.5A.4	Spurious emission for category M1
6.5A.4.1	Minimum requirements
Editor’s note: <To be added>
6.5A.4.2	Spurious emission band UE co-existence
Editor’s note: <Further input needed but consider NR NTN and existing E-UTRA TN as baselines.>
6.5A.4.3	Additional spurious emissions
These requirements are specified in terms of an additional spectrum emission requirement. Additional spurious
emission requirements are signalled by the network to indicate that the UE shall meet an additional requirement for a
specific deployment scenario as part of the cell handover/broadcast message.
Editor’s note: < Further input needed given that there are additional spurious emissions requirements for band 255. >

6.5B	Output RF spectrum emissions for category NB1 and NB2
6.5B.1	General
The definitions in clause 6.5 shall apply.
6.5B.2	Occupied bandwidth for category NB1 and NB2
For category NB1 and NB2 UE, the requirements in clause 6.6.1F of TS 36.101 shall apply.
[bookmark: _Toc111062063][bookmark: _Toc117689431]6.5B.23B	Out of band emission for category NB1 and NB2
[bookmark: _Toc111062064][bookmark: _Toc117689432]6.5B.23B.1	General
The out of band emissions are unwanted emissions immediately outside the assigned channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. This out of band emission limit is specified in terms of a spectrum emission mask and an Adjacent Channel Leakage power Ratio.

6.5B.3.2	Spectrum emission mask
Editor’s note: <Assume TN as baseline, and reconfirm after coexistence verification.>
[bookmark: _Toc111062065][bookmark: _Toc117689433]6.5B.23B.32	Additional Spectrum Emission Mask for category NB1 and NB2
The additional spectrum emission mask for category NB1 and NB2 is not applicable.
[bookmark: _Toc111062066][bookmark: _Toc117689434]6.5B.23B.43	Adjacent Channel Leakage Ratio for category NB1 and NB2
Editor’s note: < Wait for coexistence verification outcome.>

[bookmark: _Toc368026321][bookmark: _Toc111062067][bookmark: _Toc117689435]6.5.3	Spurious emissions
Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emissions, intermodulation products and frequency conversion products, but exclude out of band emissions unless otherwise stated. The spurious emission limits are specified in terms of general requirements inline with SM.329 [2] and E-UTRA operating band requirement to address UE co-existence.
To improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
[bookmark: _Toc117689436]6.5.3A	Spurious emission for category M1
[bookmark: _Toc368026322][bookmark: _Toc111062068][bookmark: _Toc117689437]6.5.3A.1	Minimum requirements
Editor’s note: <To be added>
[bookmark: _Toc368026324][bookmark: _Toc111062069][bookmark: _Toc117689438]6.5.3A.2	Spurious emission band UE co-existence
Editor’s note: <Further input needed but consider NR NTN and existing E-UTRA TN as baselines.>
[bookmark: _Toc368026326][bookmark: _Toc111062070][bookmark: _Toc117689439]6.5.3A.3	Additional spurious emissions
These requirements are specified in terms of an additional spectrum emission requirement. Additional spurious
emission requirements are signalled by the network to indicate that the UE shall meet an additional requirement for a
specific deployment scenario as part of the cell handover/broadcast message.
Editor’s note: < Further input needed given that there are additional spurious emissions requirements for band 255. >

[bookmark: _Toc111062071][bookmark: _Toc117689440]6.5B.34B	Spurious emission for category NB1 and NB2
Editor’s note: <To be added>

[bookmark: _Toc368026349][bookmark: _Toc111062072][bookmark: _Toc117689441]6.6	Transmit intermodulation
[bookmark: _Toc368026350][bookmark: _Toc111062073][bookmark: _Toc117689442]6.6.1	Minimum requirement
This clause is reserved.
[bookmark: _Toc117689443]6.6.1A	Transmit intermodulation Minimum requirement for category M1
For category M1 UE, Tx intermodulation requirements are not applicable.
[bookmark: _Toc111062074][bookmark: _Toc117689444]6.6.1B	Transmit intermodulation Minimum requirement for category NB1 and NB2
For category NB1 and NB2 UE, the Tx intermodulation requirements in clause 6.7.1F of TS 36.101 shall apply.

