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<Start of Changes>
4.3A
Applicability of minimum requirements (CA, UL-MIMO, eDL-MIMO)

The requirements in clauses 5, 6 and 7 which are specific to CA, UL-MIMO, and eDL-MIMO are specified as suffix A, B, C, D where; 

a)
Suffix A additional requirements need to support CA

b)
Suffix B additional requirements need to support UL-MIMO

c)
Suffix C additional requirements need to support TBD

d)
Suffix D additional requirements need to support eDL-MIMO
e) 
Suffix F additional requirements need to support UE category 0
A terminal which supports the above features needs to meet both the general requirements and the additional requirement applicable to the additional subclause (suffix A, B, C, D and E) in clauses 5, 6 and 7. Where there is a difference in requirement between the general requirements and the additional subclause requirements (suffix A, B, C and D) in clauses 5, 6 and 7, the tighter requirements are applicable unless stated otherwise in the additional subclause.

A terminal which supports more than one feature (CA, UL-MIMO, and eDL-MIMO) in clauses 5, 6 and 7 shall meet all of the separate corresponding requirements.

For a terminal supporting CA, compliance with minimum requirements for non-contiguous intra-band carrier aggregation in any given operating band does not imply compliance with minimum requirements for contiguous intra-band carrier aggregation in the same operating band.  

For a terminal supporting CA, compliance with minimum requirements for contiguous intra-band carrier aggregation in any given operating band does not imply compliance with minimum requirements for non- contiguous intra-band carrier aggregation in the same operating band.
A terminal which supports a DL CA configuration shall support all the lower order fallback DL CA combinations and it shall support at least one bandwidth combination set for each of the constituent lower order DL combinations containing all the bandwidths specified within each specific combination set of the upper order DL combination.
<Next Changed section>
7.2
Diversity characteristics

The requirements in Section 7 assume that the receiver is equipped with two Rx port as a baseline. These requirements apply to all UE categories unless stated otherwise. Requirements for 4 ports are FFS. With the exception of subclause 7.9 all requirements shall be verified by using both (all) antenna ports simultaneously.
For a category 0 UE the requirements in Section 7 assume that the receiver is equipped with single Rx port.
<Next Changed section>
7.3
Reference sensitivity power level

The reference sensitivity power level REFSENS is the minimum mean power applied to both the UE antenna ports for all UE categories except category 0, or to the single antenna port for UE category 0, at which the throughput shall meet or exceed the requirements for the specified reference measurement channel.

7.3.1
Minimum requirements (QPSK)

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 7.3.1-1 and Table 7.3.1-2

Table 7.3.1-1: Reference sensitivity 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
	
	
	-100
	 -97
	-95.2 
	-94 
	FDD

	2
	-102.7
	-99.7
	-98 
	-95
	-93.2
	-92
	FDD

	3
	-101.7
	-98.7
	-97 
	-94
	-92.2
	-91
	FDD

	4
	-104.7
	-101.7
	-100
	-97
	-95.2
	-94
	FDD

	5
	-103.2
	-100.2
	-98
	-95
	
	
	FDD

	6
	
	
	-100
	-97
	
	
	FDD

	7
	
	
	-98
	-95
	-93.2
	-92
	FDD

	8
	-102.2
	-99.2
	-97
	-94
	
	
	FDD

	9
	
	
	-99
	-96
	-94.2
	-93
	FDD

	10
	
	
	-100
	-97
	-95.2
	-94
	FDD

	11
	
	
	-100
	-97
	
	
	FDD

	12
	-101.7
	-98.7
	-97
	-94
	
	
	FDD

	13
	
	
	-97
	-94
	
	
	FDD

	14
	
	
	-97
	-94
	
	
	FDD

	…
	
	
	
	
	
	
	

	17
	
	
	-97
	-94
	
	
	FDD

	18
	
	
	-1007
	 -977
	-95.27 
	
	FDD

	19
	
	
	-100
	 -97
	-95.2 
	
	FDD

	20
	
	
	-97
	-94
	-91.2
	-90
	FDD

	21
	
	
	-100
	 -97
	-95.2 
	
	FDD

	22
	
	
	-97
	-94
	-92.2
	-91
	FDD

	23
	-104.7
	-101.7
	-100
	-97
	-95.2
	-94
	FDD

	24
	
	
	-100
	-97
	
	
	FDD

	25
	-101.2
	-98.2
	-96.5
	-93.5
	-91.7
	-90.5
	FDD

	26
	-102.7
	-99.7
	-97.56
	-94.56
	-92.76
	
	FDD

	27
	-103.2
	-100.2
	-98
	-95
	
	
	FDD

	28
	
	-100.2
	-98.5
	-95.5
	-93.7
	-91
	FDD

	30
	
	
	-99
	-96
	
	
	FDD

	31
	-99.0
	-95.7
	-93.5
	
	
	
	FDD

	…
	
	
	
	
	
	
	

	33
	
	
	-100
	-97
	-95.2
	-94
	TDD

	34
	
	
	-100
	-97
	-95.2
	
	TDD

	35
	-106.2
	-102.2
	-100
	-97
	-95.2
	-94
	TDD

	36
	-106.2
	-102.2
	-100
	-97
	-95.2
	-94
	TDD

	37
	
	
	-100
	-97
	-95.2
	-94
	TDD

	38
	
	
	-100
	-97
	-95.2
	-94
	TDD

	39
	
	
	-100
	-97
	-95.2
	-94
	TDD

	40
	
	
	-100
	-97
	-95.2
	-94
	TDD

	41
	
	
	-98
	-95
	-93.2
	-92
	TDD

	42
	
	
	-99
	-96
	-94.2
	-93
	TDD

	43
	
	
	-99
	-96
	-94.2
	-93
	TDD

	44
	
	[-100.2]
	 [-98]
	[-95]
	[-93.2]
	[-92]
	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

NOTE 3:
The signal power is specified per port

NOTE 4:
For the UE which supports both Band 3 and Band 9 the reference sensitivity level is FFS.

NOTE 5:
For the UE which supports both Band 11 and Band 21 the reference sensitivity level is FFS.

NOTE 6:
6 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.

NOTE 7:
For a UE that support both Band 18 and Band 26, the reference sensitivity level for Band 26 applies for the applicable channel bandwidths.


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

NOTE:
Table 7.3.1-2 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 X (informative).

For the UE which supports inter-band carrier aggregation configuration in Table 7.3.1-1A and Table 7.3.1-1B with the uplink in one E-UTRA band, the minimum requirement for reference sensitivity in Table 7.3.1-1 shall be increased by the amount given in ΔRIB,c in Table 7.3.1-1A and Table 7.3.1-1B for the applicable E-UTRA bands.
Table 7.3.1-1A: ΔRIB,c (two bands)

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_1A-3A
	1
	0

	
	3
	0

	CA_1A-5A
	1
	0

	
	5
	0

	CA_1A-7A
	1
	0

	
	7
	0.05

	CA_1A-8A
	1
	0

	
	8
	0

	CA_1A-11A
	1
	0

	
	11
	0

	CA_1A-18A
	1
	0

	
	18
	0

	CA_1A-19A
	1
	0

	
	19
	0

	CA_1A-20A
	1
	0

	
	20
	0

	CA_1A-21A
	1
	0

	
	21
	0

	CA_1A-26A
	1
	0

	
	26
	0

	CA_1A-42A
	1
	0

	
	42
	[0.5]

	CA_1A-42C
	1
	0

	
	42
	[0.5]

	CA_2A-4A
	2
	0.3

	
	4
	0.3

	CA_2A-4A-4A
	2
	0.3

	
	4
	0.3

	CA_2A-5A
	2
	0

	
	5
	0

	CA_2A-12A
	2
	0

	
	12
	0

	CA_2A-12B
	2
	0

	
	12
	0

	CA_2A-13A
	2
	0

	
	13
	0

	CA_2A-2A-13A
	2
	0

	
	13
	0

	CA_2A-17A
	2
	0

	
	17
	0.5

	CA_2A-30A
	2
	[0.4]

	
	30
	[0.5]

	CA_3A-5A
	3
	0

	
	5
	0

	CA_3A-7A
	3
	0

	
	7
	0

	CA_3A-7C
	3
	0

	
	7
	0

	CA_3C-7A
	3
	0

	
	7
	0

	CA_3A-8A
	3
	0

	
	8
	0

	CA_3A-19A
	3
	0

	
	19
	0

	CA_3A-20A
	3
	0

	
	20
	0

	CA_3A-26A
	3
	0

	
	26
	0

	CA_3A-27A
	3
	0

	
	27
	0

	CA_3A-28A
	3
	0

	
	28
	0

	CA_4A-5A
	4
	0

	
	5
	0

	CA_4A-7A
	4
	0.5

	
	7
	0.5

	CA_4A-12A
	4
	0

	
	12
	0.5

	CA_4A-12B
	4
	0

	
	12
	0.5

	CA_4A-4A-12A
	4
	0

	
	12
	0.5

	CA_4A-13A
	4
	0

	
	13
	0

	CA_4A-4A-13A
	4
	0

	
	13
	0

	CA_4A-17A
	4
	0

	
	17
	0.5

	CA_4A-27A
	4
	0

	
	27
	0

	CA_4A-30A
	4
	[0.4]

	
	30
	[0.5]

	CA_5A-7A
	5
	0

	
	7
	0

	CA_5A-12A
	5
	0.5

	
	12
	0.3

	CA_5A-17A
	5
	0.5

	
	17
	0.3

	CA_5A-25A
	5
	0

	
	25
	0

	CA_5A-30A
	5
	0

	
	30
	0

	CA_7A-20A
	7
	0

	
	20
	0

	CA_7A-28A
	7
	0

	
	28
	0

	CA_8A-11A
	8
	0

	
	11
	0

	CA_8A-20A
	8
	0

	
	20
	0

	CA_8A-40A
	8
	0

	
	40
	0

	CA_11A-18A
	11
	0

	
	18
	0

	CA_12A-25A
	12
	0

	
	25
	0

	CA_12A-30A
	12
	0

	
	30
	0

	CA_18A-28A
	18
	0.2

	
	28
	0.2

	CA_19A-21A
	19
	0

	
	21
	0

	CA_19A-42A
	1
	0

	
	42
	[0.5]

	CA_19A-42C
	1
	0

	
	42
	[0.5]

	CA_39A-41A
	39
	0.24

	
	40
	0.24

	CA_41A-42A
	41
	[0.4]4

	
	42
	[0.5]4

	NOTE 1:
The above additional tolerances are only applicable for the E-UTRA operating bands that belong to the supported inter-band carrier aggregation configurations

NOTE 2:
The above additional tolerances also apply in intra-band and non-aggregated operation for the supported E-UTRA operating bands that belong to the supported inter-band carrier aggregation configurations

NOTE 3:
In case the UE supports more than one of the above 2DL inter-band carrier aggregation configurations and a E-UTRA operating band belongs to more than one 2DL inter-band carrier aggregation configurations then:

-
When the E-UTRA operating band frequency range is ≤ 1GHz, the applicable additional tolerance shall be the average of the 2DL tolerances in Table 7.3.1-1A, truncated to one decimal place that would apply for that operating band among the supported 2DL CA configurations. In case there is a harmonic relation between low band UL and high band DL, then the maximum tolerance among the different supported 2DL carrier aggregation configurations involving such band shall be applied

-
When the E-UTRA operating band frequency range is >1GHz, the applicable additional tolerance shall be the maximum 2DL tolerance in Table 7.3.1-1A that would apply for that operating band among the supported 2DL CA configurations

NOTE 4:
Only applicable for UE supporting inter-band carrier aggregation with uplink in one E-UTRA band and without simultaneous Rx/Tx.
NOTE 5:
Tolerances for a UE supporting multiple 3DL inter-band CA configurations are FFS

NOTE 6:
The above additional tolerances applicable for the E-UTRA operating bands that belong to the supported highest order inter-band carrier aggregation configuration, also applies to the same E-UTRA operating bands that belong to a supported lower order CA configuration.


Table 7.3.1-1B: ΔRIB,c (three bands)

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_1A-3A-5A
	1
	0

	
	3
	0

	
	5
	0

	CA_1A-3A-8A
	1
	0

	
	3
	0

	
	8
	0

	CA_1A-3A-19A
	1
	0

	
	3
	0

	
	19
	0

	CA_1A-3A-20A
	1
	0

	
	3
	0

	
	20
	0

	CA_1A-5A-7A
	1
	0

	
	5
	0

	
	7
	0.05

	CA_1A-7A-20A
	1
	0

	
	7
	0.05

	
	20
	0

	CA_1A-19A-21A
	1
	0

	
	19
	0

	
	21
	0

	CA_2A-4A-5A
	2
	0.3

	
	4
	0.3

	
	5
	0

	CA_2A-4A-12A
	2
	0.3

	
	4
	0.3

	
	12
	0.5

	CA_2A-4A-13A
	2
	0.3

	
	4
	0.3

	
	13
	0

	CA_2A-5A-12A
	2
	0

	
	5
	0.5

	
	12
	0.3

	CA_2A-5A-30A
	2
	[0.4]

	
	5
	0

	
	30
	[0.5]

	CA_2A-12A-30A
	2
	[0.4]

	
	12
	0

	
	30
	[0.5]

	CA_3A-7A-20A
	3
	0

	
	7
	0

	
	20
	0

	CA_4A-5A-12A
	4
	0

	
	5
	0.5

	
	12
	0.5

	CA_4A-5A-30A
	4
	[0.4]

	
	5
	0

	
	30
	[0.5]

	CA_4A-12A-30A
	4
	[0.4]

	
	12
	0.5

	
	30
	[0.5]

	NOTE 1:
The above additional tolerances are only applicable for the E-UTRA operating bands that belong to the supported inter-band carrier aggregation configurations.

