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<< Start of changes >>
5.5E
Operating bands for UE category 0, UE category M1 and M2 and UE category 1bis

UE category 0 is designed to operate in the E-UTRA operating bands 2, 3, 4, 5, 8, 13, 20, 25 and 26 in both half duplex FDD mode and full-duplex FDD mode and in bands 39 and 41 in TDD mode. The E-UTRA bands are defined in Table 5.5-1.

UE category M1 and M2 is designed to operate in the E-UTRA operating bands 1, 2, 3, 4, 5, 7, 8, 11, 12, 13, 14, 18, 19, 20, 21, 25, 26, 27, 28, 31, 66 and 71 in both half duplex FDD mode and full-duplex FDD mode, and in bands 39, 40 and 41 in TDD mode. The E-UTRA bands are defined in Table 5.5-1.

UE category 1bis is designed to operate in the E-UTRA operating bands 1, 2, 3, 4, 5, 7, 8, 12, 13, 18, 20, 26, 28, and 66 in full duplex FDD mode and in bands 39 and 41 in TDD mode.  The E-UTRA bands are defined in Table 5.5-1

5.5F
Operating bands for category NB1 and NB2
Category NB1 and NB2 are designed to operate in the E-UTRA operating bands 1, 2, 3, 4, 5, 8, 11, 12, 13, 14, 17, 18, 19, 20, 21, 25, 26, 28, 31, 66, 70 and 71 which are defined in Table 5.5-1. Category NB1 and NB2 systems operate in HD-FDD duplex mode.

<< Unchanged sections omitted >>
6.2.2E
UE maximum output power for Category M1 and M2 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 6.2.2E-1: UE Power Class

	EUTRA band
	Class 3 (dBm)
	Tolerance (dB)
	Class 5 (dBm)
	Tolerance (dB)

	1
	23
	±2
	20
	±2

	2
	23
	±22
	20
	±22

	3
	23
	±22
	20
	±22

	4
	23
	±2
	20
	±2

	5
	23
	±2
	20
	±2

	7
	23
	±22
	20
	±22

	8
	23
	±22
	20
	±22

	11
	23
	±2
	20
	±2

	12
	23
	±22
	20
	±22

	13
	23
	±2
	20
	±2

	14
	23
	±2
	20
	±2

	18
	23
	±25
	20
	±25

	19
	23
	±2
	20
	±2

	20
	23
	±22
	20
	±22

	21
	23
	±2
	20
	±2

	25
	23
	±22
	20
	±2

	26
	23
	±22
	20
	±22

	27
	23
	±2
	20
	±2

	28
	23
	+2/-2.5
	20
	+2/-2.5

	31
	23
	±2
	20
	±2

	…
	
	
	
	

	39
	23
	±2
	20
	±2

	40
	23
	±22
	20
	±2

	41
	23
	±22
	20
	±22

	…
	
	
	
	

	71
	23
	±2
	20
	±2

	NOTE 1:
Void

NOTE 2:
2 refers to the transmission bandwidths (Figure 5.6-1) 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:
For the UE which supports both Band 11 and Band 21 operating frequencies, the tolerance is FFS.

NOTE 4:
PPowerClass is the maximum UE power specified without taking into account the tolerance 

NOTE 5:
For a UE that supports both Band 18 and Band 26, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB for transmission bandwidths confined within 815 MHz and 818 MHz.

NOTE 6:
Void


6.2.2F
UE maximum output power for category NB1 and NB2
Category NB1 and NB2 UE Power Classes are specified in Table 6.2.2F-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 atleast 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 atleast one sub-frame (1ms).

Table 6.2.2F-1: UE Power Class

	EUTRA band
	Class 3 (dBm)
	Tolerance (dB)
	Class 5 (dBm)
	Tolerance (dB)
	Class 6 (dBm)
	Tolerance (dB)