[bookmark: _Toc368026358][bookmark: _Toc111062075][bookmark: _Toc117689445]7	Receiver characteristics
[bookmark: _Toc368026359][bookmark: _Toc111062076][bookmark: _Toc117689446]7.1	General
The requirements in clause 7.1 of TS 36.101 shall apply.
[bookmark: _Toc368026360][bookmark: _Toc111062077][bookmark: _Toc117689447]7.2	Diversity characteristics
For category M1, category NB1 and category NB2 UE, tThe requirements in Section clause 7 assume that the receiver is equipped with single Rx port.
[bookmark: _Toc368026361][bookmark: _Toc111062078][bookmark: _Toc117689448]7.3	Reference sensitivity power level
The reference sensitivity power level REFSENS is the minimum mean power applied to the single antenna port for UE category M1, category NB1 and category NB2, at which the throughput shall meet or exceed the requirements for the specified reference measurement channel.
The throughput for the REFSENS test is measured based on the Transmission Mode 1 unless specified otherwise.

[bookmark: _Toc368026362][bookmark: _Toc111062079][bookmark: _Toc117689449]7.3.1	Minimum requirements (QPSK)
This clause is reserved. 
[bookmark: _Toc108617037][bookmark: _Toc111062080][bookmark: _Toc117689450]7.3A.1A	Reference sensitivity power levelMinimum requirements (QPSK) for UE category M1
The reference sensitivity power level REFSENS is the minimum mean power applied to the single antenna port for UE category M1, at which the throughput shall meet or exceed the requirements for the specified reference measurement channel.
The throughput for the REFSENS test is measured based on the Transmission Mode 1 unless specified otherwise.
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes [A.2.2 and A.3.2] (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex [A.5.1.1]) with parameters specified in Table 7.3.1A-1 and Table 7.3.1A-2 for category M1.
Table 7.3.1A-1: Reference sensitivity for FDD UE category M1 QPSK PREFSENS
	NTN Band
	REFSENS (dBm)
	Duplex Mode

	255
	[-102.7]
	FDD

	256
	[-102.2]
	FDD

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



Table 7.3.1A-2: Reference sensitivity for HD-FDD UE category M1 QPSK PREFSENS
	NTN Band
	REFSENS (dBm)
	Duplex Mode

	255
	                             [-103.5]
	HD-FDD

	256
	[-103]
	HD-FDD

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



The reference receive sensitivity (REFSENS) requirement specified in Table 7.3.1A-1/Table 7.3.1A-2 shall be met for an uplink transmission bandwidth less than or equal to that specified in Table 7.3.1A-3.
NOTE:	Table 7.3.1A-3 is intended for conformance tests and does not necessarily reflect the operational conditions of the network, where the number of uplink and downlink allocated resource blocks will be practically constrained by other factors. Typical receiver sensitivity performance with HARQ retransmission enabled and using a residual BLER metric relevant for e.g. Speech Services is given in the Annex [G](informative).
Table 7.3.1A-3: FDD UE category M1 Uplink configuration for reference sensitivity
	E-UTRA Band
	NRB
	Duplex Mode

	255
	61
	FDD and HD-FDD

	256
	61
	FDD and HD-FDD

	NOTE 1:	1 refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1 in TS 36.102). 