NOTE 2:
The above additional tolerances also apply in intra-band and non-aggregated operation for the supported E-UTRA operating bands that belong to the supported inter-band carrier aggregation configurations.

NOTE 3: 
Tolerances for a UE supporting multiple 3DL inter-band CA configurations are FFS.

NOTE 4: 
The above additional tolerances applicable for the E-UTRA operating bands that belong to the supported highest order inter-band carrier aggregation configuration, also applies  to the same E-UTRA operating bands that belong to a supported lower order CA configuration.


NOTE :
The above additional tolerances do not apply to supported UTRA operating bands with frequency range below 1 GHz that correspond to the E-UTRA operating bands that belong to the supported inter-band carrier aggregation configurations when such bands are belonging only to band combination(s) where one band is <1GHz and other bands are >1.7GHz and there is no harmonic relationship between the low band UL and high band DL. Otherwise the above additional tolerances also apply to supported UTRA operating bands that correspond to the E-UTRA operating bands that belong to the supported inter-band carrier aggregation configurations.

Table 7.3.1-2: 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

	6
	
	
	25 
	251
	
	
	FDD

	7
	
	
	25 
	50 
	75
	751
	FDD

	8
	6 
	15
	25 
	251
	
	
	FDD

	9
	
	
	25 
	50 
	501
	501
	FDD

	10
	
	
	25 
	50 
	75 
	100 
	FDD

	11
	
	
	25
	251
	
	
	FDD

	12
	6
	15
	201
	201
	
	
	FDD

	13
	
	
	201
	201
	
	
	FDD

	14
	
	
	151
	151
	
	
	FDD

	...
	
	
	
	
	
	
	

	17
	
	
	201
	201
	
	
	FDD

	18
	
	
	25 
	251
	251
	
	FDD

	19
	
	
	25 
	251
	251
	
	FDD

	20
	
	
	25 
	201
	203 
	203
	FDD

	21
	
	
	25
	251
	251
	
	FDD

	22
	
	
	25
	50
	501
	501
	FDD

	23
	6
	15
	25
	50
	75
	100
	FDD

	24
	
	
	25
	50
	
	
	FDD

	25
	6
	15
	25
	50
	501
	501
	FDD

	26
	6
	15
	25
	251
	251
	
	FDD

	27
	6 
	15 
	25 
	251
	
	
	FDD

	28
	
	15
	25
	251
	251
	251
	FDD

	30
	
	
	25
	251
	
	
	FDD

	31
	6
	54
	54
	
	
	
	FDD

	…
	
	
	
	
	
	
	

	33
	
	
	25 
	50 
	75 
	100 
	TDD

	34
	
	
	25 
	50 
	75
	
	TDD

	35
	6 
	15 
	25 
	50 
	75 
	100 
	TDD

	36
	6 
	15 
	25 
	50 
	75 
	100 
	TDD

	37
	
	
	25 
	50 
	75 
	100 
	TDD

	38
	
	
	25 
	50 
	75
	100
	TDD

	39
	
	
	25 
	50 
	75 
	100 
	TDD

	40
	
	
	25
	50 
	75 
	100 
	TDD

	41
	
	
	25
	50 
	75 
	100 
	TDD

	42
	
	
	25
	50 
	75 
	100 
	TDD

	43
	
	
	25
	50 
	75 
	100 
	TDD

	44
	
	15
	25
	50
	75
	100
	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:
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.


Unless given by Table 7.3.1-3, the minimum requirements specified in Tables 7.3.1-1 and 7.3.1-2 shall be verified with the network signalling value NS_01 (Table 6.2.4-1) configured. 

Table 7.3.1-3: Network signalling value for reference sensitivity

	E-UTRA Band
	Network Signalling value

	2
	NS_03 

	4
	NS_03

	10
	NS_03

	12
	NS_06

	13
	NS_06


	14
	NS_06

	17
	NS_06

	19
	NS_08

	21
	NS_09

	23
	NS_03

	30
	NS_21


7.3.1A

Minimum requirements (QPSK) for CA

For inter-band carrier aggregation with one component carrier per operating band and the uplink assigned to one E-UTRA band 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 7.3.1-1 and Table 7.3.1-2. The reference sensitivity is defined to be met with all downlink component carriers active and one of the uplink carriers active. The UE shall meet the requirements specified in subclause 7.3.1 with the following exceptions. 

For the UE that supports any of the E-UTRA CA configurations given in Table 7.3.1A-0a, exceptions to the aforementioned requirements are allowed when the uplink is active in a lower-frequency band and is within a specified frequency range such that transmitter harmonics fall within the downlink transmission bandwidth assigned in a higher band as noted in Table 7.3.1A-0a. For these exceptions, the UE shall meet the requirements specified in Table 7.3.1A-0a and Table 7.3.1A-0b.

Table 7.3.1A-0a: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions)

	Channel bandwidth

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex mode

	CA_3A-8A4
	3
	
	
	
	N/A
	N/A
	N/A
	FDD

	
	8
	
	
	N/A
	N/A
	
	
	

	CA_4A-12A5,6
	4
	[-89.2]
	[-89.2]
	[-90]
	[-89.5]
	[-89]
	[-88.5]
	FDD

	
	12
	
	
	-96.5
	-93.5
	
	
	

	CA_4A-17A5,6
	4
	
	
	[-90]
	[-89.5]
	
	
	FDD

	
	17
	
	
	-96.5
	-93.5
	
	
	

	CA_2A-4A-12A5
	2
	
	
	-97.7 
	-94.7
	-92.9
	-91.7
	FDD

	
	4
	
	
	[-90]
	[-89.5]
	[-89]
	[-88.5]
	

	
	12
	
	
	-96.5
	-93.5
	
	
	

	CA_4A-4A-12A5
	4
	
	
	[-90]
	[-89.5]
	[-89]
	[-88.5]
	FDD

	
	12
	
	
	-96.5
	-93.5
	
	
	

	CA_4A-5A-12A5
	4
	
	
	[-90]
	[-89.5]
	[-89]
	[-88.5]
	FDD

	
	5
	
	
	-97.5
	-94.5
	
	
	

	
	12
	
	
	-96.5
	-93.5
	
	
	

	CA_4A-12B5
	4
	
	
	[-90]
	[-89.5]
	[-89]
	[-88.5]
	FDD

	
	12
	
	
	-96.5
	-93.5
	
	
	

	CA_18A-28A7
	18
	
	
	-100
	-97
	-95.2
	
	FDD

	
	287
	
	
	-94
	-92.5
	
	
	

	NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.5A.
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:
The signal power is specified per port

NOTE 4:
No requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the low band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of the high band. The reference sensitivity is only verified when this is not the case (the requirements specified in clause 7.3.1 apply).

NOTE 5:
These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of a low band for which the 3rd transmitter harmonic is within the downlink transmission bandwidth of a high band.  

NOTE 6:
The requirements should be verified for UL EARFCN of the low band (superscript LB) such that 
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NOTE 7:
Supported frequency range of Band 28 for this CA configuration is limited as specified in Table 5.5A-2.


Table 7.3.1A-0b: Uplink configuration for the low band (exceptions)
	E-UTRA Band / Channel bandwidth of the high band / NRB / Duplex mode

	EUTRA CA Configuration
	UL band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex mode

	CA_4A-12A
	12
	2
	5
	8
	16
	20
	20
	FDD

	CA_4A-17A
	17
	
	
	8
	16
	
	
	FDD

	CA_2A-4A-12A
	12
	
	
	8
	16
	20
	20
	FDD

	CA_4A-4A-12A
	12
	
	
	8
	16
	20
	20
	FDD

	CA_4A-5A-12A
	12
	
	
	8
	16
	20
	20
	FDD

	CA_4A-12B
	12
	
	
	8
	16
	20
	20
	FDD

	NOTE 1:
refers to the UL resource blocks, which shall be centred within the transmission bandwidth configuration for the channel bandwidth.

NOTE 2:
the UL configuration applies regardless of the channel bandwidth of the low band unless the UL resource blocks exceed that specified in Table 7.3.1-2 for the uplink bandwidth in which case the allocation according to Table 7.3.1-2 applies.


For the UE that supports any of the E-UTRA CA configurations given in Table 7.3.1A-0bA, exceptions are allowed when the uplink is active within a specified frequency range as noted in Table 7.3.1A-0bA. For these exceptions, the UE shall meet the requirements specified in Table 7.3.1A-0bA and Table 7.3.1A-0bB.
Table 7.3.1A-0bA: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions)

	Channel bandwidth

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex mode

	CA_1A-3A4
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	3
	
	
	[-94]
	[-91.5]
	[-90]
	[-89] 
	

	CA_1A-3A5
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	3
	
	
	[-97] 
	[-94]
	[-92.2]
	[-91]
	

	NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.5A.
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:
The signal power is specified per port

NOTE 4:
These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz. For each channel bandwidth in Band 3, the requirement applies regardless of channel bandwidth in Band 1.
NOTE 5:
These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz. For each channel bandwidth in Band 3, the requirement applies regardless of channel bandwidth in Band 1.


Table 7.3.1A-0bB: Uplink configuration for the low band (exceptions)
	E-UTRA Band / Channel bandwidth of the high band / NRB / Duplex mode

	EUTRA CA Configuration
	UL band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex mode

	CA_1A-3A1, 2
	1
	
	
	25
	25
	25
	25
	FDD

	CA_1A-3A1, 3
	1
	
	
	[25]
	[45]
	[45]
	[45]
	FDD

	NOTE 1:
1 refers to the UL resource blocks shall be located as close as possible to the downlink channel in Band 3 but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1) in the uplink channel in Band 1.

NOTE 2:
UL allocation when the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz
NOTE 3:
UL allocation when the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz.


For the UE that supports any of the E-UTRA CA configurations given in Table 7.3.1A-0bC, exceptions are allowed when the uplink is active within a specified frequency range as noted in Table 7.3.1A-0bC. For these exceptions, the UE shall meet the requirements specified in Table 7.3.1A-0bC and Table 7.3.1A-0bD.
Table 7.3.1A-0bC: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions) (three bands)

	Channel bandwidth

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex mode

	CA_1A-3A-19A4
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	3
	
	
	[-94]
	[-91.5]
	[-90]
	[-89] 
	

	
	19
	
	
	-100
	-97
	-95.2
	
	

	CA_1A-3A-19A5
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	3
	
	
	[-97] 
	[-94]
	[-92.2]
	[-91]
	

	
	19
	
	
	-100
	-97
	-95.2
	
	

	NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.5A.
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:
The signal power is specified per port

NOTE 4:
These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz. For each channel bandwidth in Band 3 and Band 19, the requirement applies regardless of channel bandwidth in Band 1.
NOTE 5:
These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz. For each channel bandwidth in Band 3 and Band 19, the requirement applies regardless of channel bandwidth in Band 1.


Table 7.3.1A-0bD: Uplink configuration for the low band (exceptions) (three bands)

	E-UTRA Band / Channel bandwidth of the high band / NRB / Duplex mode

	EUTRA CA Configuration
	UL band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex mode

	CA_1A-3A-19A1, 2
	1
	
	
	25
	25
	25
	25
	FDD

	CA_1A-3A-19A1, 3
	1
	
	
	[25]
	[45]
	[45]
	[45]
	FDD

	NOTE 1:
1 refers to the UL resource blocks shall be located as close as possible to the downlink channel in Band 3 but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1) in the uplink channel in Band 1.

NOTE 2:
UL allocation when the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz
NOTE 3:
UL allocation when the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz.


For band combinations including operating bands without uplink band (as noted in Table 5.5-1), the requirements are specified in Table 7.3.1A-0d and Table 7.3.1A-0e.