	1
	23
	±2
	20
	±2
	14
	±2.5

	2
	23
	±2
	20
	±2
	14
	±2.5

	3
	23
	±2
	20
	±2
	14
	±2.5

	4
	23
	±2
	20
	±2
	14
	±2.5

	5
	23
	±2
	20
	±2
	14
	±2.5

	8
	23
	±2
	20
	±2
	14
	±2.5

	11
	23
	±2
	20
	±2
	14
	±2.5

	12
	23
	±2
	20
	±2
	14
	±2.5

	13
	23
	±2
	20
	±2
	14
	±2.5

	14
	23
	±2
	20
	±2
	14
	±2.5

	17
	23
	±2
	20
	±2
	14
	±2.5

	18
	23
	±2
	20
	±2
	14
	±2.5

	19
	23
	±2
	20
	±2
	14
	±2.5

	20
	23
	±2
	20
	±2
	14
	±2.5

	21
	23
	±2
	20
	±2
	14
	±2.5

	25
	23
	±2
	20
	±2
	14
	±2.5

	26
	23
	±2
	20
	±2
	14
	±2.5

	28
	23
	±2
	20
	±2
	14
	±2.5

	31
	23
	±2
	20
	±2
	14
	±2.5

	66
	23
	±2
	20
	±2
	14
	±2.5

	70
	23
	±2
	20
	±2
	14
	±2.5

	71
	23
	±2
	20
	±2
	14
	±2.5


<< Unchanged sections omitted >>
6.2.4E
UE maximum output power with additional requirements for category M1 and M2 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 6.2.2E-1 and Table 6.2.4E-2. Unless stated otherwise, an A-MPR of 0 dB shall be used. 

For UE Power Class 3 and 5 the specific requirements and identified subclauses are specified in Table 6.2.4E-1 and Table 6.2.4E-2 along with the allowed A-MPR values that may be used to meet these requirements. The allowed A-MPR values specified below in Table 6.2.4E-1 and Table 6.2.4E-2 and from 6.2.4-2 to 6.2.4-15 are in addition to the allowed MPR requirements specified in subclause 6.2.3E.

Table 6.2.4E-1: Additional Maximum Power Reduction (A-MPR) for category M1 UE

	Network Signalling value
	Requirements (subclause)
	E-UTRA Band
	Resources Blocks (NRB)
	A-MPR (dB)

	NS_01
	6.6.2.1.1
	Table 5.5-1
	Table 5.6-1
	N/A

	NS_03
	6.6.2.2.1
	2, 4
	Table 5.6-1
	N/A

	NS_04
	6.6.2.2.2
	41
	[TBD]
	[TBD]

	NS_05
	6.6.3.3.1
	1
	Table 5.6-1
	N/A

	NS_06
	6.6.2.2.3
	12, 13, 14
	Table 5.6-1
	N/A

	NS_07
	6.6.2.2.3

6.6.3.3.2
	13
	Table 6.2.4-2E

	NS_08
	6.6.3.3.3
	19
	Table 5.6-1
	N/A

	NS_09
	6.6.3.3.4
	21
	Table 5.6-1
	N/A

	NS_10
	
	20
	Table 5.6-1
	N/A

	NS_12
	6.6.3.3.5
	26
	[TBD]

	NS_13
	6.6.3.3.6
	26
	Table 5.6-1
	N/A

	NS_14
	6.6.3.3.7
	26
	Table 5.6-1
	N/A

	NS_15
	6.6.3.3.8
	26
	Table 6.2.4-9

	NS_16
	6.6.3.3.9
	27
	Table 5.6-1
	N/A

	NS_17
	6.6.3.3.10
	28
	Table 5.6-1
	N/A

	NS_18
	6.6.3.3.11
	28
	Table 5.6-1
	N/A

	NS_32
	-
	-
	-
	-

	NS_35
	6.6.2.2.7
	71
	Table 5.6-1
	N/A


Table 6.2.4E-2: Additional Maximum Power Reduction (A-MPR) for category M2 UE

	Network Signalling value
	Requirements (subclause)
	E-UTRA Band
	Narrowband bandwidth
	Resources Blocks (NRB)
	A-MPR (dB)

	NS_01
	6.6.2.1.1
	Table 5.5-1
	1.4, 3, 5
	Table 5.6-1
	N/A

	NS_03
	6.6.2.2.1
	2, 4
	[TBD]
	[TBD]
	[TBD]

	NS_04
	6.6.2.2.2
	41
	[TBD]
	[TBD]
	[TBD]

	NS_05
	6.6.3.3.1
	1
	[TBD]
	[TBD]
	[TBD]

	NS_06
	6.6.2.2.3
	12, 13,14
	1.4, 3, 5
	Table 5.6-1
	N/A

	NS_07
	6.6.2.2.3

6.6.3.3.2
	13
	
	[TBD]