[bookmark: _Toc111062081][bookmark: _Toc117689451]7.3B.1B	Reference sensitivity power levelMinimum requirements for UE category NB1 and NB2
The reference sensitivity power level REFSENS is the minimum mean power applied to the single antenna port for UE category NB1 and category NB2, at which the throughput shall meet or exceed the requirements for the specified reference measurement channel.
The throughput for the REFSENS test is measured based on the Transmission Mode 1 unless specified otherwise.
The category NB1 and NB2 UE throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in TS 36.101 Annex A.3.2 with received signal level as specified in Table 7.3.1B.1-1. Requirement in Table 7.3.1B.1-1 applies for any uplink configuration.
Table 7.3.1B.1-1: Reference sensitivity for UE category NB1 and NB2
	Operating band
	REFSENS [dBm]

	According to subclause 5.2B
	- 108.2



[bookmark: _Toc368026366][bookmark: _Toc111062082][bookmark: _Toc117689452]7.4	Maximum input level
This is defined as the maximum mean power received at the UE antenna port, at which the specified relative throughput shall meet or exceed the minimum requirements for the specified reference measurement channel.
[bookmark: _Toc111062083][bookmark: _Toc117689453]7.4.1	Minimum requirements
This clause is reserved.
[bookmark: _Toc117689454]7.4.1A	Maximum input levelMinimum requirements for category M1
This is defined as the maximum mean power received at the UE antenna port, at which the specified relative throughput shall meet or exceed the minimum requirements for the specified reference measurement channel.
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in TS 36.101 Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD as described in TS 36.101 Annex A.5.1.1) with parameters specified in Table 7.4.1A-1.
Table 7.4.1A-1: Maximum input level
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4
MHz 

	Power in Transmission Bandwidth Configuration
	dBm
	-402

	NOTE 1:	The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3.1A-3 with PCMAX_L as defined in subclause 6.2.5 of TS 36.101.
NOTE 2:	Reference measurement channel is TS 36.101 Annex A.3.2: 64QAM, R=3/4 variant with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1 of TS 36.101.



[bookmark: _Toc111062084][bookmark: _Toc117689455]7.4.1B	Maximum input level Minimum requirements for category NB1 and NB2
This is defined as the maximum mean power received at the UE antenna port, at which the specified relative throughput shall meet or exceed the minimum requirements for the specified reference measurement channel.
Category NB1 and NB2 UE maximum input level requirement is -40 dBm. For this input level the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annex A.3.2 of TS 36.101. 

[bookmark: _Toc368026372][bookmark: _Toc111062085][bookmark: _Toc117689456]7.5	Adjacent Channel Selectivity (ACS)
Adjacent Channel Selectivity (ACS) is a measure of a receiver's ability to receive a E-UTRA signal at its assigned channel frequency in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of the assigned channel. ACS is the ratio of the receive filter attenuation on the assigned channel frequency to the receive filter attenuation on the adjacent channel(s). 
[bookmark: _Toc368026373][bookmark: _Toc111062086][bookmark: _Toc117689457]7.5.1	Minimum requirements
This clause is reserved.
[bookmark: _Toc117689458]7.5.1A	Adjacent Channel SelectivityMinimum requirements for category M1
Editor’s note: <Depends on outcome of coexistence verification> 
[bookmark: _Toc111062087][bookmark: _Toc117689459]7.5.1B	Adjacent Channel Selectivity Minimum requirements for category NB1 and NB2
Editor’s note: <Depends on outcome of coexistence verification>

[bookmark: _Toc368026376][bookmark: _Toc111062088][bookmark: _Toc117689460]7.6	Blocking characteristics
The blocking characteristic is a measure of the receiver's ability to receive a wanted signal at its assigned channel frequency in the presence of an unwanted interferer on frequencies other than those of the spurious response or the adjacent channels, without this unwanted input signal causing a degradation of the performance of the receiver beyond a specified limit. The blocking performance shall apply at all frequencies except those at which a spurious response occur. 
[bookmark: _Toc368026377][bookmark: _Toc111062089][bookmark: _Toc117689461]7.6.1	In-band blocking
In-band blocking is defined for an unwanted interfering signal falling into the UE receive band or into the first 15 MHz below or above the UE receive band at which the relative throughput shall meet or exceed the minimum requirement for the specified measurement channels. 



This clause is reserved.