Table 7.3.1A-0d: Reference sensitivity QPSK PREFSENS
	Channel bandwidth

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz

(dBm)
	3 MHz

(dBm)
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	Duplex mode

	CA_2A-29A
	2
	
	
	-98
	-95
	-93.2
	-92
	FDD

	
	29
	
	-98.7
	 -97
	-94 
	
	
	

	CA_4A-29A
	4
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	29
	
	-98.7
	 -97
	-94 
	
	
	

	CA_20A-32A
	20
	
	
	-97
	-94
	-91.2
	-90
	FDD

	
	32
	
	
	-100
	-97
	-95.2
	-94
	

	CA_23A-29A
	23
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	29
	
	-98.7
	-97
	-94
	
	
	

	CA_29A-30A
	29
	
	
	-97
	-94
	
	
	FDD

	
	30
	
	
	-99
	-96
	
	
	

	CA_2A-29A-30A
	2
	
	
	[-97.6]
	[-94.6]
	[-92.8]
	[-91.6]
	FDD

	
	29
	
	
	-99
	-96
	
	
	

	
	30
	
	
	[-98.5]
	[-95.5]
	
	
	

	CA_4A-29A-30A
	4
	
	
	[-99.6
	[-96.6
	[-94.8
	[-93.6]
	FDD

	
	29
	
	
	-99
	-96
	
	
	

	
	30
	
	
	[-98.5]
	[-95.5]
	
	
	

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

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:
The signal power is specified per port


Table 7.3.1A-0e: Uplink configuration for reference sensitivity

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

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz

(dBm)
	3 MHz

(dBm)
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	Duplex mode

	CA_2A-29A
	2
	
	
	25
	50
	501
	501
	FDD

	
	29
	
	N/A
	N/A
	N/A
	
	
	

	CA_4A-29A
	4
	
	
	25
	50
	75
	100
	FDD

	
	29
	
	N/A
	N/A
	N/A
	
	
	

	CA_20A-32A
	20
	
	
	25 
	201
	202 
	202
	FDD

	
	32
	
	
	N/A
	N/A
	N/A
	N/A
	

	CA_23A-29A
	23
	
	
	25
	50
	75
	100
	FDD

	
	29
	
	N/A
	N/A
	N/A
	
	
	

	CA_29A-30A
	29
	
	
	N/A
	N/A
	
	
	FDD

	
	30
	
	
	25
	25
	
	
	

	CA_2A-29A-30A
	2
	
	
	25
	50
	50
	50
	FDD

	
	29
	
	
	N/A
	N/A
	
	
	

	
	30
	
	
	25
	25
	
	
	

	CA_4A-29A-30A
	4
	
	
	25
	50
	75
	100
	FDD

	
	29
	
	
	N/A
	N/A
	
	
	

	
	30
	
	
	25
	25
	
	
	

	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


In all cases for single uplink inter-band CA, unless given by Table 7.3.1-3 for the band with the active uplink carrier, the applicable reference sensitivity requirements shall be verified with the network signalling value NS_01 (Table 6.2.4-1) configured.

For intra-band contiguous carrier aggregation the throughput of each component carrier 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 7.3.1-1 and Table 7.3.1A-1. Table 7.3.1A-1 specifies the maximum number of allocated uplink resource blocks for which the intra-band contiguous carrier aggregation reference sensitivity requirement shall be met. The PCC and SCC allocations follow Table 7.3.1A-1 and form a contiguous allocation where TX–RX frequency separations are as defined in Table 5.7.4-1. For UE(s) supporting one uplink carrier, the uplink configuration of the PCC shall be in accordance with Table 7.3.1-2 and the downlink PCC carrier center frequency shall be configured closer to uplink operating band than the downlink SCC center frequency. Unless given by Table 7.3.1-3, the reference sensitivity requirements shall be verified with the network signalling value NS_01 (Table 6.2.4-1) configured.

Table 7.3.1A-1: Intra-band CA uplink configuration for reference sensitivity

	CA configuration / CC combination / NRB_agg / Duplex mode

	CA configuration
	100RB+25RB
	100RB+50RB
	75RB+75RB
	100RB+75RB
	100RB+100RB
	Duplex Mode

	
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	

	CA_1C
	
	
	N/A
	N/A
	75
	54
	N/A
	N/A
	100
	30
	FDD

	CA_3C
	50
	0
	50
	0
	N/A
	N/A
	50
	0
	50
	0
	FDD

	CA_7C
	
	
	75
	0
	75
	0
	75
	0
	75
	0
	FDD

	CA_38C
	
	
	
	
	75
	75
	
	
	100
	100
	TDD

	CA_39C
	100
	25
	100
	50
	N/A
	N/A
	100
	75
	N/A
	N/A
	TDD

	CA_40C
	
	
	100
	50
	75
	75
	100
	75
	100
	100
	TDD

	CA_41C
	
	
	100
	50
	75
	75
	100
	75
	100
	100
	TDD

	CA_40D
	
	
	100
	50
	N/A
	N/A
	100
	75
	100
	100
	TDD

	CA_41D
	
	
	100
	50
	75
	75
	100
	75
	100
	100
	TDD

	CA_42C
	100
	25
	100
	50
	N/A
	N/A
	100
	75
	100
	100
	TDD

	NOTE 1:
The carrier centre frequency of SCC in the UL operating band is configured closer to the DL operating band.
NOTE 2:
The transmitted power over both PCC and SCC shall be set to PUMAX as defined in subclause 6.2.5A.
NOTE 3:
The UL resource blocks in both PCC and SCC shall be confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1).

NOTE 4:
The UL resource blocks in PCC shall be located as close as possible to the downlink operating band, while the UL resource blocks in SCC shall be located as far as possible from the downlink operating band.
NOTE 5: 
In case a CA configuration consists of CC channel bandwidths which are unequal in bandwidth the PCC channel bandwidth shall be the larger one for reference sensitivity test.

NOTE 6: 
For intra-band contiguous carrier aggregation, the requirement is verified with the largest number of [simultaneous] active uplink carriers supported by the UE.


For intra-band non-contiguous carrier aggregation with one uplink carrier and two downlink carriers, the throughput of each downlink component carrier 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 both downlink carriers active and parameters specified in Table 7.3.1-1 and Table 7.3.1A-3 with the power level in Table 7.3.1-1 increased by  RIBNC given in Table 7.3.1A-3 for the SCC. Unless given by Table 7.3.1-3, the reference sensitivity requirements shall be verified with the network signalling value NS_01 (Table 6.2.4-1) configured.

Table 7.3.1A-3: Intra-band non-contiguous CA uplink configuration for reference sensitivity

	CA configuration
	Aggregated channel bandwidth (PCC+SCC)
	Wgap / [MHz]
	UL PCC allocation
	ΔRIBNC (dB)
	Duplex mode

	CA_2A-2A
	25RB+25RB 
	30.0 < Wgap ≤ 50.0 
	121
	5.3
	FDD

	
	
	0.0 < Wgap ≤ 30.0 
	251
	0
	

	
	25RB+50RB 
	25.0 < Wgap ≤ 45.0 
	121
	4.4
	

	
	
	0.0 < Wgap ≤ 25.0 
	251
	0
	

	
	25RB+75RB 
	20.0 < Wgap ≤ 40.0 
	121
	4.2
	

	
	
	0.0 < Wgap ≤ 20.0 
	251
	0
	

	
	25RB+100RB 
	15.0 < Wgap ≤ 35.0 
	121
	3.8
	

	
	
	0.0 < Wgap ≤ 15.0 
	251
	0
	

	
	50RB+25RB 
	15.0 < Wgap ≤ 45.0 
	121
	5.9
	

	
	
	0.0 < Wgap ≤ 15.0 
	321
	0
	

	
	50RB+50RB 
	10.0 < Wgap ≤ 40.0 
	121
	4.6
	

	
	
	0.0 < Wgap ≤ 10.0 
	321
	0
	

	
	50RB+75RB 
	5.0 < Wgap ≤ 35.0 
	121
	4.1
	

	
	
	0.0 < Wgap ≤ 5.0 
	321
	0
	

	
	50RB+100RB 
	0.0 < Wgap ≤ 30.0 
	121
	4.0
	

	
	75RB+25RB 
	10.0 < Wgap ≤ 40.0 
	1212
	6.7
	

	
	
	0.0 < Wgap ≤ 10.0 
	361
	0
	

	
	75RB+50RB 
	5.0 < Wgap ≤ 35.0 
	1212
	5.4
	

	
	
	0.0 < Wgap ≤ 5.0 
	361
	0
	

	
	75RB+75RB 
	0.0 < Wgap  ≤ 30.0 
	1212
	4.6
	

	
	75RB+100RB 
	0.0 < Wgap ≤ 25.0 
	1212
	4.2
	

	
	100RB+25RB 
	0.0 < Wgap ≤ 35.0 
	1613
	7.2
	

	
	100RB+50RB 
	0.0 < Wgap ≤ 30.0 
	1613
	5.8
	

	
	100RB+75RB 
	0.0 < Wgap ≤ 25.0 
	1613
	5.0
	

	
	100RB+100RB 
	0.0 < Wgap ≤ 20.0 
	1613
	4.6
	

	CA_3A-3A
	25RB+25RB 
	45.0 < Wgap ≤ 65.0 
	121
	4.7
	FDD

	
	
	0.0 < Wgap ≤ 45.0 
	251
	0
	

	
	25RB+50RB 
	40.0 < Wgap ≤ 60.0 
	121
	3.8 
	

	
	
	0.0 < Wgap ≤ 40.0 
	251
	0
	

	
	25RB+75RB 
	35.0 < Wgap ≤ 55.0 
	121
	3.6 
	

	
	
	0.0 < Wgap ≤ 35.0 
	251
	0
	

	
	25RB+100RB 
	30.0 < Wgap ≤ 50.0 
	121
	3.4 
	

	
	
	0.0 < Wgap ≤ 30.0 
	251
	0
	

	
	50RB+25RB 
	30.0 < Wgap ≤ 60.0 
	129
	5.1 
	

	
	
	0.0 < Wgap ≤ 30.0 
	321
	0
	

	
	50RB+50RB 
	25.0 < Wgap ≤ 55.0 
	129
	4.3 
	

	
	
	0.0 < Wgap ≤ 25.0 
	321
	0
	

	
	50RB+75RB 
	20.0 < Wgap ≤ 50.0 
	129
	3.8 
	

	
	
	0.0 < Wgap ≤ 20.0 
	321
	0
	

	
	50RB+100RB 
	15.0 < Wgap ≤ 45.0 
	129
	3.4 
	

	
	
	0.0 < Wgap ≤ 15.0 
	321
	0
	

	
	75RB+25RB 
	25.0 < Wgap ≤ 55.0 
	1210
	6.0 
	

	
	
	0.0 < Wgap ≤ 25.0 
	321
	0
	

	
	75RB+50RB 
	20.0 < Wgap ≤ 50.0 
	1210
	4.7 
	

	
	
	0.0 < Wgap ≤ 20.0 
	321
	0
	

	
	75RB+75RB 
	15.0 < Wgap  ≤ 45.0 
	1210
	4.2 
	

	
	
	0.0 < Wgap ≤ 15.0 
	321
	0
	

	
	75RB+100RB 
	10.0 < Wgap ≤ 40.0 
	1210
	3.8 
	

	
	
	0.0 < Wgap ≤ 10.0 
	321
	0
	

	
	100RB+25RB 
	15.0 < Wgap ≤ 50.0 
	1611
	6.5 
	

	
	
	0.0 < Wgap ≤ 15.0 
	321
	0
	

	
	100RB+50RB 
	10.0 < Wgap ≤ 45.0 
	1611
	5.1 
	

	
	
	0.0 < Wgap  ≤ 10.0 
	321
	0
	

	
	100RB+75RB 
	5.0 < Wgap ≤ 40.0 
	1611
	4.5 
	

	
	
	0.0 < Wgap  ≤ 5.0 
	321
	0
	

	
	100RB+100RB 
	0.0 < Wgap ≤ 35.0 
	1611
	4.1 
	

	CA_4A-4A
	NOTE 6
	NOTE 7
	NOTE 8
	0.0
	FDD

	CA_7A_7A
	50RB+50RB
	25.0 < Wgap ≤ 50.0
	321
	0.0
	FDD

	
	
	0.0 < Wgap ≤ 25.0
	501
	0.0
	

	
	75RB+25RB
	20.0 < Wgap ≤ 50.0
	321
	0.0
	

	
	
	0.0 < Wgap ≤ 20.0
	501
	0.0
	

	
	75RB+50RB
	20.0 < Wgap ≤ 45.0
	321
	0.0
	

	
	
	0.0 < Wgap ≤ 20.0
	501
	0.0
	

	
	75RB+75RB
	15.0 < Wgap ≤ 40.0
	321
	0.0
	

	
	
	0.0 < Wgap ≤ 15.0
	501
	0.0
	

	
	100RB+75RB
	15.0 < Wgap ≤ 35.0
	361
	0.0
	

	
	
	0.0 < Wgap ≤ 15.0
	501
	0.0
	

	
	100RB+100RB
	15.0 < Wgap ≤ 30.0
	321
	0.0
	

	
	
	0.0 < Wgap ≤ 15.0
	451
	0.0
	

	CA_23A-23A
	NOTE 6
	NOTE 7
	NOTE 8
	0.0
	FDD

	CA_25A-25A
	25RB+25RB
	30.0 < Wgap ≤ 55.0
	101
	5.0
	FDD

	
	
	0.0 < Wgap ≤ 30.0
	251
	0.0
	

	
	25RB+50RB
	25.0 < Wgap ≤ 50.0
	101
	4.5
	

	
	
	0.0 < Wgap ≤ 25.0
	251
	0.0
	

	
	25RB+75RB
	20 < Wgap ≤ 45
	101
	4.3
	

	
	
	0 < Wgap ≤ 20
	251
	0
	

	
	25RB+100RB
	15 < Wgap ≤ 40
	101
	4.1
	

	
	
	0 < Wgap ≤ 15
	251
	0
	

	
	50RB+25RB
	15.0 < Wgap ≤ 50.0
	104
	5.5
	

	
	
	0.0 < Wgap ≤ 15.0
	321
	0.0
	

	
	50RB+50RB
	10.0 < Wgap ≤ 45.0
	104
	5.0
	

	
	
	0.0 < Wgap ≤ 10.0
	321
	0.0
	

	
	50RB+75RB
	5 < Wgap ≤ 40
	104
	4.5
	

	
	
	0 < Wgap ≤ 5
	321
	0
	

	
	50RB+100RB
	0 < Wgap ≤ 35
	104
	4.2
	

	
	75RB+25RB
	10 < Wgap ≤ 45
	1014
	7.6
	

	
	
	0 < Wgap ≤ 10
	321
	0
	

	
	75RB+50RB
	5 < Wgap ≤ 40
	1014
	6.7
	

	
	
	0 < Wgap ≤ 5
	321
	0
	

	
	75RB+75RB
	0 < Wgap ≤ 35
	1014
	5.6
	

	
	75RB+100RB
	0 < Wgap ≤ 30
	1014
	4.8
	

	
	100RB+25RB
	0 < Wgap ≤ 40
	1215
	8
	

	
	100RB+50RB
	0 < Wgap ≤ 35
	1215
	6.7
	

	
	100RB+75RB
	0 < Wgap ≤ 30
	1215
	6.1
	

	
	100RB+100RB
	0 < Wgap ≤ 25
	1215
	5.7
	

	CA_41A-41A
	NOTE 6
	NOTE 7
	NOTE 8
	0.0
	TDD

	CA_42A-42A
	NOTE 6
	NOTE 7
	NOTE 8
	0.0
	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.