	NS_08
	6.6.3.3.3
	19
	1.4, 3, 5
	Table 5.6-1
	N/A

	NS_09
	6.6.3.3.4
	21
	1.4, 3, 5
	Table 5.6-1
	N/A

	NS_10
	
	20
	1.4, 3, 5
	Table 5.6-1
	N/A

	NS_12
	6.6.3.3.5
	26
	[TBD]
	[TBD]

	NS_13
	6.6.3.3.6
	26
	[TBD]
	[TBD]
	[TBD]

	NS_14
	6.6.3.3.7
	26
	N/A
	Table 5.6-1
	N/A

	NS_15
	6.6.3.3.8
	26
	[TBD]
	[TBD]

	NS_16
	6.6.3.3.9
	27
	[TBD]
	[TBD]
	[TBD]

	NS_17
	6.6.3.3.10
	28
	[TBD]
	[TBD]
	[TBD]

	NS_18
	6.6.3.3.11
	28
	[TBD]
	[TBD]
	[TBD]

	NS_32
	-
	-
	
	-
	-

	NS_35
	6.6.2.2.7
	71
	1.4, 3, 5
	Table 5.6-1
	N/A


No other A-MPR requirement than those specified in tables 6.2.4E-1 and tables 6.2.4E-2 applies to category M1 and M2 UE.

<< Unchanged sections omitted >>
7.3.1E
Minimum requirements (QPSK) for UE category 0, M1, M2 and 1bis

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 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/A.5.2.1) with parameters specified in Table 7.3.1E-1A/Table 7.3.1E-1B and Table 7.3.1E-2 for category 0,  Table 7.3.1E-3/Table 7.3.1E-4 for category M1, and Table 7.3.1E-6/Table 7.3.1E-7 for category 1bis, and Table 7.3.1E-8/Table 7.3.1E-9 for category M2.

Table 7.3.1E-1A: Reference sensitivity for FDD and TDD UE category 0 QPSK PREFSENS 

	Channel bandwidth

	E-UTRA Band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	2
	-100.2
	-97.2
	-95.5
	-92.5
	-90.7
	-89.5
	FDD

	3
	-99.2
	-96.2
	-94.5
	-91.5
	-89.7
	-88.5
	FDD

	4
	-102.2
	-99.2
	-97.5
	-94.5
	-92.7
	-91.5
	FDD

	5
	-100.7
	-97.7
	-95.5
	-92.5
	
	
	FDD

	8
	-99.7
	-96.7
	-94.5
	-91.5
	
	
	FDD

	13
	
	
	-94
	-91
	
	
	FDD

	20
	
	
	-94.5
	-91.5
	-88.2
	-87
	FDD

	25
	-98.7
	-95.7
	-94
	-91
	-89.2
	-88
	FDD

	26
	-100.2
	-102.2
	-100
	-97
	-
	
	FDD

	39
	
	
	-97.5
	-94.5
	-92.7
	-91.5
	TDD

	41
	
	
	-95.5
	-92.5
	-90.7
	-89.5
	TDD

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

NOTE 2:
Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1


Table 7.3.1E-1B: Reference sensitivity for HD-FDD UE category 0 QPSK PREFSENS 

	Channel bandwidth

	E-UTRA Band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	2
	-101
	-98
	-96.3
	-93.3
	-91.5
	-90.3
	HD-FDD

	3
	-100
	-97
	-95.3
	-92.3
	-90.5
	-89.3
	HD-FDD

	4
	-103
	-100
	-98.3
	-95.3
	-93.5
	-92.3
	HD-FDD

	5
	-101.5
	-98.5
	-96.3
	-93.3
	
	
	HD-FDD

	8
	-100.5
	-97.5
	-95.3
	-92.3
	
	
	HD-FDD

	13
	
	
	-95.3
	-92.3
	
	
	HD-FDD

	20
	
	
	-95.3
	-92.3
	-89.5
	-88.3
	HD-FDD

	25
	-99.5
	-96.5
	-94.8
	-91.8
	-90
	-88.8
	HD-FDD

	26
	-101
	-98
	-95.8
	-92.8
	
	
	HD-FDD

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

NOTE 2:
Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1


The reference receive sensitivity (REFSENS) requirement specified in Table 7.3.1E-1A/Table 7.3.1E-1B shall be met for an uplink transmission bandwidth less than or equal to that specified in Table 7.3.1E-2. 