[bookmark: _Toc368026378][bookmark: _Toc111062090][bookmark: _Toc117689462]7.6.1.1	Minimum requirements
This clause is reserved.
[bookmark: _Toc117689463]7.6A	Blocking characteristics for category M1
7.6A.1	General
The blocking characteristic is a measure of the receiver's ability to receive a wanted signal at its assigned channel frequency in the presence of an unwanted interferer on frequencies other than those of the spurious response or the adjacent channels, without this unwanted input signal causing a degradation of the performance of the receiver beyond a specified limit. The blocking performance shall apply at all frequencies except those at which a spurious response occur. 
7.6A.12A	In-band blocking requirements for category M1
In-band blocking is defined for an unwanted interfering signal falling into the UE receive band or into the first 15 MHz below or above the UE receive band at which the relative throughput shall meet or exceed the minimum requirement for the specified measurement channels. 
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in TS 36.101 Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD for the DL-signal as described in TS 36.101 Annex A.5.1.1) with parameters specified in Tables 7.6.1A.12-1 and 7.6.1A.12-2. For operating bands with an unpaired DL part (as noted in Table 5.2A-1), the requirements only apply for carriers assigned in the paired part.
Table 7.6.1A.12-1: In band blocking parameters
	Rx parameter
	Units 
	Channel bandwidth

	
	
	1.4 MHz 

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + channel bandwidth specific value below

	
	
	6

	BWInterferer 
	MHz
	1.4

	FIoffset, case 1 
	MHz
	2.1+0.0125

	FIoffset, case 2 
	MHz
	3.5+0.0075

	NOTE 1: 	The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3.1A-3 with PCMAX_L as defined in subclause 6.2.5 of TS 36.101.
NOTE 2:	The interferer consists of the Reference measurement channel specified in TS 36.101 Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1 and set-up according to Annex C.3.1.
NOTE 3:	For DL category M1 UE, the reference sensitivity for category M1 in table 7.3.1A-1 should be used as REFSENS for the power in Transmission Bandwidth Configuration.
NOTE 4:	For DL category M1 UE, the parameters for the applicable channel bandwidth apply.



Table 7.6.1A.12-2: In-band blocking
	E-UTRA band
	Parameter
	Unit
	Case 1
	Case 2

	
	PInterferer
	dBm
	-56
	-44

	
	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

	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 



[bookmark: _Toc117689464]7.6.1B	In-band blocking requirements for category NB1 and NB2
For category NB1 and NB2 UE, the requirements in clause 7.6.1.1F of TS 36.101 shall apply.

[bookmark: _Toc368026380][bookmark: _Toc111062092][bookmark: _Toc117689465]7.6.2	Out-of-band blocking
[bookmark: _Toc368026381]Out-of-band band blocking is defined for an unwanted CW interfering signal falling more than 15 MHz below or above the UE receive band. For the first 15 MHz below or above the UE receive band the appropriate in-band blocking or adjacent channel selectivity in subclause 7.5.1 and subclause 7.6.1 shall be applied.
[bookmark: _Toc111062093][bookmark: _Toc117689466]7.6.2.1	Minimum requirements
This clause is reserved.
[bookmark: _Toc117689467]7.6.2A.3	Out-of-band blocking requirements for category M1
Out-of-band band blocking is defined for an unwanted CW interfering signal falling more than 15 MHz below or above the UE receive band. For the first 15 MHz below or above the UE receive band the appropriate in-band blocking or adjacent channel selectivity in subclause 7.5A and subclause 7.6A.2 shall be applied.
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in TS 36.101 Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD for the DL-signal as described in TS 36.101 Annex A.5.1.1) with parameters specified in Tables 7.6.2A.3-1 and 7.6.2A.3-2. 

Table 7.6.2A.3-1: Out-of-band blocking parameters for category M1 UE
	RX parameter
	Units
	Channel bandwidth (MHz)

	
	
	1.4

	Power in transmission bandwidth configuration
	dBm
	REFSENS + 6 dB

	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 with PCMAX_L as defined in subclause 6.2.5.



