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<< Start of 1st modification >>
9.2.4
Minimum requirement PUCCH 1-1 (With Single CSI Process)
The minimum requirements for dual codeword transmission are defined in terms of a reporting spread of the wideband CQI value for codeword #1, and their BLER performance using the transport format indicated by the reported CQI median of codeword #0 and codeword #1. The precoding used at the transmitter is a fixed precoding matrix specified by the bitmap parameter codebookSubsetRestriction. The propagation condition assumed for the minimum performance requirement is defined in subclause B.1.
9.2.4.1
FDD
The following requirements apply to UE Category 2-8. For the parameters specified in table 9.2.4.1-1, and using the downlink physical channels specified in tables C.3.4-1 and C.3.4-2, the reported offset level of the wideband spatial differential CQI for codeword #1 (Table 7.2-2 in TS 36.213 [6]) shall be used to determine the wideband CQI index for codeword #1 as


wideband CQI1 = wideband CQI0 – Codeword 1 offset level
The wideband CQI1 shall be within the set {median CQI1 -1, median CQI1 +1} for more than 90% of the time, where the resulting wideband values CQI1 shall be used to determine the median CQI values for codeword #1. For both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 – 1 and median CQI1 – 1 shall be less than or equal to 0.1. Furthermore, for both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 + 1 and median CQI1 + 1 shall be greater than or equal to 0.1.
Table 9.2.4.1-1: PUCCH 1-1 static test (FDD)

	Parameter
	Unit
	Test 1
	Test 2

	
	
	TP1
	TP2
	TP1
	TP2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	10

	Downlink power allocation (Note 1)
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	dB
	[0]
	[0]
	[0]
	[0]
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	dB
	[0]
	[0]
	[0]
	[0]

	
	Pc
	dB
	[-3]
	[-3]
	[-3]
	[-3]

	
	(
	dB
	[-3]
	N/A
	[-3]
	N/A

	Cell ID
	
	0
	0

	Cell-specific reference signals
	
	Antenna ports 0, 1
	(Note 2)
	Antenna ports 0, 1
	(Note 2)

	CSI reference signals
	
	Antenna ports 15,…,18
	N/A
	Antenna ports 15,…,18
	N/A

	CSI-RS periodicity and subframe offset  TCSI-RS / ∆CSI-RS
	
	5/1
	N/A
	5/1
	N/A

	CSI-RS configuration
	
	0
	N/A
	0
	N/A

	Zero-Power CSI-RS configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	1 /

0010000000000000
	1 / 1000000000000000
	1 /

0010000000000000
	1 / 1000000000000000

	CSI-IM configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	1 /

0010000000000000
	N/A
	1 /

0010000000000000
	N/A

	CSI process configuration

Signal/Interference/Reporting mode
	
	CSI-RS/CSI-IM/PUCCH 1-1
	CSI-RS/CSI-IM/PUCCH 1-1

	Propagation condition and antenna configuration
	
	Clause B.1 
(4 x 2)
	Clause B.1 
(2 x 2)
	Clause B.1 
(4 x 2)
	Clause B.1 
(2 x 2)

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0100 0000
	100000
	0x0000 0000 0100 0000
	100000

	SNR (Note 3) 
	dB
	20
	6
	7
	20
	14
	15
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	dB[mW/15kHz]
	-78
	-92
	-91
	-78
	-84
	-83
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	dB[mW/15kHz]
	-98
	-98

	Modulation / Information bit payload
	
	(Note4)
	QPSK / 4392
	(Note4)
	QPSK / 4392

	Max number of HARQ transmissions
	
	1
	N/A
	1
	N/A

	Physical channel for CQI/PMI reporting
	
	PUSCH (Note5)
	N/A
	PUSCH (Note5)
	N/A

	PUCCH Report Type for CQI/PMI
	
	2
	N/A
	2
	N/A

	PUCCH Report Type for RI
	
	3
	N/A
	3
	N/A

	Reporting periodicity 
	ms
	Npd = 5
	N/A
	Npd = 5
	N/A

	CQI Delay
	ms
	8
	N/A
	8
	N/A

	cqi-pmi-ConfigurationIndex
	
	2
	N/A
	2
	N/A

	ri-ConfigIndex
	
	1
	N/A
	1
	N/A

	PDSCH scheduled sub-frames
	
	[1,2,3,4,6,7,8,9]
	[1,2,3,4,6,7,8,9]

	Timing offset between TPs
	us
	0
	0

	Frequency offset between TPs
	Hz
	0
	0

	Note1:
Reference measurement channel according to Table A.4-1d with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.