Unless given by Table 7.3.1-3, the minimum requirements specified in Table 7.3.1E-1A/Table 7.3.1E-1B shall be verified with the network signalling value NS_01 (Table 6.2.4E-1) configured.
NOTE:
Table 7.3.1E-2 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 7.3.1E-2: FDD and TDD UE category 0 Uplink configuration for reference sensitivity

	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex Mode

	2
	6
	15
	25
	361
	361
	361
	FDD and HD-FDD

	3
	6 
	15 
	25
	361
	361
	361
	FDD and HD-FDD

	4
	6
	15
	25
	361
	361
	361
	FDD and HD-FDD

	5
	6
	15
	25
	251
	
	
	FDD and HD-FDD

	8
	6 
	15
	25
	251
	
	
	FDD and HD-FDD

	13
	
	
	201
	201
	
	
	FDD and HD-FDD

	20
	
	
	25
	201
	202
	202
	FDD and HD-FDD

	25
	6
	15
	25
	361
	361
	361
	FDD and HD-FDD

	26
	6
	15
	25
	251
	
	
	FDD and HD-FDD

	39
	
	
	25
	361
	361
	361
	TDD

	41
	
	
	25
	361
	361
	361
	TDD

	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). 

NOTE 2:
2 refers to Band 20; in the case of 15MHz channel bandwidth, the UL resource blocks shall be located at RBstart 11 and in the case of 20MHz channel bandwidth, the UL resource blocks shall be located at RBstart 16.


Table 7.3.1E-3:  Reference sensitivity for FDD and TDD UE category M1 QPSK PREFSENS 

	E-UTRA Band
	REFSENS (dBm)
	Duplex Mode

	1
	-102.2
	FDD

	2
	-100.2
	FDD

	3
	-99.2
	FDD

	4
	-102.2
	FDD

	5
	-100.7
	FDD

	7
	-100.2
	FDD

	8
	-99.7
	FDD

	11
	-102.23
	FDD

	12
	-99.2
	FDD

	13
	-98.7
	FDD

	14
	-98.7
	FDD

	18
	-102.24
	FDD

	19
	-102.2
	FDD

	20
	-99.7
	FDD

	21
	-102.23
	FDD

	25
	-98.7
	FDD

	26
	-100.2
	FDD

	27
	-100.7
	FDD

	28
	-100.7
	FDD

	31
	-96.5
	FDD

	…
	
	

	39
	-103.7
	TDD

	40
	-103.7
	TDD

	41
	-101.7
	TDD

	…
	
	

	71
	99.4
	FDD

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

NOTE 2:
Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1

NOTE 3:
For the UE which supports both Band 11 and Band 21 the reference sensitivity level is FFS.

NOTE 4:
For a UE that support both Band 18 and Band 26, the reference sensitivity level for Band 26 applies for the applicable channel bandwidths.
NOTE 5:  For cat M1 the same reference sensitivity requirement applies for all applicable channel bandwidths (Table 5.6.1-1)

NOTE 6:  The reference receive sensitivity shall be met for an uplink transmission bandwidth less than or equal to 6 RB except for band 31. For band 31; in the case of 3 MHz channel bandwidth 5 RB applies and the UL resource blocks shall be located at RBstart 9. In case of 5 MHz channel bandwidth 5 RB applies and the UL resource blocks shall be located at RBstart 10.

NOTE 7:
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 7.3.1E-4: Reference sensitivity for HD-FDD UE category M1 QPSK PREFSENS 

	E-UTRA Band
	REFSENS (dBm)
	Duplex Mode

	1
	-103
	HD-FDD

	2
	-101
	HD-FDD

	3
	-100
	HD-FDD

	4
	-103
	HD-FDD

	5
	-101.5
	HD-FDD

	7
	-101
	HD-FDD

	8
	-100.5
	HD-FDD

	11
	-1033
	HD-FDD

	12
	-100
	HD-FDD

	13
	-100
	HD-FDD

	14
	-100
	HD-FDD

	18
	-1034
	HD-FDD

	19
	-103
	HD-FDD

	20
	-100.5
	HD-FDD

	21
	-1033
	HD-FDD

	25
	-99.5
	HD-FDD

	26
	-101
	HD-FDD

	27
	-101.5
	HD-FDD

	28
	-101.5
	HD-FDD

	31
	-97.3
	HD-FDD

	71
	-100.2
	HD-FDD

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

NOTE 2:
Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1

NOTE 3:
For the UE which supports both Band 11 and Band 21 the reference sensitivity level is FFS.