Table 7.6.2A.3-2: Out of-band blocking for category M1 UE
	Operating Band
	Parameter
	Unit
	Range 1
	Range 2
	Range 3

	
	Pinterferer
	dBm
	-44
	-30
	-15

	255
	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

	2561
	Finterferer (CW)
	MHz
	-100 < f – FDL_low < -15
or
15 < f – FDL_high < 60
	-145 < f – FDL_low ≤ -100
or
60 ≤ f – FDL_high < 85
	1 ≤ f ≤ FDL_low – 145
or
FDL_high + 85 ≤ f
≤ 12750

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






[bookmark: _Toc111062094]For Table 7.6.2A.3-2 in frequency range 1, 2 and 3, up to exceptions are allowed for spurious response frequencies in each assigned frequency channel when measured using a 1MHz step size, where  is the number of resource blocks in the downlink transmission bandwidth configuration. For these exceptions the requirements of subclause 7.7A spurious response are applicable.
7.6A.4	Narrow band blocking for category M1

This requirement is measure of a receiver's ability to receive a E-UTRA signal at its assigned channel frequency in the presence of an unwanted narrow band CW interferer at a frequency, which is less than the nominal channel spacing. 
The relative throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in TS 36.101 Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD for the DL-signal as described in TS 36.101 Annex A.5.1.1) with parameters specified in Table 7.6A.4-1. For operating bands with an unpaired DL part (as noted in Table 5.2-1), the requirements only apply for carriers assigned in the paired part. 
Table 7.6A.4-1: Narrow-band blocking
	Parameter
	Unit
	Channel Bandwidth

	
	
	1.4 MHz

	Pw
	dBm
	PREFSENS + channel-bandwidth specific value below

	
	
	22

	Puw (CW)
	dBm
	-55

	Fuw (offset for
f = 15 kHz)
	MHz
	0.9075

	Fuw (offset for
f = 7.5 kHz)
	MHz
	

	NOTE 1:	The transmitter shall be set a 4 dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3A-3 with PCMAX_L as defined in subclause 6.2.5 of TS 36.101.
NOTE 2:	Reference measurement channel is specified in TS 36.101 Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1 of TS 36.101.
NOTE 3:	For DL category M1 UE, the reference sensitivity for category M1 in table 7.3A-1 should be used as PREFSENS for Pw.
NOTE 4:	For DL category M1 UE, the parameters for the applicable channel bandwidth apply.
NOTE 5:	For DL category M1 UE, the parameter, Pw, for all the channel bandwidth will be PREFSENS +22 dBm. 



7.6B	Blocking characteristics for category NB1 and NB2
7.6B.1	General
The blocking characteristic is a measure of the receiver's ability to receive a wanted signal at its assigned channel frequency in the presence of an unwanted interferer on frequencies other than those of the spurious response or the adjacent channels, without this unwanted input signal causing a degradation of the performance of the receiver beyond a specified limit. The blocking performance shall apply at all frequencies except those at which a spurious response occur. 
7.6B.2	In-band blocking requirements for category NB1 and NB2
In-band blocking is defined for an unwanted interfering signal falling into the UE receive band or into the first 15 MHz below or above the UE receive band at which the relative throughput shall meet or exceed the minimum requirement for the specified measurement channels. 
For category NB1 and NB2 UE, the requirements in clause 7.6.1.1F of TS 36.101 shall apply.

[bookmark: _Toc117689468][bookmark: _Toc368026383]7.6B.23B	Out-of-band blocking requirements for category NB1 and NB2
For the first 15 MHz below or above the UE receive band the appropriate in-band blocking or adjacent channel selectivity in subclause 7.5B and subclause 7.6B.2 shall be applied.
The category NB1 and NB2 UE throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in TS 36.101 Annexes A.3.2 with parameters specified in Table 7.6.2B.3-1.
For Table 7.6.2B.3-1 in frequency range 1, 2 and 3, up to 24 exceptions are allowed for spurious response frequencies in each assigned frequency channel when measured using a 1MHz step size. For these exceptions the requirements of subclause 7.7B spurious response are applicable.
Table 7.6.2B.3-1: Out-of-band blocking parameters for category NB1 and NB2 UE
	Operating Band
	Parameter
	Unit
	Range 1
	Range 2
	Range 3

	
	Pwanted
	dBm
	REFSENS + 6 dB

	
	Pinterferer
	dBm
	-44
	-30
	-153

	255
	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

	2562
	Finterferer (CW)
	MHz
	-100 < f – FDL_low < -15
or
15 < f – FDL_high < 60
	-145 < f – FDL_low ≤ -100
or
60 ≤ f – FDL_high < 85
	1 ≤ f ≤ FDL_low – 145
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 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.