NOTE 2:
Wgap is the sub-block gap between the two sub-blocks.

NOTE 3:
The carrier center frequency of PCC in the UL operating band is configured closer to the DL operating band.

NOTE 4:
4 refers to the UL resource blocks shall be located at RBstart=33.

NOTE 5:
For the TDD intra-band non-contiguous CA configurations, the minimum requirements apply only in synchronized operation between all component carriers.

NOTE 6:
All combinations of channel bandwidths defined in Table 5.6A.1-3.

NOTE 7:
All applicable sub-block gap sizes.

NOTE 8:
The PCC allocation is same as Transmission bandwidth configuration NRB as defined in Table 5.6-1. 

NOTE 9:
9 refers to the UL resource blocks shall be located at RBstart=25.

NOTE 10:
10 refers to the UL resource blocks shall be located at RBstart=35.

NOTE 11:
11 refers to the UL resource blocks shall be located at RBstart=50. 

NOTE 12:
12 refers to the UL resource blocks shall be located at RBstart=39.

NOTE 13:
13 refers to the UL resource blocks shall be located at RBstart=57.

NOTE 14:
14 refers to the UL resource blocks shall be located at RBstart=44.
NOTE 15:
15 refers to the UL resource blocks shall be located at RBstart=62.


For combinations of intra-band contiguous and inter-band carrier aggregation with three downlink carriers and one uplink carrier assigned to one E-UTRA band, the requirement is defined with the uplink active in one of the bands and a configuration in accordance with Table 7.3.1-2. The downlink PCC carrier center frequency shall be configured closer to the uplink operating band than the downlink SCC center frequency when the uplink is active in the band supporting two component carriers. For these uplink configurations, the UE shall meet the reference sensitivity requirements for intra-band contiguous carrier aggregation of two downlink carriers and for the remaining component carrier the requirements specified in subclause 7.3.1. The three downlink carriers shall be active throughout the tests. Unless given by Table 7.3.1-3, the reference sensitivity requirements shall be verified with the network signalling value NS_01 (Table 6.2.4-1) configured.

For combinations of intra-band non-contiguous and inter-band carrier aggregation with three downlink carriers and one uplink carrier assigned to one E-UTRA band, the requirement is defined with an uplink configuration in accordance with Table 7.3.1A-3 when the uplink is active in the band supporting two component carriers and in accordance with Table 7.3.1-2 when the uplink is active in the other band. For these uplink configurations, the UE shall meet the reference sensitivity requirements for intra-band non-contiguous carrier aggregation of two downlink carriers and for the remaining component carrier the requirements specified in subclause 7.3.1. For the two component carriers within the same band, RIBNC = 0 dB for all sub-block gaps (Table 7.3.1A-3) when the uplink is active in the band supporting the single component carrier. The three downlink carriers shall be active throughout the tests. Unless given by Table 7.3.1-3, the reference sensitivity requirements shall be verified with the network signalling value NS_01 (Table 6.2.4-1) configured.

For the UE that supports any of the E-UTRA CA configurations of three downlink carriers given in Table 7.3.1A-0a, exceptions to the aforementioned requirements are allowed when the uplink is active in a lower-frequency band and within a specified frequency range such that transmitter harmonics fall within the downlink transmission bandwidth assigned in a higher band as noted in Table 7.3.1A-0a. For these exceptions, the UE shall meet the requirements specified in Table 7.3.1A-0a and Table 7.3.1A-0b.

7.3.1B
Minimum requirements (QPSK) for UL-MIMO
For UE with two transmitter antenna connectors in closed-loop spatial multiplexing scheme, the minimum requirements in Clause 7.3.1 shall be met with the UL-MIMO configurations specified in Table 6.2.2B-2. For UL-MIMO, the parameter PUMAX is the total transmitter power over the two transmit antenna connectors.

7.3.1E
Minimum requirements (QPSK) for UE category 0
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.
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

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

	8
	-99.7
	-96.7
	-94.5
	-91.5
	
	
	FDD

	20
	
	
	-94.5
	-91.5
	-88.2
	-87
	FDD

	39
	
	
	-97
	-94
	-92.2
	-91
	TDD

	41
	
	
	-95
	-92
	-90.2
	-89
	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

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

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

	20
	
	
	-95.3
	-92.3
	-89.5
	-88.3
	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.

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 X (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

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

	8
	6 
	15
	25
	251
	
	
	FDD and HD-FDD

	20
	
	
	25
	201
	202
	202
	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.


<Next Changed section>
A.2.2
Reference measurement channels for FDD

A.2.2.1
Full RB allocation

A.2.2.1.1
QPSK

Table A.2.2.1.1-1 Reference Channels for QPSK with full RB allocation

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	100

	DFT-OFDM Symbols per Sub-Frame
	
	12
	12
	12
	12
	12
	12

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding rate
	
	1/3
	1/3
	1/3
	1/3
	1/5
	1/6

	Payload size
	Bits
	600
	1544
	2216
	5160
	4392
	4584

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of code blocks per Sub-Frame
(Note 1)
	
	1
	1
	1
	1
	1
	1

	Total number of bits per Sub-Frame
	Bits
	1728
	4320
	7200
	14400
	21600
	28800

	Total symbols per Sub-Frame
	
	864
	2160
	3600
	7200
	10800
	14400

	UE Category
	
	≥ 1
	≥ 1
	≥ 1
	≥ 1
	≥ 1
	≥ 1

	Note 1:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.2.2.1.1-1a Reference Channels for QPSK with full/maximum RB allocation for UE category 0
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	[36]
	[36]
	[36]

	DFT-OFDM Symbols per Sub-Frame
	
	12
	12
	12
	12
	12
	12

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding rate
	
	1/3
	1/5
	1/8
	[1/10]
	[1/10]
	[1/10]

	Payload size
	Bits
	600
	872
	904
	[1000]
	[1000]
	[1000]

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of code blocks per Sub-Frame
	
	1
	1
	1
	1
	1
	1

	Total number of bits per Sub-Frame
	Bits
	1728
	4320
	7200
	[10368]
	[10368]
	[10368]

	Total symbols per Sub-Frame
	
	864
	2160
	3600
	[5184]
	[5184]
	[5184]

	UE Category
	
	0
	0
	0
	0
	0
	0

	Note 1:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


A.2.2.1.2
16-QAM

Table A.2.2.1.2-1 Reference Channels for 16-QAM with full RB allocation

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	100

	DFT-OFDM Symbols per Sub-Frame
	
	12
	12
	12
	12
	12
	12

	Modulation
	
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Target Coding rate
	
	3/4
	1/2
	1/3
	3/4
	1/2
	1/3

	Payload size
	Bits
	2600
	4264
	4968
	21384
	21384
	19848

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of code blocks per Sub-Frame
(Note 1)
	
	1
	1
	1
	4
	4
	4

	Total number of bits per Sub-Frame
	Bits
	3456
	8640
	14400
	28800
	43200
	57600

	Total symbols per Sub-Frame
	
	864
	2160
	3600
	7200
	10800
	14400

	UE Category
	
	≥ 1
	≥ 1
	≥ 1
	≥ 2
	≥ 2
	≥ 2

	Note 1:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.2.2.1.2-1a Reference Channels for 16-QAM with maximum RB allocation for UE category 0
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	5
	5
	5
	5
	5
	5

	DFT-OFDM Symbols per Sub-Frame
	
	12
	12
	12
	12
	12
	12

	Modulation
	
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Target Coding rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Payload size
	Bits
	872
	872
	872
	872
	872
	872

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of code blocks per Sub-Frame
	
	1
	1
	1
	1
	1
	1

	Total number of bits per Sub-Frame
	Bits
	2880
	2880
	2880
	2880
	2880
	2880

	Total symbols per Sub-Frame
	
	720
	720
	720
	720
	720
	720

	UE Category
	
	0
	0
	0
	0
	0
	0

	Note 1:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


A.2.2.1.3
64-QAM

[FFS]

A.2.2.2
Partial RB allocation

For each channel bandwidth, various partial RB allocations are specified. The number of allocated RBs is chosen according to values specified in the Tx and Rx requirements. The single allocated RB case is included.

The allocated RBs are contiguous and start from one end of the channel bandwidth. A single allocated RB is at one end of the channel bandwidth.

A.2.2.2.1
QPSK

Table A.2.2.2.1-1 Reference Channels for QPSK with partial RB allocation

	Parameter
	Ch BW
	Allocated RBs
	DFT-OFDM Symbols per Sub-Frame
	Mod’n
	Target Coding rate
	Payload size
	Transport block CRC
	Number of code blocks per Sub-Frame (Note 1)
	Total number of bits per Sub-Frame
	Total symbols per Sub-Frame
	UE Category

	Unit
	MHz
	
	
	
	
	Bits
	Bits
	
	Bits
	
	

	
	1.4 - 20
	1
	12
	QPSK
	1/3
	72
	24
	1
	288
	144
	≥ 1

	
	1.4 - 20
	2
	12
	QPSK
	1/3
	176
	24
	1
	576
	288
	≥ 1

	
	1.4 - 20
	3
	12
	QPSK
	1/3
	256
	24
	1
	864
	432
	≥ 1

	
	1.4 - 20
	4
	12
	QPSK
	1/3
	392
	24
	1
	1152
	576
	≥ 1

	
	1.4 - 20
	5
	12
	QPSK
	1/3
	424
	24
	1
	1440
	720
	≥ 1

	
	3-20
	6
	12
	QPSK
	1/3
	600
	24
	1
	1728
	864
	≥ 1

	
	3-20
	8
	12
	QPSK
	1/3
	808
	24
	1
	2304
	1152
	≥ 1

	
	3-20
	9
	12
	QPSK
	1/3
	776
	24
	1
	2592
	1296
	≥ 1

	
	3-20
	10
	12
	QPSK
	1/3
	872
	24
	1
	2880
	1440
	≥ 1

	
	3-20
	12
	12
	QPSK
	1/3
	1224
	24
	1
	3456
	1728
	≥ 1

	
	5-20
	15
	12
	QPSK
	1/3
	1320
	24
	1
	4320
	2160
	≥ 1

	
	5-20
	16
	12
	QPSK
	1/3
	1384
	24
	1
	4608
	2304
	≥ 1

	
	5-20
	18
	12
	QPSK
	1/3
	1864
	24
	1
	5184
	2592
	≥ 1

	
	5-20
	20
	12
	QPSK
	1/3
	1736
	24
	1
	5760
	2880
	≥ 1

	
	5-20
	24
	12
	QPSK
	1/3
	2472
	24
	1
	6912
	3456
	≥ 1

	
	10-20
	25
	12
	QPSK
	1/3
	2216
	24
	1
	7200
	3600
	≥ 1

	
	10-20
	27
	12
	QPSK
	1/3
	2792
	24
	1
	7776
	3888
	≥ 1

	
	10-20
	30
	12
	QPSK
	1/3
	2664
	24
	1
	8640
	4320
	≥ 1

	
	10-20
	32
	12
	QPSK
	1/3
	2792
	24
	1
	9216
	4608
	≥ 1

	
	10-20
	36
	12
	QPSK
	1/3
	3752
	24
	1
	10368
	5184
	≥ 1

	
	10-20
	40
	12
	QPSK
	1/3
	4136
	24
	1
	11520
	5760
	≥ 1

	
	10-20
	45
	12
	QPSK
	1/3
	4008
	24
	1
	12960
	6480
	≥ 1

	
	10-20
	48
	12
	QPSK
	1/3
	4264
	24
	1
	13824
	6912
	≥ 1

	
	15 - 20
	50
	12
	QPSK
	1/3
	5160
	24
	1
	14400
	7200
	≥ 1

	
	15 - 20
	54
	12
	QPSK
	1/3
	4776
	24
	1
	15552
	7776
	≥ 1

	
	15 - 20
	60
	12
	QPSK
	1/4
	4264
	24
	1
	17280
	8640
	≥ 1

	
	15 - 20
	64
	12
	QPSK
	1/4
	4584
	24
	1
	18432
	9216
	≥ 1

	
	15 - 20
	72
	12
	QPSK
	1/4
	5160
	24
	1
	20736
	10368
	≥ 1

	
	20
	75
	12
	QPSK
	1/5
	4392
	24
	1
	21600
	10800
	≥ 1

	
	20
	80
	12
	QPSK
	1/5
	4776
	24
	1
	23040
	11520
	≥ 1

	
	20
	81
	12
	QPSK
	1/5
	4776
	24
	1
	23328
	11664
	≥ 1

	
	20
	90
	12
	QPSK
	1/6
	4008
	24
	1
	25920
	12960
	≥ 1

	
	20
	96
	12
	QPSK
	1/6
	4264
	24
	1
	27648
	13824
	≥ 1

	Note 1:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)