NOTE 4:
For a UE that support both Band 18 and Band 26, the reference sensitivity level for Band 26 applies for the applicable channel bandwidths.
NOTE 5:  For cat M1 the same reference sensitivity requirement applies for all applicable channel bandwidths (Table 5.6.1-1)


The reference receive sensitivity (REFSENS) requirement specified in Table 7.3.1E-3/Table 7.3.1E-4 shall be met for an uplink transmission bandwidth less than or equal to that specified in Table 7.3.1E-5.

NOTE:
Table 7.3.1E-5 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 7.3.1E-5: FDD and TDD UE category M1 Uplink configuration for reference sensitivity
	E-UTRA Band
	NRB
	Duplex Mode

	1
	61
	FDD and HD-FDD

	2
	61
	FDD and HD-FDD

	3
	61
	FDD and HD-FDD

	4
	61
	FDD and HD-FDD

	5
	61
	FDD and HD-FDD

	7
	61
	FDD and HD-FDD

	8
	61
	FDD and HD-FDD

	11
	61
	FDD and HD-FDD

	12
	61
	FDD and HD-FDD

	13
	61
	FDD and HD-FDD

	14
	61
	FDD and HD-FDD

	18
	61
	FDD and HD-FDD

	19
	61
	FDD and HD-FDD

	20
	61
	FDD and HD-FDD

	21
	61
	FDD and HD-FDD

	25
	61
	FDD and HD-FDD

	26
	61
	FDD and HD-FDD

	27
	61
	FDD and HD-FDD

	28
	61
	FDD and HD-FDD

	31
	61
	FDD and HD-FDD

	…
	
	

	39
	61
	TDD

	40
	61
	TDD

	41
	61
	TDD

	…
	
	

	71
	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). 


Table 7.3.1E-6: Reference sensitivity for FDD and TDD UE category 1bis QPSK PREFSENS 

	Channel bandwidth

	E-UTRA Band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	1
	
	
	-97.5
	-94
	-92.2
	-91
	FDD

	2
	-100.2
	-97.2
	-95.5
	-92
	-90.2
	-89
	FDD

	3
	-99.2
	-96.2
	-94.5
	-91
	-89.2
	-88
	FDD

	4
	-102.2
	-99.2
	-97.5
	-94
	-92.2
	-91
	FDD

	5
	-100.7
	-97.7
	-95.5
	-92.5
	
	
	FDD

	7
	
	
	-95.5
	-92
	-90.2
	-89
	FDD

	8
	-99.7
	-96.7
	-94.5
	-91.5
	
	
	FDD

	12
	-98.7
	-95.7
	-94
	-91
	
	
	FDD

	13
	
	
	-94
	-91
	
	
	FDD

	18
	
	
	-97.5
	-94.5
	-92.7
	
	FDD

	20
	
	
	-94.5
	-91.5
	-88.2
	-87
	FDD

	26
	-100.2
	-97.2
	-95.03
	-92.03
	-90.23
	
	FDD

	28
	
	-97.7
	-96.0
	-93.0
	-91.2
	-88.5
	FDD

	39
	
	
	-97.5
	-94.5
	-92.7
	-91.5
	TDD

	41
	
	
	-95.5
	-92.5
	-90.7
	-89.5
	TDD

	66
	-101.7
	-98.7
	-97
	-93.5
	-91.7
	-90.5
	FDD

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

NOTE 2:
Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1

NOTE 3:
3 indicates that the requirement is modified by -0.5 dB when the carrier frequency of the assigned E-UTRA channel bandwidth is within 865-894 MHz.


Table 7.3.1E-7: FDD and TDD UE category 1bis Uplink configuration for reference sensitivity

	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex Mode

	1
	
	
	25
	50
	75
	100
	FDD

	2
	6
	15
	25
	50
	501
	501
	FDD

	3
	6 
	15 
	25
	50
	501
	501
	FDD

	4
	6
	15
	25
	50
	75
	100
	FDD

	5
	6
	15
	25
	251
	
	
	FDD

	7
	
	
	25
	50
	75
	751
	FDD

	8
	6 
	15
	25
	251
	
	
	FDD

	12
	6
	15
	201
	201
	
	
	FDD

	13
	
	
	201
	201
	
	
	FDD

	18
	
	
	25
	25
	25
	
	FDD

	20
	
	
	25
	201
	202
	202
	FDD

	26
	6
	15
	25
	251
	251
	
	FDD

	28
	
	15
	25
	251
	251
	251
	FDD

	39
	
	
	25
	50
	75
	100
	TDD

	41
	
	
	25
	50
	75
	100
	TDD

	66
	6
	15
	25 
	50 
	75 
	100 
	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). 