Note 2:
REs for antenna ports 0 and 1 CRS have zero transmission power.
Note 3:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.

Note 4:
Table A.4-3b is used for non CSI-RS subframes. Table A.4-3i is used for CSI-RS subframes.

Note 5:
To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#1 and #6 to allow periodic CQI/PMI to multiplex with the HARQ-ACK on PUSCH in uplink SF#0 and #5.


9.2.4.2
TDD
The following requirements apply to UE Category 2-8. For the parameters specified in table 9.2.4.2-1, and using the downlink physical channels specified in tables C.3.4-1 and C.3.4-2, the reported offset level of the wideband spatial differential CQI for codeword #1 (Table 7.2-2 in TS 36.213 [6]) shall be used to determine the wideband CQI index for codeword #1 as 


wideband CQI1 = wideband CQI0 – Codeword 1 offset level
The wideband CQI1 shall be within the set {median CQI1 -1, median CQI1 +1} for more than 90% of the time, where the resulting wideband values CQI1 shall be used to determine the median CQI values for codeword #1. For both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 – 1 and median CQI1 – 1 shall be less than or equal to 0.1. Furthermore, for both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 + 1 and median CQI1 + 1 shall be greater than or equal to 0.1.
Table 9.2.4.2-1: PUCCH 1-1 static test (TDD)

	Parameter
	Unit
	Test 1
	Test 2

	
	
	TP1
	TP2
	TP1
	TP2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	10

	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	Downlink power allocation (Note 1)
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	dB
	[0]
	[0]
	[0]
	[0]
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	dB
	[0]
	[0]
	[0]
	[0]

	
	Pc
	dB
	[-6]
	[-6]
	[-6]
	[-6]

	
	(
	dB
	[-3]
	N/A
	[-3]
	N/A

	Cell ID
	
	0
	0

	Cell-specific reference signals
	
	Antenna ports 0, 1
	(Note 2)
	Antenna ports 0, 1
	(Note 2)

	CSI reference signals
	
	Antenna ports 15,…,22
	N/A
	Antenna ports 15,…,22
	N/A

	CSI-RS periodicity and subframe offset  TCSI-RS / ∆CSI-RS
	
	5/3
	N/A
	5/3
	N/A

	CSI-RS configuration
	
	0
	N/A
	0
	N/A

	Zero-Power CSI-RS configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	3 /

0010000000000000
	3 / 1000010000000000
	3 /

0010000000000000
	3 / 1000010000000000

	CSI-IM configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	3 /

0010000000000000
	N/A
	3 /

0010000000000000
	N/A

	CSI process configuration

Signal/Interference/Reporting mode
	
	CSI-RS/CSI-IM/PUCCH 1-1
	CSI-RS/CSI-IM/PUCCH 1-1

	Propagation condition and antenna configuration
	
	Clause B.1 
(8 x 2)
	Clause B.1 
(2 x 2)
	Clause B.1 
(8 x 2)
	Clause B.1 
(2 x 2)

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0020 0000 0000 0001 0000
	100000
	0x0000 0000 0020 0000 0000 0001 0000
	100000

	SNR (Note 3) 
	dB
	17
	[6]
	[7]
	17
	[14]
	[15]
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	dB[mW/15kHz]
	-81
	[-92]
	[-91]
	-81
	[-84]
	[-83]
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	dB[mW/15kHz]
	-98
	-98

	Modulation / Information bit payload
	
	(Note4)
	QPSK / 4392
	(Note4)
	QPSK / 4392

	Max number of HARQ transmissions
	
	1
	N/A
	1
	N/A

	Physical channel for CQI/PMI reporting
	
	PUSCH (Note5)
	N/A
	PUSCH (Note5)
	N/A

	PUCCH Report Type for CQI/second PMI
	
	2b
	N/A
	2b
	N/A

	Physical channel for RI reporting
	
	PUSCH
	N/A
	PUSCH
	N/A

	PUCCH Report Type for RI/ first PMI
	
	5
	N/A
	5
	N/A

	Reporting periodicity 
	ms
	Npd = 5
	N/A
	Npd = 5
	N/A

	CQI Delay
	ms
	10 or 11
	N/A
	10 or 11
	N/A

	cqi-pmi-ConfigurationIndex
	
	3
	N/A
	3
	N/A

	ri-ConfigIndex
	
	805 (Note 6)
	N/A
	805 (Note 6)
	N/A

	ACK/NACK feedback mode
	
	Multiplexing
	N/A
	Multiplexing
	N/A

	PDSCH scheduled sub-frames
	
	[3,4,8,9]
	[3,4,8,9]

	Timing offset between TPs
	us
	0
	0

	Frequency offset between TPs
	Hz
	0
	0

	Note1:
Reference measurement channel according to Table A.4-2d with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1.