Table A.2.2.2.1-1a Reference Channels for QPSK with partial RB allocation for UE category 0
	Parameter
	Ch BW
	Allocated RBs
	DFT-OFDM Symbols per Sub-Frame
	Mod’n
	Target Coding rate
	Payload size
	Transport block CRC
	Number of code blocks per Sub-Frame (Note 1)
	Total number of bits per Sub-Frame
	Total symbols per Sub-Frame
	UE Category

	Unit
	MHz
	
	
	
	
	Bits
	Bits
	
	Bits
	
	

	
	1.4 - 20
	1
	12
	QPSK
	1/3
	72
	24
	1
	288
	144
	0

	
	1.4 - 20
	2
	12
	QPSK
	1/3
	176
	24
	1
	576
	288
	0

	
	1.4 - 20
	3
	12
	QPSK
	1/3
	256
	24
	1
	864
	432
	0

	
	1.4 - 20
	4
	12
	QPSK
	1/3
	392
	24
	1
	1152
	576
	0

	
	1.4 - 20
	5
	12
	QPSK
	1/3
	424
	24
	1
	1440
	720
	0

	
	3-20
	6
	12
	QPSK
	1/3
	600
	24
	1
	1728
	864
	0

	
	3-20
	8
	12
	QPSK
	1/3
	808
	24
	1
	2304
	1152
	0

	
	3-20
	9
	12
	QPSK
	1/3
	776
	24
	1
	2592
	1296
	0

	
	3-20
	10
	12
	QPSK
	1/3
	872
	24
	1
	2880
	1440
	0

	
	3-20
	12
	12
	QPSK
	1/4
	840
	24
	1
	3456
	1728
	0

	
	5-20
	15
	12
	QPSK
	1/5
	872
	24
	1
	4320
	2160
	0

	
	5-20
	16
	12
	QPSK
	1/5
	904
	24
	1
	4608
	2304
	0

	
	5-20
	18
	12
	QPSK
	1/6
	776
	24
	1
	5184
	2592
	0

	
	5-20
	20
	12
	QPSK
	1/6
	872
	24
	1
	5760
	2880
	0

	
	5-20
	24
	12
	QPSK
	1/8
	872
	24
	1
	6912
	3456
	0

	
	10-20
	25
	12
	QPSK
	1/8
	904
	24
	1
	7200
	3600
	0

	
	10-20
	27
	12
	QPSK
	1/8
	968
	24
	1
	7776
	3888
	0

	
	10-20
	30
	12
	QPSK
	1/10
	808
	24
	1
	8640
	4320
	0

	Note 1:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)




A.2.2.2.2
16-QAM

Table A.2.2.2.2-1 Reference Channels for 16-QAM with partial RB allocation

	Parameter
	Ch BW
	Allocated RBs
	DFT-OFDM Symbols per Sub-Frame
	Mod’n
	Target Coding rate
	Payload size
	Transport block CRC
	Number of code blocks per Sub-Frame (Note 1)
	Total number of bits per Sub-Frame
	Total symbols per Sub-Frame
	UE Category

	Unit
	MHz
	
	
	
	
	Bits
	Bits
	
	Bits
	
	

	
	1.4 - 20
	1
	12
	16QAM
	3/4
	408
	24
	1
	576
	144
	≥ 1

	
	1.4 - 20
	2
	12
	16QAM
	3/4
	840
	24
	1
	1152
	288
	≥ 1

	
	1.4 - 20
	3
	12
	16QAM
	3/4
	1288
	24
	1
	1728
	432
	≥ 1

	
	1.4 - 20
	4
	12
	16QAM
	3/4
	1736
	24
	1
	2304
	576
	≥ 1

	
	1.4 - 20
	5
	12
	16QAM
	3/4
	2152
	24
	1
	2880
	720
	≥ 1

	
	3-20
	6
	12
	16QAM
	3/4
	2600
	24
	1
	3456
	864
	≥ 1

	
	3-20
	8
	12
	16QAM
	3/4
	3496
	24
	1
	4608
	1152
	≥ 1

	
	3-20
	9
	12
	16QAM
	3/4
	3880
	24
	1
	5184
	1296
	≥ 1

	
	3-20
	10
	12
	16QAM
	3/4
	4264
	24
	1
	5760
	1440
	≥ 1

	
	3-20
	12
	12
	16QAM
	3/4
	5160
	24
	1
	6912
	1728
	≥ 1

	
	5-20
	15
	12
	16QAM
	1/2
	4264
	24
	1
	8640
	2160
	≥ 1

	
	5-20
	16
	12
	16QAM
	1/2
	4584
	24
	1
	9216
	2304
	≥ 1

	
	5-20
	18
	12
	16QAM
	1/2
	5160
	24
	1
	10368
	2592
	≥ 1

	
	5-20
	20
	12
	16QAM
	1/3
	4008
	24
	1
	11520
	2880
	≥ 1

	
	5-20
	24
	12
	16QAM
	1/3
	4776
	24
	1
	13824
	3456
	≥ 1

	
	10-20
	25
	12
	16QAM
	1/3
	4968
	24
	1
	14400
	3600
	≥ 1

	
	10-20
	27
	12
	16QAM
	1/3
	4776
	24
	1
	15552
	3888
	≥ 1

	
	10-20
	30
	12
	16QAM
	3/4
	12960
	24
	3
	17280
	4320
	≥ 2

	
	10-20
	32
	12
	16QAM
	3/4
	13536
	24
	3
	18432
	4608
	≥ 2

	
	10-20
	36
	12
	16QAM
	3/4
	15264
	24
	3
	20736
	5184
	≥ 2

	
	10-20
	40
	12
	16QAM
	3/4
	16992
	24
	3
	23040
	5760
	≥ 2

	
	10-20
	45
	12
	16QAM
	3/4
	19080
	24
	4
	25920
	6480
	≥ 2

	
	10-20
	48
	12
	16QAM
	3/4
	20616
	24
	4
	27648
	6912
	≥ 2

	
	15 - 20
	50
	12
	16QAM
	3/4
	21384
	24
	4
	28800
	7200
	≥ 2

	
	15 - 20
	54
	12
	16QAM
	3/4
	22920
	24
	4
	31104
	7776
	≥ 2

	
	15 - 20
	60
	12
	16QAM
	2/3
	23688
	24
	4
	34560
	8640
	≥ 2

	
	15 - 20
	64
	12
	16QAM
	2/3
	25456
	24
	4
	36864
	9216
	≥ 2

	
	15 - 20
	72
	12
	16QAM
	1/2
	20616
	24
	4
	41472
	10368
	≥ 2

	
	20
	75
	12
	16QAM
	1/2
	21384
	24
	4
	43200
	10800
	≥ 2

	
	20
	80
	12
	16QAM
	1/2
	22920
	24
	4
	46080
	11520
	≥ 2

	
	20
	81
	12
	16QAM
	1/2
	22920
	24
	4
	46656
	11664
	≥ 2

	
	20
	90
	12
	16QAM
	2/5
	20616
	24
	4
	51840
	12960
	≥ 2

	
	20
	96
	12
	16QAM
	2/5
	22152
	24
	4
	55296
	13824
	≥ 2

	Note 1:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)




Table A.2.2.2.2-1a Reference Channels for 16-QAM with partial RB allocation for UE category 0
	Parameter
	Ch BW
	Allocated RBs
	DFT-OFDM Symbols per Sub-Frame
	Mod’n
	Target Coding rate
	Payload size
	Transport block CRC
	Number of code blocks per Sub-Frame (Note 1)
	Total number of bits per Sub-Frame
	Total symbols per Sub-Frame
	UE Category

	Unit
	MHz
	
	
	
	
	Bits
	Bits
	
	Bits
	
	

	
	1.4 - 20
	1
	12
	16QAM
	3/4
	408
	24
	1
	576
	144
	0

	
	1.4 - 20
	2
	12
	16QAM
	3/4
	840
	24
	1
	1152
	288
	0

	
	1.4 - 20
	4
	12
	16QAM
	2/5
	904
	24
	1
	2304
	576
	0

	Note 1:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)




A.2.2.2.3
64-QAM

[FFS]

A.2.2.3
Reference measurement channels for sustained downlink data rate provided by lower layers

Table A.2.2.3-1: Uplink Reference Channels for sustained data-rate test (FDD)

	Parameter
	Unit
	Value

	Reference Channel
	
	R.1-1 FDD
	R.1-2 FDD
	R.1-3 FDD
	R.1-3A FDD
	R.1-4 FDD
	FFS

	Channel Bandwidth
	MHz
	10
	10
	20
	10
	20
	

	Allocated Resource Blocks
	
	40
(Note 2)
	40
(Note 2)
	90 
(Note 3)
	40
(Note 2)
	90 
(Note 3)
	

	Allocated Sub-Frames per Radio-Frame
	
	10
	10
	10
	10
	10
	

	DFT-OFDM Symbols per Sub-Frame
	
	12
	12
	12
	12
	12
	

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	

	Coding Rate
	
	0.31
	0.31
	0.31
	0.31
	0.31
	

	Information Bit Payload per Sub-Frame
	Bits
	3496
	3496
	7992
	3496
	7992
	

	Number of Code Blocks per Sub-Frame
(Note 1)
	
	1
	1
	2
	1
	2
	

	Modulation Symbols per Sub-Frame
	
	5760
	5760
	12960
	5760
	12960
	

	Binary Channel Bits per Sub-Frame
	
	11520
	11520
	25920
	11520
	25920
	

	Max Throughput over 1 Radio-Frame
	Mbps
	3.496
	3.496
	7.992
	3.496
	7.992
	

	UE Category
	
	≥ 1
	≥ 1
	≥ 2
	≥ 1
	≥ 2
	

	Note 1:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).

Note 2:
RB-s 5-44 allocated with PUSCH.

Note 3:
RB-s 5-94 allocated with PUSCH.


A.2.3
Reference measurement channels for TDD

For TDD, the measurement channel is based on DL/UL configuration ratio of 2DL:2UL.

A.2.3.1
Full RB allocation

A.2.3.1.1
QPSK

Table A.2.3.1.1-1 Reference Channels for QPSK with full RB allocation

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	100

	Uplink-Downlink Configuration (Note 2)
	
	1
	1
	1
	1
	1
	1

	DFT-OFDM Symbols per Sub-Frame
	
	12
	12
	12
	12
	12
	12

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding rate
	
	1/3
	1/3
	1/3
	1/3
	1/5
	1/6

	Payload size
	
	
	
	
	
	
	

	  For Sub-Frame 2,3,7,8
	Bits
	600
	1544
	2216
	5160
	4392
	4584

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of code blocks per Sub-Frame (Note 1)
	
	
	
	
	
	
	

	  For Sub-Frame 2,3,7,8
	
	1
	1
	1
	1
	1
	1

	Total number of bits per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frame 2,3,7,8
	Bits
	1728
	4320
	7200
	14400
	21600
	28800

	Total symbols per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frame 2,3,7,8
	
	864
	2160
	3600
	7200
	10800
	14400

	UE Category
	
	≥ 1
	≥ 1
	≥ 1
	≥ 1
	≥ 1
	≥ 1

	Note 1:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)

Note 2:
As per Table 4.2-2 in TS 36.211 [4]


Table A.2.3.1.1-1a Reference Channels for QPSK with full/maximum RB allocation for UE category 0
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	[36]
	[36]
	[36]

	Uplink-Downlink Configuration (Note 2)
	
	1
	1
	1
	1
	1
	1

	DFT-OFDM Symbols per Sub-Frame
	
	12
	12
	12
	12
	12
	12

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding rate
	
	1/3
	1/5
	1/8
	[1/10]
	[1/10]
	[1/10]

	Payload size
	
	
	
	
	
	
	

	  For Sub-Frame 2,3,7,8
	Bits
	600
	872
	904
	[1000]
	[1000]
	[1000]

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of code blocks per Sub-Frame (Note 1)
	
	
	
	
	
	
	

	  For Sub-Frame 2,3,7,8
	
	1
	1
	1
	1
	1
	1

	Total number of bits per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frame 2,3,7,8
	Bits
	1728
	4320
	7200
	[10368]
	[10368]
	[10368]

	Total symbols per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frame 2,3,7,8
	