7.6B.4	Narrow band blocking for category NB1 and NB2
For category NB1 and NB2 UE, this is not applicable.
[bookmark: _Toc111062095][bookmark: _Toc117689469]7.6.3	Narrow band blocking
[bookmark: _Toc368026384]This requirement is measure of a receiver's ability to receive a E-UTRA signal at its assigned channel frequency in the presence of an unwanted narrow band CW interferer at a frequency, which is less than the nominal channel spacing. 
For category NB1 and NB2 UE, this is not applicable. 
[bookmark: _Toc111062096][bookmark: _Toc117689470]7.6.3.1	Minimum requirements
[bookmark: _Toc368026388]The relative throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in TS 36.101 Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD for the DL-signal as described in TS 36.101 Annex A.5.1.1) with parameters specified in Table 7.6.3.1-1. For operating bands with an unpaired DL part (as noted in Table 5.2-1), the requirements only apply for carriers assigned in the paired part. For category NB1 and NB2 UE, this is not applicable.
Table 7.6.3.1-1: Narrow-band blocking
	Parameter
	Unit
	Channel Bandwidth

	
	
	1.4 MHz

	Pw
	dBm
	PREFSENS + channel-bandwidth specific value below

	
	
	22

	Puw (CW)
	dBm
	-55

	Fuw (offset for
f = 15 kHz)
	MHz
	0.9075

	Fuw (offset for
f = 7.5 kHz)
	MHz
	

	NOTE 1:	The transmitter shall be set a 4 dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3.1A-3 with PCMAX_L as defined in subclause 6.2.5 of TS 36.101.
NOTE 2:	Reference measurement channel is specified in TS 36.101 Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1 of TS 36.101.
NOTE 3:	For DL category M1 UE, the reference sensitivity for category M1 in table 7.3.1A-1 should be used as PREFSENS for Pw.
NOTE 4:	For DL category M1 UE, the parameters for the applicable channel bandwidth apply.
NOTE 5:	For DL category M1 UE, the parameter, Pw, for all the channel bandwidth will be PREFSENS +22 dBm. 



[bookmark: _Toc111062097][bookmark: _Toc117689471]7.7	Spurious response
[bookmark: _Toc368026389]Spurious response is a measure of the receiver's ability to receive a wanted signal on its assigned channel frequency without exceeding a given degradation due to the presence of an unwanted CW interfering signal at any other frequency at which a response is obtained i.e. for which the out of band blocking limit as specified in subclause 7.6.2 is not met.
[bookmark: _Toc111062098][bookmark: _Toc117689472]7.7.1	Minimum requirements
This clause is reserved.
[bookmark: _Toc117689473]7.7.1A	Minimum requirementsSpurious response for UE category M1
Spurious response is a measure of the receiver's ability to receive a wanted signal on its assigned channel frequency without exceeding a given degradation due to the presence of an unwanted CW interfering signal at any other frequency at which a response is obtained i.e. for which the out of band blocking limit as specified in subclause 7.6A.2 is not met.
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in TS 36.101 Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD for the DL-signal as described in TS 36.101 Annex A.5.1.1) with parameters specified in Tables 7.7.1A-1 and 7.7.1A-2. For operating bands with an unpaired DL part (as noted in Table 5.2-1), the requirements only apply for carriers assigned in the paired part.
Table 7.7.1A-1: Spurious response parameters
	Rx parameter
	Units 
	Channel bandwidth

	
	
	1.4 MHz 

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + channel bandwidth specific value below

	
	
	6

	NOTE 1:	The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3A.1A-3 with PCMAX_L as defined in subclause 6.2.5 of TS 36.101.
N OTE 2:	Reference measurement channel is specified in TS 36.101 Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1 of TS 36.101.
NOTE 3:	The REFSENS power level is specified in Table 7.3.1A-1.