Note 2:
REs for antenna ports 0 and 1 CRS have zero transmission power.
Note 3:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.

Note 4:
Table A.4-3b is used for non CSI-RS subframes. Table A.4-3j is used for CSI-RS subframes.

Note 5:
To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#3 and #8 to allow periodic CQI/PMI to multiplex with the HARQ-ACK on PUSCH in uplink SF#7 and #2.

Note 6:
RI reporting interval is set to the maximum allowable length of 160ms to minimise collisions between RI, CQI/PMI and HARQ-ACK reports. In the case when all three reports collide, it is expected that CQI/PMI reports will be dropped, while RI and HARQ-ACK will be multiplexed. At eNB, CQI report collection shall be skipped every 160ms during performance verification.


<< End of 1st modification >>
<< Start of 2rd modification >
9.3.6
Minimum requirement (With multiple CSI processes)

The purpose of the test is to verify the reporting accuracy of the CQI and the UE processing capability for multiple CSI processes. Each CSI process is associated with a CSI-RS resource and a CSI-IM resource as shown in Table 9.3.6-1. For UE supports one CSI process, CSI process 2 is configured and the corresponding requirements shall be fulfilled. For UE supports three CSI processes, CSI processes 0, 1 and 2 are configured and the corresponding requirements shall be fulfilled. For UE supports four CSI processes, CSI processes 0, 1, 2 and 3 are configured and the corresponding requirements shall be fulfilled.
Table 9.3.6-1 Confiugration of CSI processes

	
	CSI process 0
	CSI process 1
	CSI process 2
	CSI process 3

	CSI-RS resource
	CSI-RS signal 0
	CSI-RS signal 1
	CSI-RS signal 0
	CSI-RS signal 1

	CSI-IM resource
	CSI-IM resource 0
	CSI-IM resource 0
	CSI-IM resource 1
	CSI-IM resource 2


9.3.6.1
FDD

For the parameters specified in Table 9.3.6.1-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.3.6.1-2 and by the following 

a)
a sub-band differential CQI offset level of 0 shall be reported at least % of the time but less than % for each sub-band for CSI process 1, 2, or 3;
b)
a CQI index not in the set {median CQI -1, median CQI +1} shall be reported at least % of the time for CSI process 0;
c)
the difference of the median CQIs of the reported wideband CQI for configurated CSI processes shall be greater or equal to the values as in Table 9.3.6.1-3;
d)
the ratio of the throughput obtained when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected sub-band in set S shall be ≥ ;

e)
when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS, the average BLER for the indicated transport formats shall be greater or equal to [0.02].

The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by selecting a new sub-band in each TTI for FDD, each available downlink transmission instance for TDD. Sub-bands of a size smaller than full size are excluded from the test. The transport block sizes TBS for wideband CQI median and subband CQI are selected according to Table A.4-6c.

Table 9.3.6.1-1 Fading test for FDD

	Parameter
	Unit
	Test 1
	Test 2

	
	
	TP1
	TP2
	TP1
	TP2

	Bandwidth
	MHz
	10 MHz
	10 MHz

	Transmission mode
	
	10
	10
	10
	10

	Downlink power allocation
	
[image: image9.wmf]A

r


	dB
	0
	0
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	dB
	0
	0
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	dB
	-3
	0
	-3
	0

	
	(
	dB
	-3
	-3

	 SNR (Note 7)
	 dB
	10
	11
	7
	8
	14
	15
	9
	10
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	dB[mW/15kHz]
	-88
	-87
	-91
	-90
	-84
	-85
	-89
	-88

	
[image: image13.wmf])

(

j

oc

N


	dB[mW/15kHz]
	-98
	-98

	Propagation channel
	
	EPA 5 Low
	Clause B.2.4.1 with 
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	Antenna configuration
	