NOTE 2:
2 refers to Band 20; in the case of 15MHz channel bandwidth, the UL resource blocks shall be located at RBstart 11 and in the case of 20MHz channel bandwidth, the UL resource blocks shall be located at RBstart 16.


Table 7.3.1E-8: Reference sensitivity for FDD /TDD UE category [M2] QPSK PREFSENS
	Channel bandwidth

	E-UTRA Band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	1
	
	
	[-96.2]
	[-96.2]
	[-96.2]
	[-96.2]
	FDD

	2
	[-100.2]
	[-96.2]
	[-94.2]
	[-94.2]
	[-94.2]
	[-94.2]
	FDD

	3
	[-99.2]
	[-95.2]
	[-93.2]
	[-93.2]
	[-93.2]
	[-93.2]
	FDD

	4
	[-102.2]
	[-98.2]
	[-96.2]
	[-96.2]
	[-96.2]
	[-96.2]
	FDD

	5
	[-100.7]
	[-96.7]
	[-94.7]
	[-94.7]
	
	
	FDD

	7
	
	
	[-94.2]
	[-94.2]
	[-94.2]
	[-94.2]
	FDD

	8
	[-99.7]
	[-95.7]
	[-93.7]
	[-93.7]
	
	
	FDD

	11
	
	
	[-96.2]
	[-96.2]
	
	
	

	12
	[-99.2]
	[-95.2]
	[-93.2]
	[-93.2]
	
	
	FDD

	13
	
	
	[-92.7]
	[-92.7]
	
	
	FDD

	
	
	
	
	
	
	
	

	18
	
	
	[-96.2]
	[-96.2]
	[-96.2]
	
	FDD

	19
	
	
	[-96.2]
	[-96.2]
	[-96.2]
	
	FDD

	20
	
	
	[-93.7]
	[-93.7]
	[-93.7]
	[-93.7]
	FDD

	21
	
	
	[-96.2]
	[-96.2]
	[-96.2]
	
	FDD

	25
	[-98.7]
	[-94.7]
	[-92.7]
	[-92.7]
	[-92.7]
	[-92.7]
	FDD

	26
	[-100.2]
	[-96.2]
	[-94.2]
	[-94.2]
	[-94.2]
	
	FDD

	27
	[-100.7]
	[-96.7]
	[-94.7]
	[-94.7]
	
	
	FDD

	28
	
	[-96.7]
	[-94.7]
	[-94.7]
	[-94.7]
	[-94.7]
	FDD

	31
	[-96.5]
	[-92.5]
	[-90.5]
	
	
	
	FDD

	…
	
	
	
	
	
	
	

	39
	
	
	[-97.7]
	[-97.7]
	[-97.7]
	[-97.7]
	TDD

	40
	
	
	[-97.7]
	[-97.7]
	[-97.7]
	[-97.7]
	TDD

	41
	
	
	[-95.7]
	[-95.7]
	[-95.7]
	[-95.7]
	TDD

	…
	
	
	
	
	
	
	

	71
	[-99.4]
	[-95.4]
	[-93.4]
	[-93.4]
	[-93.4]
	[-93.4]
	FDD

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

NOTE 2:
Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1

NOTE 3:
For the UE which supports both Band 11 and Band 21 the reference sensitivity level is FFS.

NOTE 4:
For a UE that support both Band 18 and Band 26, the reference sensitivity level for Band 26 applies for the applicable channel bandwidths.