	864
	2160
	3600
	[5184]
	[5184]
	[5184]

	UE Category
	
	0
	0
	0
	0
	0
	0

	Note 1:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)

Note 2:
As per Table 4.2-2 in TS 36.211


A.2.3.1.2
16-QAM

Table A.2.3.1.2-1 Reference Channels for 16-QAM with full RB allocation

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	100

	Uplink-Downlink Configuration (Note 2)
	
	1
	1
	1
	1
	1
	1

	DFT-OFDM Symbols per Sub-Frame
	
	12
	12
	12
	12
	12
	12

	Modulation
	
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Target Coding rate
	
	3/4
	1/2
	1/3
	3/4
	1/2
	1/3

	Payload size
	
	
	
	
	
	
	

	  For Sub-Frame 2,3,7,8
	Bits
	2600
	4264
	4968
	21384
	21384
	19848

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of code blocks per Sub-Frame (Note 1)
	
	
	
	
	
	
	

	  For Sub-Frame 2,3,7,8
	
	1
	1
	1
	4
	4
	4

	Total number of bits per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frame 2,3,7,8
	Bits
	3456
	8640
	14400
	28800
	43200
	57600

	Total symbols per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frame 2,3,7,8
	
	864
	2160
	3600
	7200
	10800
	14400

	UE Category
	
	≥ 1
	≥ 1
	≥ 1
	≥ 2
	≥ 2
	≥ 2

	Note 1:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)

Note 2:
As per Table 4.2-2 in TS 36.211 [4]


Table A.2.3.1.2-1a Reference Channels for 16-QAM with maximum RB allocation for UE category 0
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	5
	5
	5
	5
	5
	5

	Uplink-Downlink Configuration (Note 2)
	
	1
	1
	1
	1
	1
	1

	DFT-OFDM Symbols per Sub-Frame
	
	12
	12
	12
	12
	12
	12

	Modulation
	
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Target Coding rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Payload size
	
	
	
	
	
	
	

	  For Sub-Frame 2,3,7,8
	Bits
	872
	872
	872
	872
	872
	872

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of code blocks per Sub-Frame (Note 1)
	
	
	
	
	
	
	

	  For Sub-Frame 2,3,7,8
	
	1
	1
	1
	1
	1
	1

	Total number of bits per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frame 2,3,7,8
	Bits
	2880
	2880
	2880
	2880
	2880
	2880

	Total symbols per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frame 2,3,7,8
	
	720
	720
	720
	720
	720
	720

	UE Category
	
	0
	0
	0
	0
	0
	0

	Note 1:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)

Note 2:
As per Table 4.2-2 in TS 36.211[4]


A.2.3.1.3
64-QAM

[FFS]

A.2.3.2
Partial RB allocation

For each channel bandwidth, various partial RB allocations are specified. The number of allocated RBs is chosen according to values specified in the Tx and Rx requirements. The single allocated RB case is included.

The allocated RBs are contiguous and start from one end of the channel bandwidth. A single allocated RB is at one end of the channel bandwidth.

A.2.3.2.1
QPSK

Table A.2.3.2.1-1 Reference Channels for QPSK with partial RB allocation

	Parameter
	Ch BW
	Allocated RBs
	UDL Configuration (Note 2)
	DFT-OFDM Symbols per Sub-Frame
	Mod’n
	Target Coding rate
	Payload size for Sub-Frame 2, 3, 7, 8
	Transport block CRC
	Number of code blocks per Sub-Frame (Note 1)
	Total number of bits per Sub-Frame for Sub-Frame 2, 3, 7, 8
	Total symbols per Sub-Frame for Sub-Frame 2, 3, 7, 8
	UE Category

	Unit
	MHz
	
	
	
	
	
	Bits
	Bits
	
	Bits
	
	

	
	1.4 - 20
	1
	1
	12
	QPSK
	1/3
	72
	24
	1
	288
	144
	≥ 1

	
	1.4 - 20
	2
	1
	12
	QPSK
	1/3
	176
	24
	1
	576
	288
	≥ 1

	
	1.4 - 20
	3
	1
	12
	QPSK
	1/3
	256
	24
	1
	864
	432
	≥ 1

	
	1.4 - 20
	4
	1
	12
	QPSK
	1/3
	392
	24
	1
	1152
	576
	≥ 1

	
	1.4 - 20
	5
	1
	12
	QPSK
	1/3
	424
	24
	1
	1440
	720
	≥ 1

	
	3-20
	6
	1
	12
	QPSK
	1/3
	600
	24
	1
	1728
	864
	≥ 1

	
	3-20
	8
	1
	12
	QPSK
	1/3
	808
	24
	1
	2304
	1152
	≥ 1

	
	3-20
	9
	1
	12
	QPSK
	1/3
	776
	24
	1
	2592
	1296
	≥ 1

	
	3-20
	10
	1
	12
	QPSK
	1/3
	872
	24
	1
	2880
	1440
	≥ 1

	
	3-20
	12
	1
	12
	QPSK
	1/3
	1224
	24
	1
	3456
	1728
	≥ 1

	
	5-20
	15
	1
	12
	QPSK
	1/3
	1320
	24
	1
	4320
	2160
	≥ 1

	
	5-20
	16
	1
	12
	QPSK
	1/3
	1384
	24
	1
	4608
	2304
	≥ 1

	
	5-20
	18
	1
	12
	QPSK
	1/3
	1864
	24
	1
	5184
	2592
	≥ 1

	
	5-20
	20
	1
	12
	QPSK
	1/3
	1736
	24
	1
	5760
	2880
	≥ 1

	
	5-20
	24
	1
	12
	QPSK
	1/3
	2472
	24
	1
	6912
	3456
	≥ 1

	
	10-20
	25
	1
	12
	QPSK
	1/3
	2216
	24
	1
	7200
	3600
	≥ 1

	
	10-20
	27
	1
	12
	QPSK
	1/3
	2792
	24
	1
	7776
	3888
	≥ 1


	
	10-20
	30
	1
	12
	QPSK
	1/3
	2664
	24
	1
	8640
	4320
	≥ 1

	
	10-20
	32
	1
	12
	QPSK
	1/3
	2792
	24
	1
	9216
	4608
	≥ 1

	
	10-20
	36
	1
	12
	QPSK
	1/3
	3752
	24
	1
	10368
	5184
	≥ 1

	
	10-20
	40
	1
	12
	QPSK
	1/3
	4136
	24
	1
	11520
	5760
	≥ 1

	
	10-20
	45
	1
	12
	QPSK
	1/3
	4008
	24
	1
	12960
	6480
	≥ 1

	
	10-20
	48
	1
	12
	QPSK
	1/3
	4264
	24
	1
	13824
	6912
	≥ 1

	
	15 - 20
	50
	1
	12
	QPSK
	1/3
	5160
	24
	1
	14400
	7200
	≥ 1

	
	15 - 20
	54
	1
	12
	QPSK
	1/3
	4776
	24
	1
	15552
	7776
	≥ 1

	
	15 - 20
	60
	1
	12
	QPSK
	1/4
	4264
	24
	1
	17280
	8640
	≥ 1

	
	15 - 20
	64
	1
	12
	QPSK
	1/4
	4584
	24
	1
	18432
	9216
	≥ 1

	
	15 - 20
	72
	1
	12
	QPSK
	1/4
	5160
	24
	1
	20736
	10368
	≥ 1

	
	20
	75
	1
	12
	QPSK
	1/5
	4392
	24
	1
	21600
	10800
	≥ 1

	
	20
	80
	1
	12
	QPSK
	1/5
	4776
	24
	1
	23040
	11520
	≥ 1

	
	20
	81
	1
	12
	QPSK
	1/5
	4776
	24
	1
	23328
	11664
	≥ 1

	
	20
	90
	1
	12
	QPSK
	1/6
	4008
	24
	1
	25920
	12960
	≥ 1

	
	20
	96
	1
	12
	QPSK
	1/6
	4264
	24
	1
	27648
	13824
	≥ 1

	Note 1:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)

Note 2:
As per Table 4.2-2 in TS 36.211 [4]




Table A.2.3.2.1-1a Reference Channels for QPSK with partial RB allocation for UE category 0
	Parameter
	Ch BW
	Allocated RBs
	UDL Configuration (Note 2)
	DFT-OFDM Symbols per Sub-Frame
	Mod’n
	Target Coding rate
	Payload size for Sub-Frame 2, 3, 7, 8
	Transport block CRC
	Number of code blocks per Sub-Frame (Note 1)
	Total number of bits per Sub-Frame for Sub-Frame 2, 3, 7, 8
	Total symbols per Sub-Frame for Sub-Frame 2, 3, 7, 8
	UE Category

	Unit
	MHz
	
	
	
	
	
	Bits
	Bits
	
	Bits
	
	

	
	1.4 - 20
	1
	1
	12
	QPSK
	1/3
	72
	24
	1
	288
	144
	0

	
	1.4 - 20
	2
	1
	12
	QPSK
	1/3
	176
	24
	1
	576
	288
	0

	
	1.4 - 20
	3
	1
	12
	QPSK
	1/3
	256
	24
	1
	864
	432
	0

	
	1.4 - 20
	4
	1
	12
	QPSK
	1/3
	392
	24
	1
	1152
	576
	0

	
	1.4 - 20
	5
	1
	12
	QPSK
	1/3
	424
	24
	1
	1440
	720
	0

	
	3-20
	6
	1
	12
	QPSK
	1/3
	600
	24
	1
	1728
	864
	0

	
	3-20
	8
	1
	12
	QPSK
	1/3
	808
	24
	1
	2304
	1152
	0

	
	3-20
	9
	1
	12
	QPSK
	1/3
	776
	24
	1
	2592
	1296
	0

	
	3-20
	10
	1
	12
	QPSK
	1/3
	872
	24
	1
	2880
	1440
	0

	
	3-20
	12
	1
	12
	QPSK
	1/4
	840
	24
	1
	3456
	1728
	0

	
	5-20
	15
	1
	12
	QPSK
	1/5
	872
	24
	1
	4320
	2160
	0

	
	5-20
	16
	1
	12
	QPSK
	1/5
	904
	24
	1
	4608
	2304
	0

	
	5-20
	18
	1
	12
	QPSK
	1/6
	776
	24
	1
	5184
	2592
	0

	
	5-20
	20
	1
	12
	QPSK
	1/6
	872
	24
	1
	5760
	2880
	0

	
	5-20
	24
	1
	12
	QPSK
	1/8
	872
	24
	1
	6912
	3456
	0

	
	10-20
	25
	1
	12
	QPSK
	1/8
	904
	24
	1
	7200
	3600
	0

	
	10-20
	27
	1
	12
	QPSK
	1/8
	968
	24
	1
	7776
	3888
	0

	
	10-20
	30
	1
	12
	QPSK
	1/10
	808
	24
	1
	8640
	4320
	0

	Note 1:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)

Note 2:
As per Table 4.2-2 in TS 36.211 [4]




A.2.3.2.2
16-QAM

Table A.2.3.2.2-1 Reference Channels for 16QAM with partial RB allocation

	Parameter
	Ch BW
	Allocated RBs
	UDL Configuration (Note 2)
	DFT-OFDM Symbols per Sub-Frame
	Mod’n
	Target Coding rate
	Payload size for Sub-Frame 2, 3, 7, 8
	Transport block CRC
	Number of code blocks per Sub-Frame (Note 1)
	Total number of bits per Sub-Frame for Sub-Frame 2, 3, 7, 8
	Total symbols per Sub-Frame for Sub-Frame 2, 3, 7, 8
	UE Category

	Unit
	MHz
	
	
	
	
	
	Bits
	Bits
	
	Bits
	
	

