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<Start of Changes>
[bookmark: _Toc368026188]4.3A	Applicability of minimum requirements (CA, UL-MIMO, ProSe, Dual Connectivity, UE category 0, UE catergory [M1])
The requirements in clauses 5, 6 and 7 which are specific to CA, UL-MIMO, ProSe, Dual Connectivity and  , UE category 0, and category [M1] are specified as suffix A, B, C, D, E 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 Dual Connectivity
d)	Suffix D additional requirements need to support ProSe
e)	Suffix E additional requirements need to support UE category 0
f)	Suffix F additional requirements need to support UE category [M1]
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 and F) 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, D, and E) 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, ProSe, Dual Connectivity, and UE category 0, and UE category [M1]) in clauses 5, 6 and 7 shall meet all of the separate corresponding requirements.
<Next Changed section>
[bookmark: _Toc368026360]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 and a category [M1] UE the requirements in Section 7 assume that the receiver is equipped with single Rx port.
[bookmark: _Toc368026361]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 and category [M1], or to the single antenna port for UE category 0 and UE category [M1], at which the throughput shall meet or exceed the requirements for the specified reference measurement channel.
<Next Changed section>
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

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

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

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

	5
	-100.7
	-97.7
	-95.5
	-92.5
	
	
	FDD

	8
	-99.7
	-96.7
	-94.5
	-91.5
	
	
	FDD

	13
	
	
	-94
	-91
	
	
	FDD

	20
	
	
	-94.5
	-91.5
	-88.2
	-87
	FDD

	39
	
	
	-97.5
	-94.5
	-92.7
	-91.5
	TDD

	41
	
	
	-95.5
	-92.5
	-90.7
	-89.5
	TDD

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.5
NOTE 2:	Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1



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

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

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

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

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

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

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

	13
	
	
	-95.3
	-92.3
	
	
	HD-FDD

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

	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

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

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

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

	5
	6
	15
	25
	[251]
	
	
	FDD and HD-FDD

	8
	6 
	15
	25
	251
	
	
	FDD and HD-FDD

	13
	
	
	201
	[201]
	
	
	FDD and HD-FDD

	20
	
	
	25
	201
	202
	202
	FDD and HD-FDD

	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.



7.3.1F	Minimum requirements (QPSK) for UE category [M1]
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 7.3.1F-1A/Table 7.3.1F-1B and Table 7.3.1F-2.
Table 7.3.1F-1A:  Reference sensitivity for FDD and TDD UE category [M1] 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
	
	
	[-102.2]
	[-102.2]
	[-102.2]
	[-102.2]
	FDD

	2
	[-100.2]
	[-100.2]
	[-100.2]
	[-100.2]
	[-100.2]
	[-100.2]
	FDD

	3
	[-99.2]
	[-99.2]
	[-99.2]
	[-99.2]
	[-99.2]
	[-99.2]
	FDD

	4
	[-102.2]
	[-102.2]
	[-102.2]
	[-102.2]
	[-102.2]
	[-102.2]
	FDD

	5
	[-100.7]
	[-100.7]
	[-100.7]
	[-100.7]
	
	
	FDD

	7
	
	
	[-100.2]
	[-100.2]
	[-100.2]
	[-100.2]
	FDD

	8
	[-99.7]
	[-99.7]
	[-99.7]
	[-99.7]
	
	
	FDD

	11
	
	
	[-102.23]
	[-102.23]
	
	
	FDD

	12
	[-99.2]
	[-99.2]
	[-99.2]
	[-99.2]
	
	
	FDD

	13
	
	
	[-99.2]
	[-99.2]
	
	
	FDD

	18
	
	
	[-102.74]
	[-102.74]
	[-102.74]
	
	FDD

	19
	
	
	[-102.74]
	[-102.74]
	[-102.74]
	
	FDD

	20
	
	
	[-99.7]
	[-99.7]
	[-99.7]
	[-99.7]
	FDD

	21
	
	
	[-102.23]
	[-102.23]
	[-102.23]
	
	FDD

	26
	[-100.2]
	[-100.2]
	[-100.2]
	[-100.2]
	[-100.2]
	
	FDD

	27
	[-100.7]
	[-100.7]
	[-100.7]
	[-100.7]
	
	
	FDD

	28
	
	[-100.7]
	[-100.7]
	[-100.7]
	[-100.7]
	[-100.7]
	FDD

	31
	[-96.5]
	[-96.5]
	[-96.5]
	
	
	
	FDD

	…
	
	
	
	
	
	
	

	39
	
	
	[-103.7]
	[-103.7]
	[-103.7]
	[-103.7]
	TDD

	41
	
	
	[-101.7]
	[-101.7]
	[-101.7]
	[-101.7]
	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:	For the UE which supports both Band 11 and Band 21 the reference sensitivity level is FFS.
NOTE 4:	For a UE that support both Band 18/19 and Band 26, the reference sensitivity level for Band 26 applies for the applicable channel bandwidths.