	4x2
	2x2
	4x2
	2x2

	Beamforming Model
	
	As specified in Section B.4.3
	As specified in Section B.4.3

	Timing offset between TPs
	us
	0
	0

	Frequency offset between TPs
	Hz
	0
	0

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1

	CSI-RS signal 0
	
	Antenna ports 15,…,18
	N/A
	Antenna ports 15,…,18
	N/A

	CSI-RS 0 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	5/1
	N/A
	5/1
	N/A

	CSI-RS 0 configuration
	
	0
	N/A
	0
	N/A

	CSI-RS signal 1
	
	N/A
	Antenna ports 15,16
	N/A
	Antenna ports 15,16

	CSI-RS 1 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	N/A
	5/1
	N/A
	5/1

	CSI-RS 1 configuration
	
	N/A
	5
	N/A
	5

	Zero-power CSI-RS 0 configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	N/A
	1 / 1110000000000000
	N/A
	1 / 1110000000000000

	Zero-power CSI-RS 1 configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	1 / 0010011000000000
	N/A
	1 / 0010011000000000
	N/A

	CSI-IM 0 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	5/1
	5/1
	5/1
	5/1

	CSI-IM 0 configuration
	
	2
	2
	2
	2

	CSI-IM 1 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	5/1
	N/A
	5/1
	N/A

	CSI-IM 1 configuration
	
	6
	N/A
	6
	N/A

	CSI-IM 2 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	N/A
	5/1
	N/A
	5/1

	CSI-IM 2 configuration
	
	N/A
	1
	N/A
	1

	CSI process 0
	CSI-RS
	
	CSI-RS 0
	CSI-RS 0

	
	CSI-IM
	
	CSI-IM 0
	CSI-IM 0

	
	Reporting mode
	
	PUCCH 1-1
	PUCCH 1-1

	
	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0000 0001
	0x0000 0000 0000 0001

	
	Reporting periodicity
	ms
	Npd = 5
	Npd = 5

	
	CQI delay
	ms
	10
	10

	
	Physical channel for CQI/ PMI reporting
	
	PUSCH (Note 6)
	PUSCH (Note 6)

	
	PUCCH Report Type for CQI/PMI
	
	2
	2

	
	PUCCH channel for RI reporting
	
	PUCCH Format 2
	PUCCH Format 2

	
	PUCCH report type for RI
	
	3
	3

	
	cqi-pmi-ConfigurationIndex
	
	2
	2

	
	ri-ConfigIndex
	
	1
	1

	CSI process 1
	CSI-RS
	
	CSI-RS 1
	CSI-RS 1

	
	CSI-IM
	
	CSI-IM 0
	CSI-IM 0

	
	Reporting mode
	
	PUSCH 3-1
	PUSCH 3-1

	
	CodeBookSubsetRestriction bitmap
	
	000001
	000001

	
	Reporting interval (Note 9)
	ms
	5
	5

	
	CQI delay
	ms
	10
	10

	
	Sub-band size
	RB
	6 (full size)
	6 (full size)

	CSI process 2
	CSI-RS
	
	CSI-RS 0
	CSI-RS 0

	
	CSI-IM
	
	CSI-IM 1
	CSI-IM 1

	
	Reporting mode
	
	PUSCH 3-1
	PUSCH 3-1

	
	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0000 0001
	0x0000 0000 0000 0001

	
	Reporting interval (Note 9)
	ms
	5
	5

	
	CQI delay
	ms
	10
	10

	
	Sub-band size
	RB
	6 (full size) (Note 8)
	6 (full size) (Note 8)

	CSI process 3
	CSI-RS
	
	CSI-RS 1
	CSI-RS 1

	
	CSI-IM
	
	CSI-IM 2
	CSI-IM 2

	
	Reporting mode
	
	PUSCH 3-1
	PUSCH 3-1

	
	CodeBookSubsetRestriction bitmap
	
	000001
	000001

	
	Reporting interval (Note 9)
	ms
	5
	5

	
	CQI delay
	ms
	10
	10

	
	Sub-band size
	RB
	6 (full size)
	6 (full size)

	CSI process for PDSCH scheduling
	
	CSI process 2
	CSI process 2

	Cell ID
	
	0
	6
	0
	6

	Quasi-co-located CSI-RS
	
	CSI-RS 0
	CSI-RS 1
	CSI-RS 0
	CSI-RS 1

	Quasi-co-located CRS
	
	Same Cell ID as Cell 1
	Same Cell ID as Cell 2
	Same Cell ID as Cell 1
	Same Cell ID as Cell 2

	PMI for subframe 2, 3, 4, 7, 8 and 9
	
	0x0000 0000 0000 0001
	100000
	0x0000 0000 0000 0001
	100000

	PMI for subframe 1 and 6
	
	0x0000 0000 0001 0000
	100000
	0x0000 0000 0001 0000
	100000

	Max number of HARQ transmissions
	
	1
	N/A
	1
	N/A

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink SF not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4).