Table 7.7.1A-2: Spurious response
	
Parameter
	Unit
	Level

	PInterferer
(CW)
	dBm
	-44

	FInterferer
	MHz
	Spurious response frequencies


 
[bookmark: _Toc111062099][bookmark: _Toc117689474]7.7.1B	Minimum requirementsSpurious response for UE category NB1 and NB2
Spurious response is a measure of the receiver's ability to receive a wanted signal on its assigned channel frequency without exceeding a given degradation due to the presence of an unwanted CW interfering signal at any other frequency at which a response is obtained i.e. for which the out of band blocking limit as specified in subclause 7.6B.2 is not met.
For category NB1 and NB2 UE, the minimum requirements in clause 7.7.1F of TS 36.101 shall apply for b255.

[bookmark: _Toc368026392][bookmark: _Toc111062100][bookmark: _Toc117689475]7.8	Intermodulation characteristics,
Intermodulation response rejection is a measure of the capability of the receiver to receiver a wanted signal on its assigned channel frequency in the presence of two or more interfering signals which have a specific frequency relationship to the wanted signal. 
[bookmark: _Toc368026393][bookmark: _Toc111062101][bookmark: _Toc117689476]7.8.1	Wide band intermodulation
This clause is reserved.
[bookmark: _Toc117689477]7.8.1A	Wideband iIntermodulation characteristics for category M1
The definition in clause 7.8 shall apply. The wide band intermodulation requirement is defined following the same principles using modulated E-UTRA carrier and CW signal as interferer.
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in TS 36.101 Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD for the DL-signal as described in TS 36.101 Annex A.5.1.1) with parameters specified in Table 7.8.1A.-1 for the specified wanted signal mean power in the presence of two interfering signals. For operating bands with an unpaired DL part (as noted in Table 5.2-1), the requirements only apply for carriers assigned in the paired part.
Table 7.8.1.1A-1: Wide band intermodulation
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4 MHz 

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + channel bandwidth specific value below

	
	
	12

	PInterferer 1
(CW)
	dBm
	-46

	PInterferer 2
(Modulated)
	dBm
	-46

	BWInterferer 2
	
	1.4

	FInterferer 1
(Offset)
	MHz
	-BW/2 –2.1
/
+BW/2+ 2.1

	FInterferer 2
(Offset)
	MHz
	2*FInterferer 1

	NOTE 1:	The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3.1A-3 with PCMAX_L as defined in subclause 6.2.5 of TS 36.101.
NOTE 2:	Reference measurement channel is specified in TS 36.101 Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1 of TS 36.101.
NOTE 3:	The modulated interferer consists of the Reference measurement channel specified in TS 36.101 Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1 with set-up according to Annex C.3.1.
NOTE 4:	For DL category M1 UE, the reference sensitivity for category M1 in table 7.3.1A-1 should be used as REFSENS for the power in Transmission Bandwidth Configuration.
NOTE 5:	For DL category M1 UE, the parameters for the applicable channel bandwidth apply, and BW refers to the corresponding channel bandwidth.



[bookmark: _Toc111062102][bookmark: _Toc117689478]7.8.1B	Wideband Iintermodulation characteristics for category NB1 and NB2
For category NB1 and NB2 UE, the definition in clause 7.8 and the requirements in clause 7.8.1F of TS 36.101 shall apply.

[bookmark: _Toc368026398][bookmark: _Toc111062103][bookmark: _Toc117689479]7.9	Spurious emissions
The spurious emissions power is the power of emissions generated or amplified in a receiver that appear at the UE antenna connector.
[bookmark: _Toc368026399][bookmark: _Toc111062104][bookmark: _Toc117689480]7.9.1	Minimum requirements
The spurious emissions requirements in clause 7.9.1 of TS 36.101 shall apply.
[bookmark: historyclause]
<<END OF CHANGES>>
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