NOTE 5:
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 7.3.1E-9: Reference sensitivity for HD-FDD category [M2] QPSK PREFSENS

	Channel bandwidth

	E-UTRA Band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	1
	
	
	-97
	-97
	-97
	-97
	HD-FDD

	2
	-101
	-97
	-95
	-95
	-95
	-95
	HD-FDD

	3
	-100
	-96
	-94
	-94
	-94
	-94
	HD-FDD

	4
	-103
	-99
	-97
	-97
	-97
	-97
	HD-FDD

	5
	-101.5
	-97.5
	-95.5
	-95.5
	
	
	HD-FDD

	7
	
	
	-95
	-95
	-95
	-95
	HD-FDD

	8
	-100.5
	-96.5
	-94.5
	-94.5
	
	
	HD-FDD

	11
	
	
	-97
	-97
	
	
	HD-FDD

	12
	-100
	-96
	-94
	-94
	
	
	HD-FDD

	13
	
	
	-94
	-94
	
	
	HD-FDD

	14
	
	
	-94
	-94
	
	
	HD-FDD

	18
	
	
	-97
	-97
	-97
	
	HD-FDD

	19
	
	
	-97
	-97
	-97
	
	HD-FDD

	20
	
	
	-94.5
	-94.5
	-94.5
	-94.5
	HD-FDD

	21
	
	
	-97
	-97
	-97
	
	HD-FDD

	25
	-99.5
	-95.5
	-93.5
	-93.5
	-93.5
	-93.5
	HD-FDD

	26
	-101
	-97
	-95
	-95
	-95
	
	HD-FDD

	27
	-101.5
	-97.5
	-95.5
	-95.5
	
	
	HD-FDD

	28
	
	-97.5
	-95.5
	-95.5
	-95.5
	-95.5
	HD-FDD

	31
	-97.3
	-93.3
	-91.3
	
	
	
	HD-FDD

	71
	-100.2
	-96.2
	-94.2
	-94.2
	-94.2
	-94.2
	HD-FDD

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

NOTE 2:
Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1

NOTE 3:
For the UE which supports both Band 11 and Band 21 the reference sensitivity level is FFS.

NOTE 4:
For a UE that support both Band 18 and Band 26, the reference sensitivity level for Band 26 applies for the applicable channel bandwidths.


Table 7.3.1E-10: FDD/HD-FDD and TDD UE category M2 Uplink configuration for reference sensitivity
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex Mode

	1
	
	
	[24]
	[24]
	[24]
	[24]
	FDD/HD-FDD

	2
	[6]
	[15]
	[24]
	[24]
	[24]
	[24]
	FDD/HD-FDD

	3
	[6]
	[15]
	[24]
	[24]
	[24]
	[24]
	FDD/HD-FDD

	4
	[6]
	[15]
	[24]
	[24]
	[24]
	[24]
	FDD/HD-FDD

	5
	[6]
	[15]
	[24]
	[24]
	
	
	FDD/HD-FDD

	7
	
	
	[24]
	[24]
	[24]
	[24]
	FDD/HD-FDD

	8
	[6]
	[15]
	[24]
	[24]
	
	
	FDD/HD-FDD

	11
	
	
	[24]
	[24]
	
	
	FDD/HD-FDD

	12
	[6]
	[15]
	[201]
	[201]
	
	
	FDD/HD-FDD

	13
	
	
	[201]
	[201]
	
	
	FDD/HD-FDD

	14
	
	
	[151]
	[151]
	
	
	FDD/HD-FDD

	18
	
	
	[24]
	[24]
	[24]
	
	FDD/HD-FDD

	19
	
	
	[24]
	[24]
	[24]
	
	FDD/HD-FDD

	20
	
	
	[24]
	[201]
	[203]
	[203]
	FDD/HD-FDD 

	21
	
	
	[24]
	[241]
	[241]
	
	FDD/HD-FDD

	25
	[6]
	[15]
	[24]
	[24]
	[24]
	[24]
	FDD/HD-FDD

	26
	[6] 
	[15]
	[24]
	[24]
	[24]
	
	FDD/HD-FDD

	27
	[6]
	[15]
	[24]
	[24]
	
	
	FDD/HD-FDD

	28
	
	[15]
	[24]
	[24]
	[24]
	[24]
	FDD/HD-FDD

	31
	[6]
	[54]
	[54]
	
	
	
	FDD/HD-FDD

	…
	
	
	
	
	
	
	

	39
	
	
	
	[24]
	[24]
	[24]
	TDD

	40
	
	
	
	[24]
	[24]
	[24]
	TDD

	41
	
	
	
	[24]
	[24]
	[24]
	TDD

	…
	
	
	
	
	
	
	

	71
	[6]
	[15]
	[24]
	[24]
	[24]
	[24]
	FDD/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). 