Note 2:
3 symbols allocated to PDCCH.

Note 3:
PDSCH transmission is scheduled on subframe 2, 3, 4, 7, 8 and 9 from TP1.

Note 4:
TM10 OCNG as specified in A.5.1.8 is transmitted on subframe 1 and 6 from TP1.

Note 5:
TM10 OCNG as specified in A.5.1.8 is transmitted on subframe 1, 2, 3, 4, 6, 7, 8 and 9 from TP2
Note 6:
To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#1 and #6 to allow periodic CQI/PMI to multiplex with the HARQ-ACK on PUSCH in uplink SF#0 and #5.

Note 7:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.
Note 8:
PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in downlink SF#1 and #6 to allow aperiodic CQI/PMI/RI to be transmitted in uplink SF#0 and #5.
Note 9:
For these sub-bands which are not selected for PDSCH transmission, TM10 OCNG should be transmitted.


Table 9.3.6.1-2 Minimum requirement (FDD)

	
	CSI process 0
	CSI process 1
	CSI process 2
	CSI process 3

	 [%]
	N/A
	[2]
	[2]
	[2]

	 [%]
	N/A
	[40]
	[40]
	[40]

	 [%]
	[10]
	N/A
	N/A
	N/A

	 
	N/A
	N/A
	[1.02]
	N/A

	UE Category
	1-8


Table 9.3.6.1-3 Minimum median CQI difference between configured CSI processes (FDD)

	
	CSI process 1
	CSI process 2
	CSI process 3

	CSI process 0
	N/A
	[1]
	[3]

	UE Category
	1-8


9.3.6.2
TDD

For the parameters specified in Table 9.3.6.2-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.3.6.2-2 and by the following 

a)
a sub-band differential CQI offset level of 0 shall be reported at least % of the time but less than % for each sub-band for CSI process 1, 2, or 3;
b)
a CQI index not in the set {median CQI -1, median CQI +1} shall be reported at least % of the time for CSI process 0;
c)
the difference of the median CQIs of the reported wideband CQI for configurated CSI processes shall be greater or equal to the values as in Table 9.3.6.2-3;
d)
the ratio of the throughput obtained when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected sub-band in set S shall be ≥ ;

e)
when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS, the average BLER for the indicated transport formats shall be greater or equal to [0.02].

The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by selecting a new sub-band in each TTI for FDD, each available downlink transmission instance for TDD. Sub-bands of a size smaller than full size are excluded from the test. The transport block sizes TBS for wideband CQI median and subband CQI are selected according to Table A.4-6c.

Table 9.3.6.2-1 Fading test for TDD

	Parameter
	Unit
	Test 1
	Test 2

	
	
	TP1
	TP2
	TP1
	TP2

	Bandwidth
	MHz
	10 MHz
	10 MHz

	Transmission mode
	
	10
	10
	10
	10

	Uplink downlink configuration
	
	2
	2
	2
	2

	Special subframe configuration
	
	4
	4
	4
	4

	Downlink power allocation
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	Antenna configuration
	
	4x2
	2x2
	4x2
	2x2

	Beamforming Model
	
	As specified in Section B.4.3
	As specified in Section B.4.3

	Timing offset between TPs
	us
	0
	0

	Frequency offset between TPs
	Hz
	0
	0

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1

	CSI-RS signal 0
	
	Antenna ports 15,…, 18
	N/A
	Antenna ports 15,…, 18
	N/A

	CSI-RS 0 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	5/3
	N/A
	5/3
	N/A

	CSI-RS 0 configuration
	
	0
	N/A
	0
	N/A

	CSI-RS signal 1
	
	N/A
	Antenna ports 15, 16
	N/A
	Antenna ports 15, 16

	CSI-RS 1 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	N/A
	5/3
	N/A
	5/3

	CSI-RS 1 configuration
	
	N/A
	5
	N/A
	5

	Zero-power CSI-RS 0 configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	N/A
	3 / 1110000000000000
	N/A
	3 / 1110000000000000