	
	1.4 - 20
	1
	1
	12
	16QAM
	3/4
	408
	24
	1
	576
	144
	≥ 1

	
	1.4 - 20
	2
	1
	12
	16QAM
	3/4
	840
	24
	1
	1152
	288
	≥ 1

	
	1.4 - 20
	3
	1
	12
	16QAM
	3/4
	1288
	24
	1
	1728
	432
	≥ 1

	
	1.4 - 20
	4
	1
	12
	16QAM
	3/4
	1736
	24
	1
	2304
	576
	≥ 1

	
	1.4 - 20
	5
	1
	12
	16QAM
	3/4
	2152
	24
	1
	2880
	720
	≥ 1

	
	3-20
	6
	1
	12
	16QAM
	3/4
	2600
	24
	1
	3456
	864
	≥ 1

	
	3-20
	8
	1
	12
	16QAM
	3/4
	3496
	24
	1
	4608
	1152
	≥ 1

	
	3-20
	9
	1
	12
	16QAM
	3/4
	3880
	24
	1
	5184
	1296
	≥ 1

	
	3-20
	10
	1
	12
	16QAM
	3/4
	4264
	24
	1
	5760
	1440
	≥ 1

	
	3-20
	12
	1
	12
	16QAM
	3/4
	5160
	24
	1
	6912
	1728
	≥ 1

	
	5-20
	15
	1
	12
	16QAM
	1/2
	4264
	24
	1
	8640
	2160
	≥ 1

	
	5-20
	16
	1
	12
	16QAM
	1/2
	4584
	24
	1
	9216
	2304
	≥ 1

	
	5-20
	18
	1
	12
	16QAM
	1/2
	5160
	24
	1
	10368
	2592
	≥ 1

	
	5-20
	20
	1
	12
	16QAM
	1/3
	4008
	24
	1
	11520
	2880
	≥ 1

	
	5-20
	24
	1
	12
	16QAM
	1/3
	4776
	24
	1
	13824
	3456
	≥ 1

	
	10-20
	25
	1
	12
	16QAM
	1/3
	4968
	24
	1
	14400
	3600
	≥ 1

	
	10-20
	27
	1
	12
	16QAM
	1/3
	4776
	24
	1
	15552
	3888
	≥ 1

	
	10-20
	30
	1
	12
	16QAM
	3/4
	12960
	24
	3
	17280
	4320
	≥ 2

	
	10-20
	32
	1
	12
	16QAM
	3/4
	13536
	24
	3
	18432
	4608
	≥ 2

	
	10-20
	36
	1
	12
	16QAM
	3/4
	15264
	24
	3
	20736
	5184
	≥ 2

	
	10-20
	40
	1
	12
	16QAM
	3/4
	16992
	24
	3
	23040
	5760
	≥ 2

	
	10-20
	45
	1
	12
	16QAM
	3/4
	19080
	24
	4
	25920
	6480
	≥ 2

	
	10-20
	48
	1
	12
	16QAM
	3/4
	20616
	24
	4
	27648
	6912
	≥ 2

	
	15 - 20
	50
	1
	12
	16QAM
	3/4
	21384
	24
	4
	28800
	7200
	≥ 2

	
	15 - 20
	54
	1
	12
	16QAM
	3/4
	22920
	24
	4
	31104
	7776
	≥ 2

	
	15 - 20
	60
	1
	12
	16QAM
	2/3
	23688
	24
	4
	34560
	8640
	≥ 2

	
	15 - 20
	64
	1
	12
	16QAM
	2/3
	25456
	24
	4
	36864
	9216
	≥ 2

	
	15 - 20
	72
	1
	12
	16QAM
	1/2
	20616
	24
	4
	41472
	10368
	≥ 2

	
	20
	75
	1
	12
	16QAM
	1/2
	21384
	24
	4
	43200
	10800
	≥ 2

	
	20
	80
	1
	12
	16QAM
	1/2
	22920
	24
	4
	46080
	11520
	≥ 2

	
	20
	81
	1
	12
	16QAM
	1/2
	22920
	24
	4
	46656
	11664
	≥ 2

	
	20
	90
	1
	12
	16QAM
	2/5
	20616
	24
	4
	51840
	12960
	≥ 2

	
	20
	96
	1
	12
	16QAM
	2/5
	22152
	24
	4
	55296
	13824
	≥ 2

	Note 1:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)

Note 2:
As per Table 4.2-2 in TS 36.211 [4]




Table A.2.3.2.2-1a Reference Channels for 16QAM with partial RB allocation UE category 0
	Parameter
	Ch BW
	Allocated RBs
	UDL Configuration (Note 2)
	DFT-OFDM Symbols per Sub-Frame
	Mod’n
	Target Coding rate
	Payload size for Sub-Frame 2, 3, 7, 8
	Transport block CRC
	Number of code blocks per Sub-Frame (Note 1)
	Total number of bits per Sub-Frame for Sub-Frame 2, 3, 7, 8
	Total symbols per Sub-Frame for Sub-Frame 2, 3, 7, 8
	UE Category

	Unit
	MHz
	
	
	
	
	
	Bits
	Bits
	
	Bits
	
	

	
	1.4 - 20
	1
	1
	12
	16QAM
	3/4
	408
	24
	1
	576
	144
	0

	
	1.4 - 20
	2
	
	12
	16QAM
	3/4
	840
	24
	1
	1152
	288
	0

	
	1.4 - 20
	4
	
	12
	16QAM
	2/5
	904
	24
	1
	2304
	576
	0

	Note 1:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)

Note 2:
As per Table 4.2-2 in TS 36.211 [4]




A.2.3.2.3
64-QAM

[FFS]

A.2.3.3
Reference measurement channels for sustained downlink data rate provided by lower layers

Table A.2.3.3-1: Uplink Reference Channels for sustained data-rate test (TDD)

	Parameter
	Unit
	Value

	Reference Channel
	
	R.1-1 TDD
	R.1-2 TDD
	R.1-3 TDD
	R.1-3B TDD
	R.1-4 TDD

	Channel Bandwidth
	MHz
	10
	10
	20
	15
	20

	Uplink-Downlink Configuration (Note 2)
	
	5
	5
	5
	1
	1

	Allocated Resource Blocks
	
	40
(Note 3)
	40
(Note 3)
	90
(Note 5)
	60
(Note 4)
	90
(Note 5)

	Allocated Sub-Frames per Radio-Frame
	
	1
	1
	1
	1
	1

	DFT-OFDM Symbols per Sub-Frame
	
	12
	12
	12
	12
	12

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Coding Rate
	
	
	
	
	
	

	    For Sub-Frame 2
	
	0.43
	0.61
	0.49
	0.42
	0.49

	    For Sub-Frame 3,7,8
	
	n/a
	n/a
	n/a
	0.42
	0.49

	Information Bit Payload per Sub-Frame
	Bits
	
	
	
	
	

	    For Sub-Frame 2
	
	4968
	6968
	12576
	7224
	12576

	    For Sub-Frame 3,7,8
	
	0
	0
	0
	7224
	12576

	Number of Code Blocks per Sub-Frame
(Note 1)
	
	
	
	
	
	

	    For Sub-Frame 2
	
	1
	2
	3
	2
	3

	    For Sub-Frame 3,7,8
	
	0
	0
	0
	2
	3

	Modulation Symbols per Sub-Frame
	
	
	
	
	
	

	    For Sub-Frame 2
	
	5760
	5760
	12960
	8640
	10240

	    For Sub-Frame 3,7,8
	
	0
	0
	0
	8640
	10240

	Binary Channel Bits per Sub-Frame
	
	
	
	
	
	

	    For Sub-Frame 2
	
	11520
	11520
	25920
	17280
	25920

	    For Sub-Frame 3,7,8
	
	n/a
	n/a
	n/a
	17280
	25920

	Max Throughput over 1 Radio-Frame
	Mbps
	0.4968
	0.6968
	1.2576
	2.8896
	5.0304

	UE Category
	
	≥ 1
	≥ 2
	≥ 2
	≥ 2
	≥ 2

	Note 1:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)

Note 2:
As per Table 4.2-2 in TS 36.211 [4]

Note 3:
RB-s 5-44 allocated with PUSCH.

Note 4:
RB-s 7-66 allocated with PUSCH.

Note 5:
RB-s 5-94 allocated with PUSCH.


<Next Changed section>
A.3.2
Reference measurement channel for receiver characteristics

Tables A.3.2-1 and A.3.2-2 are applicable for measurements on the Receiver Characteristics (clause 7) with the exception of subclause 7.4 (Maximum input level).

Tables A.3.2-3, A.3.2-3a, A.3.2-3b, A.3.2-4, A.3.2-4a and A.3.2-4b are applicable for subclause 7.4 (Maximum input level).

Tables A.3.2-1 and A.3.2-2 also apply for the modulated interferer used in Clauses 7.5, 7.6 and 7.8 with test specific bandwidths. 

Table A.3.2-1 Fixed Reference Channel for Receiver Requirements (FDD)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	100

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	9
	9
	9
	9
	9
	9

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Number of HARQ Processes
	Processes
	8
	8
	8
	8
	8
	8

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	408
	1320
	2216
	4392
	6712
	8760

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	152
	872
	1800
	4392
	6712
	8760

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of Code Blocks per Sub-Frame
(Note 3)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	1
	1
	1
	1
	2
	2

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	1
	1
	1
	1
	2
	2

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	1368
	3780
	6300
	13800
	20700
	27600

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	528
	2940
	5460
	12960
	19860
	26760

	Max. Throughput averaged over 1 frame
	kbps
	341.6
	1143.2
	1952.8
	3952.8
	6040.8
	7884

	UE Category
	
	≥ 1
	≥ 1
	≥ 1
	≥ 1
	≥ 1
	≥ 1

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10MHz channel BW. 3 symbols allocated to PDCCH for 5 MHz and 3 MHz. 4 symbols allocated to PDCCH for 1.4 MHz

Note 2:
Reference signal, Synchronization signals and PBCH allocated as per TS 36.211 [4]

Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.3.2-1a Fixed Reference Channel for Receiver Requirements (FDD)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	14
	14
	14
	14
	14

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	9
	9
	9
	9
	9
	9

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Number of HARQ Processes
	Processes
	[8]
	[8]
	[8]
	[8]
	[8]
	[8]

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	408
	1000
	1000
	1000
	1000
	1000

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0 (Note 3)
	Bits
	152
	840
	840
	904
	904
	904

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of Code Blocks per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	1
	1
	1
	1
	1
	1

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	1
	1
	1
	1
	1
	1

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	1368
	3528
	3528
	3864
	3864
	3864

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0 (Note 3)
	Bits
	528
	2688
	2688
	3024
	3024
	3024

	Max. Throughput averaged over 1 frame
	kbps
	341.6
	884
	884
	890.4
	890.4
	890.4

	UE Category
	
	0
	0
	0
	0
	0
	0

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10MHz channel BW. 3 symbols allocated to PDCCH for 5 MHz and 3 MHz. 4 symbols allocated to PDCCH for 1.4 MHz

Note 2:
Reference signal, Synchronization signals and PBCH allocated as per TS 36.211.
Note 3:   For Sub-Frame 0, it is assumed the 6PRBs are allocated in the centre of the channel where some REs of the same PRBs are occupied by PBCH and synchronization signals.


Table A.3.2-2 Fixed Reference Channel for Receiver Requirements (TDD)

	Parameter
	Unit
	Value

	Channel Bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	100

	Uplink-Downlink Configuration (Note 5)
	
	1
	1
	1
	1
	1
	1

	Allocated subframes per Radio Frame (D+S)
	
	3
	3+2
	3+2
	3+2
	3+2
	3+2

	Number of HARQ Processes
	Processes
	7
	7
	7
	7
	7
	7

	Maximum number of HARQ transmission
	
	1
	1
	1
	1
	1
	1

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target coding rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Information Bit Payload per Sub-Frame
	Bits
	
	
	
	
	
	

	  For Sub-Frame 4, 9
	
	408
	1320
	2216
	4392
	6712
	8760

	  For Sub-Frame 1, 6
	
	N/A
	968
	1544
	3240
	4968
	6712

	  For Sub-Frame 5
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	
	208
	1064
	1800
	4392
	6712
	8760

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of Code Blocks per Sub-Frame (Note 4)
	
	
	
	
	
	
	

	  For Sub-Frame 4, 9
	
	1
	1
	1
	1
	2
	2

	  For Sub-Frame 1, 6
	
	N/A
	1
	1
	1
	1
	2

	  For Sub-Frame 5
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	
	1
	1
	1
	1
	2
	2

	Binary Channel Bits Per Sub-Frame
	Bits
	
	
	
	
	
	

	  For Sub-Frame 4, 9
	
	1368
	3780
	6300
	13800
	20700
	27600

	  For Sub-Frame 1, 6
	
	N/A
	3276
	5556
	11256
	16956
	22656

	  For Sub-Frame 5
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	
	672
	3084
	5604
	13104
	20004
	26904

	Max. Throughput averaged over 1 frame
	kbps
	102.4
	564
	932
	1965.6
	3007.2
	3970.4

	UE Category
	
	≥ 1
	≥ 1
	≥ 1
	≥ 1
	≥ 1
	≥ 1

	Note 1:
For normal subframes(0,4,5,9), 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For special subframe (1&6), only 2 OFDM symbols are allocated to PDCCH for all BWs.

Note 2:
For 1.4MHz, no data shall be scheduled on special subframes(1&6) to avoid problems with insufficient PDCCH performance

Note 3:
Reference signal, Synchronization signals and PBCH allocated as per TS 36.211 [4]

Note 4:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).

Note 5:
As per Table 4.2-2 in TS 36.211 [4]


Table A.3.2-2a Fixed Reference Channel for Receiver Requirements (TDD)
	Parameter
	Unit
	Value

	Channel Bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	14
	14
	14
	14
	14

	Uplink-Downlink Configuration (Note 5)
	
	1
	1
	1
	1
	1
	1

	Allocated subframes per Radio Frame (D+S)
	
	3
	3+2
	3+2
	3+2
	3+2
	3+2

	Number of HARQ Processes
	Processes
	[7]
	[7]
	[7]
	[7]
	[7]
	[7]

	Maximum number of HARQ transmission
	
	1
	1
	1
	1
	1
	1

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target coding rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Information Bit Payload per Sub-Frame
	Bits
	
	
	
	
	
	

	  For Sub-Frame 4, 9
	
	408
	1000
	1000
	1000
	1000
	1000

	  For Sub-Frame 1, 6
	
	N/A
	872
	872
	872
	872
	872

	  For Sub-Frame 5
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	
	208
	1000
	1000
	1000
	1000
	1000

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of Code Blocks per Sub-Frame (Note 4)
	
	
	
	
	
	
	

	  For Sub-Frame 4, 9
	
	1
	1
	1
	1
	1
	1

	  For Sub-Frame 1, 6
	
	N/A
	1
	1
	1
	1
	1

	  For Sub-Frame 5
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	
	1
	1
	1
	1
	1
	1

	Binary Channel Bits Per Sub-Frame
	Bits
	
	
	
	
	
	

	  For Sub-Frame 4, 9
	
	1368
	3528
	3528
	3864
	3864
	3864

	  For Sub-Frame 1, 6
	
	N/A
	3048
	3048
	3048
	3048
	3048

	  For Sub-Frame 5
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	
	672
	2832
	2832
	3168
	3168
	3168

	Max. Throughput averaged over 1 frame
	kbps
	102.4
	474.4
	474.4
	474.4
	474.4
	474.4

	UE Category
	
	0
	0
	0
	0
	0
	0

	Note 1:
For normal subframes(0,4,5,9), 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For special subframe (1&6), only 2 OFDM symbols are allocated to PDCCH for all BWs.