Table 7.3.1F-1B:  Reference sensitivity for HD-FDD UE category [M1] 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
	
	
	[-103.5]
	[-103.5]
	[-103.5]
	[-103.5]
	HD-FDD

	2
	[-101]
	[-101]
	[-101]
	[-101]
	[-101]
	[-101]
	HD-FDD

	3
	[-100]
	[-100]
	[-100]
	[-100]
	[-100]
	[-100]
	HD-FDD

	4
	[-103]
	[-103]
	[-103]
	[-103]
	[-103]
	[-103]
	HD-FDD

	5
	[-101.5]
	[-101.5]
	[-101.5]
	[-101.5]
	
	
	HD-FDD

	7
	
	
	[-101.5]
	[-101.5]
	[-101.5]
	[-101.5]
	HD-FDD

	8
	[-100.5]
	[-100.5]
	[-100.5]
	[-100.5]
	
	
	HD-FDD

	11
	
	
	[-103.53]
	[-103.53]
	
	
	HD-FDD

	12
	[-100]
	[-100]
	[-100]
	[-100]
	
	
	HD-FDD

	13
	
	
	[-100.5]
	[-100.5]
	
	
	HD-FDD

	18
	
	
	[-103.54]
	[-103.54]
	[-103.54]
	
	HD-FDD

	19
	
	
	[-103.54]
	[-103.54]
	[-103.54]
	
	HD-FDD

	20
	
	
	[-100.5]
	[-100.5]
	[-100.5]
	[-100.5]
	HD-FDD

	21
	
	
	[-103.53]
	[-103.53]
	[-103.53]
	
	HD-FDD

	26
	[-101]
	[-101]
	[-101]
	[-101]
	[-101]
	
	HD-FDD

	27
	[-101.5]
	[-101.5]
	[-101.5]
	[-101.5]
	
	
	HD-FDD

	28
	
	[-102]
	[-102]
	[-102]
	[-102]
	[-102]
	HD-FDD

	31
	[-97.3]
	[-97.3]
	[-97.3]
	
	
	
	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
NOTE 3:	For the UE which supports both Band 11 and Band 21 the reference sensitivity level is FFS.
NOTE 4:	For a UE that support both Band 18/19 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 7.3.1F-1A/Table 7.3.1F-1B shall be met for an uplink transmission bandwidth less than or equal to that specified in Table 7.3.1F-2.
NOTE:	Table 7.3.1F-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).
[bookmark: _GoBack]Table 7.3.1F-2: FDD and TDD UE category [M1] 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
	
	
	[61]
	[61]
	[61]
	[61]
	FDD and HD-FDD

	2
	6
	[61]
	[61]
	[61]
	[61]
	[61]
	FDD and HD-FDD

	3
	6
	[61]
	[61]
	[61]
	[61]
	[61]
	FDD and HD-FDD

	4
	6
	[61]
	[61]
	[61]
	[61]
	[61]
	FDD and HD-FDD

	5
	6
	[61]
	[61]
	[61]
	
	
	FDD and HD-FDD

	7
	
	
	[61]
	[61]
	[61]
	[61]
	FDD and HD-FDD

	8
	6
	[61]
	[61]
	[61]
	
	
	FDD and HD-FDD

	11
	
	
	[61]
	[61]
	
	
	FDD and HD-FDD

	12
	6
	[61]
	[61]
	[61]
	
	
	FDD and HD-FDD

	13
	
	
	[61]
	[61]
	
	
	FDD and HD-FDD

	18
	
	
	[61]
	[61]
	[61]
	
	FDD and HD-FDD

	19
	
	
	[61]
	[61]
	[61]
	
	FDD and HD-FDD

	20
	
	
	[61]
	[61]
	[62]
	[62]
	FDD and HD-FDD

	21
	
	
	[61]
	[61]
	[61]
	
	FDD and HD-FDD

	26
	6
	[61]
	[61]
	[61]
	[61]
	
	FDD and HD-FDD

	27
	6
	[61]
	[61]
	[61]
	
	
	FDD and HD-FDD

	28
	
	[61]
	[61]
	[61]
	[61]
	[61]
	FDD and HD-FDD

	31
	6
	[53]
	[53]
	
	
	
	FDD and HD-FDD

	...
	
	
	
	
	
	
	

	39
	
	
	[61]
	[61]
	[61]
	[61]
	TDD

	41
	
	
	[61]
	[61]
	[61]
	[61]
	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
NOTE 3:	3refers 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.



[bookmark: _Toc368026635]<Next Changed section>

A.2.2	Reference measurement channels for FDD
[bookmark: _Toc368026636]A.2.2.1	Full RB allocation
[bookmark: _Toc368026637]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) 
NOTE 2:	For HD-FDD UE, the uplink subframes are scheduled at the 4th, 5th, 6th, 12th, 13th, 14th, 20th, 21st, 22nd, 28th, 29th, 30th, 36th, 37th, and 38th subframes every 40ms. Information bit payload is available if uplink subframe is scheduled.



Table A.2.2.1.1-1b Reference Channels for QPSK with full/maximum RB allocation for UE category [M1]
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks3
	
	[4]
	[4]
	[4]
	[4]
	[4]
	[4]

	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
	1/3
	1/3

	Payload size
	Bits
	392
	392
	392
	392
	392
	392

	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
	[1152]
	[1152]
	[1152]
	[1152]
	[1152]
	[1152]

	Total symbols per Sub-Frame
	
	[576]
	[576]
	[576]
	[576]
	[576]
	[576]

	UE Category
	
	[M1]
	[M1]
	[M1]
	[M1]
	[M1]
	[M1]

	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:	For HD-FDD UE, the uplink subframes are scheduled at the 4th, 5th, 6th, 12th, 13th, 14th, 20th, 21st, 22nd, 28th, 29th, 30th, 36th, 37th, and 38th subframes every 40ms. Information bit payload is available if uplink subframe is scheduled.
NOTE 3:  2 resource blocks allocated to M-PDCCH




<End of Changes>
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