	Zero-power CSI-RS 1 configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	3 / 0010011000000000
	N/A
	3 / 0010011000000000
	N/A

	CSI-IM 0 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	5/3
	5/3
	5/3
	5/3

	CSI-IM 0 configuration
	
	2
	2
	2
	2

	CSI-IM 1 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	5/3
	N/A
	5/3
	N/A

	CSI-IM 1 configuration
	
	6
	N/A
	6
	N/A

	CSI-IM 2 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	N/A
	5/3
	N/A
	5/3

	CSI-IM 2 configuration
	
	N/A
	1
	N/A
	1

	CSI process 0
	CSI-RS
	
	CSI-RS 0
	CSI-RS 0

	
	CSI-IM
	
	CSI-IM 0
	CSI-IM 0

	
	Reporting mode
	
	PUCCH 1-1
	PUCCH 1-1

	
	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0000 0001
	0x0000 0000 0000 0001

	
	Reporting periodicity
	ms
	Npd = 5
	Npd = 5

	
	CQI delay
	ms
	12
	12

	
	Physical channel for CQI/ PMI reporting
	
	PUSCH (Note 6)
	PUSCH (Note 6)

	
	PUCCH Report Type for CQI/PMI
	
	2
	2

	
	PUCCH channel for RI reporting
	
	PUCCH Format 2
	PUCCH Format 2

	
	PUCCH report type for RI
	
	3
	3

	
	cqi-pmi-ConfigurationIndex
	
	3
	3

	
	ri-ConfigIndex
	
	805 (Note 10)
	805 (Note 10)

	CSI process 1
	CSI-RS
	
	CSI-RS 1
	CSI-RS 1

	
	CSI-IM
	
	CSI-IM 0
	CSI-IM 0

	
	Reporting mode
	
	PUSCH 3-1
	PUSCH 3-1

	
	CodeBookSubsetRestriction bitmap
	
	000001
	000001

	
	Reporting interval (Note 9)
	ms
	5
	5

	
	CQI delay
	ms
	12
	12

	
	Sub-band size
	RB
	6 (full size)
	6 (full size)

	CSI process 2
	CSI-RS
	
	CSI-RS 0
	CSI-RS 0

	
	CSI-IM
	
	CSI-IM 1
	CSI-IM 1

	
	Reporting mode
	
	PUSCH 3-1
	PUSCH 3-1

	
	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0000 0001
	0x0000 0000 0000 0001

	
	Reporting interval (Note 9)
	ms
	5
	5

	
	CQI delay
	ms
	12
	12

	
	Sub-band size
	RB
	6 (full size) (Note 8)
	6 (full size) (Note 8)

	CSI process 3
	CSI-RS
	
	CSI-RS 1
	CSI-RS 1

	
	CSI-IM
	
	CSI-IM 2
	CSI-IM 2

	
	Reporting mode
	
	PUSCH 3-1
	PUSCH 3-1

	
	CodeBookSubsetRestriction bitmap
	
	000001
	000001

	
	Reporting interval (Note 9)
	ms
	5
	5

	
	CQI delay
	ms
	12
	12

	
	Sub-band size
	RB
	6 (full size)
	6 (full size)

	CSI process for PDSCH scheduling
	
	CSI process 2
	CSI process 2

	Cell ID
	
	0
	6
	0
	6

	Quasi-co-located CSI-RS
	
	CSI-RS 0
	CSI-RS 1
	CSI-RS 0
	CSI-RS 1

	Quasi-co-located CRS
	
	Same Cell ID as Cell 1
	Same Cell ID as Cell 2
	Same Cell ID as Cell 1
	Same Cell ID as Cell 2

	PMI for subframe 4and 9
	
	0x0000 0000 0000 0001
	100000
	0x0000 0000 0000 0001
	100000

	PMI for subframe 3 and 8
	
	0x0000 0000 0001 0000
	100000
	0x0000 0000 0001 0000
	100000

	Max number of HARQ transmissions
	
	1
	N/A
	1
	N/A

	ACK/NACK feedback mode
	
	Multiplexing
	N/A
	Multiplexing
	N/A

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink SF not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4).

Note 2:
3 symbols allocated to PDCCH.

Note 3:
PDSCH transmission is scheduled on subframe 4 and 9 from TP1.

Note 4:
TM10 OCNG is transmitted as specified in A.5.2.8 on subframe  3 and 8 from TP1.