NOTE 2:
For the UE which supports both Band 11 and Band 21 the uplink configuration for reference sensitivity is FFS.

NOTE 3:
3 refers to Band 20; in the case of 15MHz channel bandwidth, the UL resource blocks shall be located at RBstart 11 and in the case of 20MHz channel bandwidth, the UL resource blocks shall be located at RBstart 16

NOTE 4:
4 refers to Band 31; in the case of 3 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 9 and in the case of 5 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 10.


7.3.1F
Minimum requirements for UE category NB1 and NB2

7.3.1F.1
Reference sensitivity for UE category NB1 and NB2

The category NB1 and NB2 UE throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annex A.3.2  with received signal level as specified in Table 7.3.1F.1-1. Requirement in Table 7.3.1F.1-1 applies for any uplink configuration.

Table 7.3.1F.1-1: Reference sensitivity for UE category NB1 and NB2

	Operating band
	REFSENS [dBm]

	1, 2, 3, 5, 8, 11, 12, 13, 14, 17, 18, 19, 20, 21, 25, 26, 28, 31, 66, 70, 71
	- 108.2 


7.3.1F.2
Sensitivity with repetitions for UE category NB1 and NB2

In order to guarantee the UE performance in extreme coverage scenario enabled by usage of repetitions additional repetition sensitivity requirement is defined.  Repetition sensitivity requirement applies only for normal conditions as defined in Annex E.2. Other category NB1 and NB2 receiver requirements are not applicaple for repetition sensitivity defined in Table 7.3.1F.2-1.

The category NB1 and NB2 UE throughput shall be ≥ TBD% of the maximum throughput of the repetition reference measurement channel as specified in Annex A.3.2 with received signal level and parameters as specified in Table 7.3.1F.2-1. Requirement in Table 7.3.1F.2-1 applies for any uplink configuration.

Table 7.3.1F.2-1: Repetition sensitivity for UE category NB1 and NB2

	Operating band
	Sensitivity [dBm]
	NB-PDSCH repetitions

[image: image1.wmf]Rep

N



	1, 2, 3, 5, 8, 11, 12, 13, 14, 17, 18, 19, 20, 21, 25, 26, 28, 31, 66, 70, 71
	TBD
	TBD


<< Unchanged sections omitted >>
7.6.2.1F
Minimum requirements for category NB1 and NB2

The category NB1 and NB2 UE throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.3.2 with parameters specified in Table 7.6.2.1F-1.

For Table 7.6.2.1F-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 7.7.1F spurious response are applicable.

Table 7.6.2.1F-1: Out-of-band blocking parameters for category NB1 and NB2 UE

	Parameter
	Units
	Frequency

	
	
	Range 1
	Range 2
	Range 3

	Pwanted
	dBm
	REFSENS + 6 dB

	Pinterferer (CW)
	dBm
	-44
	-30
	-15

	Finterferer range
	MHz
	FDL_low - 15 to FDL_low - 60 
	FDL_low - 60 to FDL_low - 85 
	FDL_low - 85 to 1 MHz 

	
	MHz
	FDL_high + 15 to FDL_high + 60 
	FDL_high + 60 to FDL_high + 85 
	FDL_high + 85 to 12750 MHz 

	NOTE 1:
For operating bands which downlink band frequency range is between 617 MHz < f < 1 GHz the power level of the interferer (PInterferer) for Range 3 shall be modified to: -18 dBm for the frequency range which is bounded by FDL_low  - 150 MHz of the lowest band that UE supports in frequency range 617 MHz < f < 1 GHz and FDL_high  + 150 MHz of the highest band that UE supports in frequency range 617 MHz < f < 1 GHz.
NOTE 2:
For operating bands which downlink band frequency range is between 1475.9 MHz < f < 2200 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 < 2200 MHz and FDL_high  + 200 MHz of the highest band that UE supports supports in frequency range 1475.9 MHz < f < 2200 MHz.
NOTE 3:
For operating bands which downlink band frequency range is between 462.5 MHz < f < 467.5 MHz the power level of the interferer (PInterferer) for Range 3 shall be modified to: – 18 dBm for the frequency range which is bounded by FDL_low  - 150 MHz of the lowest band that UE supports in frequency range 462.5 MHz < f < 467.5 0 MHz and FDL_high  + 150 MHz of the highest band that UE supports supports in frequency range 462.5 MHz < f < 467.5.


<< End of changes >>