Note 2:
For 1.4MHz, no data shall be scheduled on special subframes(1&6) to avoid problems with insufficient PDCCH performance

Note 3:
Reference signal, Synchronization signals and PBCH allocated as per TS 36.211 [4]

Note 4:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).

Note 5:
As per Table 4.2-2 in TS 36.211 [4]


Table A.3.2-3 Fixed Reference Channel for Maximum input level for UE Categories 3-8 (FDD)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	100

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	8
	9
	9
	9
	9
	9

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4

	Number of HARQ Processes
	Processes
	8
	8
	8
	8
	8
	8

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	2984
	8504
	14112
	30576
	46888
	61664

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	N/A
	6456
	12576
	28336
	45352
	61664

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of Code Blocks per Sub-Frame
(Note 3)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	
	1
	2
	3
	5
	8
	11

	  For Sub-Frame 5
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	
	N/A
	2
	3
	5
	8
	11

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	4104
	11340
	18900
	41400
	62100
	82800

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	N/A
	8820
	16380
	38880
	59580
	80280

	Max. Throughput averaged over 1 frame
	kbps
	2387.2
	7448.8
	12547
	27294
	42046
	55498

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW. 3 symbols allocated to PDCCH for 5 MHz and 3 MHz. 4 symbols allocated to PDCCH for 1.4 MHz.

Note 2:
Reference signal, Synchronization signals and PBCH allocated as per TS 36.211 [4].

Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).


Table A.3.2-3a Fixed Reference Channel for Maximum input level for UE Category 1 (FDD)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	18
	17
	17
	17

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	8
	9
	9
	9
	9
	9

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4

	Number of HARQ Processes
	Processes
	8
	8
	8
	8
	8
	8

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	2984
	8504
	10296
	10296
	10296
	10296

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	N/A
	6456
	8248
	10296
	10296
	10296

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of Code Blocks per Sub-Frame
(Note 3)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	
	1
	2
	2
	2
	2
	2

	  For Sub-Frame 5
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	
	N/A
	2
	2
	2
	2
	2

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	4104
	11340
	13608
	14076
	14076
	14076

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	N/A
	8820
	11088
	14076
	14076
	14076

	Max. Throughput averaged over 1 frame
	kbps
	2387.2
	7448.8
	9079.6
	9266.4
	9266.4
	9266.4

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW. 3 symbols allocated to PDCCH for 5 MHz and 3 MHz. 4 symbols allocated to PDCCH for 1.4 MHz.

Note 2:
Reference signal, Synchronization signals and PBCH allocated as per TS 36.211 [4].

Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).


Table A.3.2-3b Fixed Reference Channel for Maximum input level for UE Category 2 (FDD)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	83

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	8
	9
	9
	9
	9
	9

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4

	Number of HARQ Processes
	Processes
	8
	8
	8
	8
	8
	8

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	2984
	8504
	14112
	30576
	46888
	51024

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	N/A
	6456
	12576
	28336
	45352
	51024

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of Code Blocks per Sub-Frame
(Note 3)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	
	1
	2
	3
	5
	8
	9

	  For Sub-Frame 5
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	
	N/A
	2
	3
	5
	8
	9

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	4104
	11340
	18900
	41400
	62100
	68724

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	N/A
	8820
	16380
	38880
	59580
	66204

	Max. Throughput averaged over 1 frame
	kbps
	2387.2
	7448.8
	12547
	27294
	42046
	45922

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW. 3 symbols allocated to PDCCH for 5 MHz and 3 MHz. 4 symbols allocated to PDCCH for 1.4 MHz.

Note 2:
Reference signal, Synchronization signals and PBCH allocated as per TS 36.211 [4].

Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).


Table A.3.2-3c Fixed Reference Channel for Maximum input level for UE Category 0 (FDD)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	2
	2
	2
	2
	2
	2

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	8
	9
	9
	9
	9
	9

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4

	Number of HARQ Processes
	Processes
	[8]
	[8]
	[8]
	[8]
	[8]
	[8]

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	1000
	1000
	1000
	1000
	1000
	1000

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0 (Note 3)
	Bits
	N/A
	1000
	1000
	1000
	1000
	1000

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of Code Blocks per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	
	1
	1
	1
	1
	1
	1

	  For Sub-Frame 5
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	
	N/A
	1
	1
	1
	1
	1

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	1368
	1512
	1512
	1656
	1656
	1656

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0 (Note 3)
	Bits
	N/A
	1512
	1512
	1656
	1656
	1656

	Max. Throughput averaged over 1 frame
	kbps
	800
	900
	900
	900
	900
	900

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW. 3 symbols allocated to PDCCH for 5 MHz and 3 MHz. 4 symbols allocated to PDCCH for 1.4 MHz.

Note 2:
Reference signal, Synchronization signals and PBCH allocated as per TS 36.211.
Note 3:   For Sub-Frame 0, it is assumed that the allocated 2PRBs are scheduled on the RBs other than the center 6PRBs as most of the symbols are occupied by PBCH and synchronization signals.


Table A.3.2-4 Fixed Reference Channel for Maximum input level for UE Categories 3-8 (TDD)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	100

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Uplink-Downlink Configuration (Note 5)
	
	1
	1
	1
	1
	1
	1

	Allocated subframes per Radio Frame
	
	2
	3+2
	3+2
	3+2
	3+2
	3+2

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4

	Number of HARQ Processes
	Processes
	7
	7
	7
	7
	7
	7

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	2984
	8504
	14112
	30576
	46888
	61664

	  For Sub-Frames 1,6
	Bits
	N/A
	6968
	11448
	23688
	35160
	46888

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	N/A
	6968
	12576
	30576
	45352
	61664

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of Code Blocks per Sub-Frame

(Note 4)
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	
	1
	2
	3
	5
	8
	11

	  For Sub-Frames 1,6
	
	N/A
	2
	2
	4
	6
	8

	  For Sub-Frame 5
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	
	N/A
	2
	3
	5
	8
	11

	Binary Channel Bits per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	4104
	11340
	18900
	41400
	62100
	82800

	  For Sub-Frames 1,6
	
	N/A
	9828
	16668
	33768
	50868
	67968

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	N/A
	9252
	16812
	39312
	60012
	80712

	Max. Throughput averaged over 1 frame
	kbps
	596.8
	3791.2
	6369.6
	13910
	20945
	27877

	Note 1:
For normal subframes(0,4,5,9), 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For special subframe (1&6), only 2 OFDM symbols are allocated to PDCCH for all BWs.

Note 2:
For 1.4MHz, no data shall be scheduled on special subframes(1&6) to avoid problems with insufficient PDCCH performance.

Note 3:
Reference signal, Synchronization signals and PBCH allocated as per TS 36.211 [4].

Note 4:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).

Note 5:
As per Table 4.2-2 in TS 36.211 [4].


Table A.3.2-4a Fixed Reference Channel for Maximum input level for UE Category 1 (TDD)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	18
	17
	17
	17

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Uplink-Downlink Configuration (Note 5)
	
	1
	1
	1
	1
	1
	1

	Allocated subframes per Radio Frame
	
	2
	3+2
	3+2
	3+2
	3+2
	3+2

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4

	Number of HARQ Processes
	Processes
	7
	7
	7
	7
	7
	7

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	2984
	8504
	10296
	10296
	10296
	10296

	  For Sub-Frames 1,6
	Bits
	N/A
	6968
	8248
	7480
	7480
	7480

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	N/A
	6968
	8248
	10296
	10296
	10296

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of Code Blocks per Sub-Frame

(Note 4)
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	
	1
	2
	2
	2
	2
	2

	  For Sub-Frames 1,6
	
	N/A
	2
	2
	2
	2
	2

	  For Sub-Frame 5
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	
	N/A
	2
	2
	2
	2
	2

	Binary Channel Bits per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	4104
	11340
	13608
	14076
	14076
	14076

	  For Sub-Frames 1,6
	
	N/A
	9828
	11880
	11628
	11628
	11628

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	N/A
	9252
	11520
	14076
	14076
	14076

	Max. Throughput averaged over 1 frame
	kbps
	596.8
	3791.2
	4533.6
	4584.8
	4584.8
	4584.8

	Note 1:
For normal subframes(0,4,5,9), 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For special subframe (1&6), only 2 OFDM symbols are allocated to PDCCH for all BWs.

Note 2:
For 1.4MHz, no data shall be scheduled on special subframes(1&6) to avoid problems with insufficient PDCCH performance.

Note 3:
Reference signal, Synchronization signals and PBCH allocated as per TS 36.211 [4].

Note 4:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).

Note 5:
As per Table 4.2-2 in TS 36.211 [4].


Table A.3.2-4b Fixed Reference Channel for Maximum input level for UE Category 2 (TDD)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	83

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Uplink-Downlink Configuration (Note 5)
	
	1
	1
	1
	1
	1
	1

	Allocated subframes per Radio Frame
	
	2
	3+2
	3+2
	3+2
	3+2
	3+2

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4

	Number of HARQ Processes
	Processes
	7
	7
	7
	7
	7
	7

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	2984
	8504
	14112
	30576
	46888
	51024

	  For Sub-Frames 1,6
	Bits
	N/A
	6968
	11448
	23688
	35160
	39232

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	N/A
	6968
	12576
	30576
	45352
	51024

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of Code Blocks per Sub-Frame

(Note 4)
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	
	1
	2
	3
	5
	8
	9

	  For Sub-Frames 1,6
	
	N/A
	2
	3
	5
	7
	7

	  For Sub-Frame 5
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	
	N/A
	2
	3
	5
	8
	9

	Binary Channel Bits per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	4104
	11340
	18900
	41400
	62100
	68724

	  For Sub-Frames 1,6
	
	N/A
	9828
	16668
	33768
	50868
	56340

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	N/A
	9252
	16380
	39312
	60012
	66636

	Max. Throughput averaged over 1 frame
	kbps
	596.8
	3791.2
	6369.6
	13910
	20945
	23154

	Note 1:
For normal subframes(0,4,5,9), 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For special subframe (1&6), only 2 OFDM symbols are allocated to PDCCH for all BWs.

Note 2:
 For 1.4MHz, no data shall be scheduled on special subframes(1&6) to avoid problems with insufficient PDCCH performance.

Note 3:
Reference signal, Synchronization signals and PBCH allocated as per TS 36.211 [4].

Note 4:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).

Note 5:
As per Table 4.2-2 in TS 36.211 [4].


Table A.3.2-4c Fixed Reference Channel for Maximum input level for UE Category 0 (TDD)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	2
	2
	2
	2
	2
	2

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Uplink-Downlink Configuration (Note 5)
	
	1
	1
	1
	1
	1
	1

	Allocated subframes per Radio Frame
	
	2
	3+2
	3+2
	3+2
	3+2
	3+2

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4

	Number of HARQ Processes
	Processes
	[7]
	[7]
	[7]
	[7]
	[7]
	[7]

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	1000
	1000
	1000
	1000
	1000
	1000

	  For Sub-Frames 1,6
	Bits
	N/A
	712
	712
	712
	712
	712

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	N/A
	1000
	1000
	1000
	1000
	1000

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of Code Blocks per Sub-Frame

(Note 4)
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	
	1
	1
	1
	1
	1
	1

	  For Sub-Frames 1,6
	
	N/A
	1
	1
	1
	1
	1

	  For Sub-Frame 5
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	
	N/A
	1
	1
	1
	1
	1

	Binary Channel Bits per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	1368
	1512
	1512
	1656
	1656
	1656

	  For Sub-Frames 1,6
	
	N/A
	1224
	1224
	1368
	1368
	1368

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	N/A
	1512
	1512
	1656
	1656
	1656

	Max. Throughput averaged over 1 frame
	kbps
	200
	442.4
	442.4
	442.4
	442.4
	442.4

	Note 1:
For normal subframes(0,4,5,9), 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For special subframe (1&6), only 2 OFDM symbols are allocated to PDCCH for all BWs.

Note 2:
For 1.4MHz, no data shall be scheduled on special subframes(1&6) to avoid problems with insufficient PDCCH performance.

Note 3:
Reference signal, Synchronization signals and PBCH allocated as per TS 36.211 [4].

Note 4:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).

Note 5:
As per Table 4.2-2 in TS 36.211 [4].


<End of Changes>
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