Note 5:
TM10 OCNG is transmitted as specified in A.5.2.8 on subframe  3, 4,  8 and 9 from TP2.
Note 6:
To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#1 and #6 to allow periodic CQI/PMI to multiplex with the HARQ-ACK on PUSCH in uplink SF#0 and #5.

Note 7:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.
Note 8:
PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in downlink SF#1 and #6 to allow aperiodic CQI/PMI/RI to be transmitted in uplink SF#0 and #5.
Note 9:
For these sub-bands which are not selected for PDSCH transmission, TM10 OCNG should be transmitted.

Note 10: 
RI reporting interval is set to the maximum allowable length of 160ms to minimise collisions between RI, CQI/PMI and HARQ-ACK reports. In the case when all three reports collide, it is expected that CQI/PMI reports will be dropped, while RI and HARQ-ACK will be multiplexed. At eNB, CQI report collection shall be skipped every 160ms during performance verification and the reported CQI in subframe SF#7 of the previous frame is applied in downlink subframes until a new CQI (after CQI/PMI dropping) is available.


Table 9.3.6.2-2 Minimum requirement (TDD)

	
	CSI process 0
	CSI process 1
	CSI process 2
	CSI process 3

	 [%]
	N/A
	[2]
	[2]
	[2]

	 [%]
	N/A
	[40]
	[40]
	[40]

	 [%]
	10
	N/A
	N/A
	N/A

	 
	N/A
	N/A
	[1.02]
	N/A

	UE Category
	1-8


Table 9.3.6.2-3 Minimum median CQI difference between configured CSI processes (TDD)

	
	CSI process 1
	CSI process 2
	CSI process 3

	CSI process 0
	N/A
	[1]
	[3]

	UE Category
	1-8


<< End of 2nd modification >>
<< Start of 3nd modification >>
9.5.5
Minimum requirement (with CSI process)
Each CSI process is associated with a CSI-RS resource and a CSI-IM resource as shown in Table 9.5.5-1. For UE supports one CSI process, CSI process 0 is configured and the corresponding requirements shall be fulfilled. For UE supports multiple CSI processes, CSI processes 0 and 1 are configured for Test 2 and the corresponding requirements shall be fulfilled.
Table 9.5.5-1 Confiugration of CSI processes

	
	CSI process 0
	CSI process 1

	CSI-RS resource
	CSI-RS signal 0
	CSI-RS signal 1

	CSI-IM resource
	CSI-IM resource 0
	CSI-IM resource 1


9.5.5.1
FDD

The minimum performance requirement in Table 9.5.5.1-2 is defined as

a)
The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 1 shall be ≥ ;

b)
The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 2 shall be ≥ ;
c)
For Test 2, the RI reported for CSI process 1 shall be the same as the most recent RI reported for CSI process 0 if UE is configured with multiple CSI processes.

TBS selection is based on the UE wideband CQI feedback. The transport block size TBS for wideband CQI is selected according to Table A.4-3e.
For the parameters specified in Table 9.5.5.1-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.5.5.1-2.
Table 9.5.5.1-1 RI Test (FDD)
	Parameter
	Unit
	Test 1
	Test 2

	
	
	TP1
	TP2
	TP1
	TP2

	Bandwidth
	MHz
	10 MHz
	10 MHz

	Transmission mode
	
	10
	10
	10
	10

	Downlink power allocation
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	dB[mW/15kHz]
	-98
	-98

	Propagation channel
	
	EPA 5 Low
	EPA 5 Low
	EPA 5 Low
	EPA 5 High

	Antenna configuration
	
	2x2
	2x2
	2x2
	2x2

	Beamforming Model
	
	As specified in Section B.4.3
	As specified in Section B.4.3

	Timing offset between TPs
	us
	0
	0

	Frequency offset between TPs
	Hz
	0
	0

	Cell-specific reference signals
	
	Antenna ports 0
	Antenna ports 0

	CSI-RS signal 0
	
	Antenna ports 15,16
	N/A
	Antenna ports 15,16
	N/A

	CSI-RS 0 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	5/1
	N/A
	5/1
	N/A

	CSI-RS 0 configuration
	
	0
	N/A
	0
	N/A

	CSI-RS signal 1
	
	N/A
	Antenna ports 15,16
	N/A
	Antenna ports 15,16

	CSI-RS 1 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	N/A
	5/1
	N/A
	5/1

	CSI-RS 1 configuration
	
	N/A
	3
	N/A
	3

	Zero-power CSI-RS 0 configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	N/A
	1 / 1000001000000000
	N/A
	1 / 1000001000000000

	Zero-power CSI-RS 1 configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	1 / 0011000000000000
	N/A
	1 / 0011000000000000
	N/A

	CSI-IM 0 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	5/1
	N/A
	5/1
	N/A

	CSI-IM 0 configuration
	
	2
	N/A
	2
	N/A

	CSI-IM 1 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	N/A
	5/1
	N/A
	5/1

	CSI-IM 1 configuration
	
	N/A
	6
	N/A
	6

	RI configuration
	
	Fixed RI=2 and follow RI
	N/A
	Fixed RI=1 and follow RI
	N/A

	Physical channel for CQI/PMI reporting
	
	PUSCH (Note 6)
	N/A
	PUSCH (Note 6)
	PUSCH (Note 6)

	PUCCH Report Type for CQI/PMI
	
	2
	N/A
	2
	2

	Physical channel for RI reporting
	
	PUCCH Format 2
	N/A
	PUCCH Format 2
	PUCCH Format 2

	PUCCH Report Type for RI
	
	3
	N/A
	3
	3

	CSI process 0 (Note 7)
	CSI-RS
	
	CSI-RS 0
	N/A
	CSI-RS 0
	N/A

	
	CSI-IM
	
	CSI-IM 0
	N/A
	CSI-IM 0
	N/A

	
	Reporting mode
	
	PUCCH 1-1
	N/A
	PUCCH 1-1
	N/A

	
	Reporting periodicity
	ms
	Npd = 5
	N/A
	Npd = 5
	N/A

	
	CQI delay
	ms
	8
	N/A
	10
	N/A

	
	cqi-pmi-ConfigurationIndex
	
	6
	N/A
	6
	N/A

	
	ri-ConfigIndex
	
	1
	N/A
	1
	N/A

	CSI process 1 (Note 7)
	CSI-RS
	
	N/A
	N/A
	N/A
	CSI-RS 1

	
	CSI-IM
	
	N/A
	N/A
	N/A
	CSI-IM 1

	
	Reporting mode
	
	N/A
	N/A
	N/A
	PUCCH 1-1

	
	Reporting periodicity
	ms
	N/A
	N/A
	N/A
	Npd = 5

	
	CQI delay
	ms
	N/A
	N/A
	N/A
	10

	
	cqi-pmi-ConfigurationIndex
	
	N/A
	N/A
	N/A
	4

	
	ri-ConfigIndex
	
	N/A
	N/A
	N/A
	1

	CSI process for PDSCH scheduling
	
	CSI process 0
	CSI process 0

	Cell ID
	
	0
	6
	0
	6

	Quasi-co-located CSI-RS
	
	CSI-RS 0
	CSI-RS 1
	CSI-RS 0
	CSI-RS 1

	Quasi-co-located CRS
	
	Same Cell ID as Cell 1
	Same Cell ID as Cell 2
	Same Cell ID as Cell 1
	Same Cell ID as Cell 2

	PMI for subframe 2, 3, 4, 7, 8 and 9
	
	010000 for fixed RI = 2

010011 for UE reported RI
	100000
	000011 for fixed RI = 1

010011 for UE reported RI
	N/A

	PMI for subframe 1 and 6
	
	100000
	100000
	100000
	N/A

	Max number of HARQ transmissions
	
	1
	N/A
	1
	N/A

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink SF not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:
3 symbols allocated to PDCCH

Note 3:
PDSCH transmission is scheduled on subframe 2, 3, 4, 7, 8 and 9 from TP1.

Note 4:
TM10 OCNG as specified in A.5.1.8 is transmitted on subframe 1 and 6 from TP1.

Note 5:
TM10 OCNG as specified in A.5.1.8 is transmitted on subframe 1, 2, 3, 4, 6, 7, 8 and 9 from TP2 for Test 1; TP2 is blanked for Test 2.

Note 6:
To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#1 and #6 to allow periodic CQI/PMI to multiplex with the HARQ-ACK on PUSCH in uplink SF#0 and #5. 

Note 7:
If UE supports multiple CSI processes, CSI process 0 is configured as ‘RI-reference CSI process’ for CSI process 1.

Note 8:
PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in downlink SF#1 and #6 to allow aperiodic CQI/PMI/RI to be transmitted in uplink SF#0 and #5.


Table 9.5.5.1-2 Minimum requirement (FDD)

	
	Test 1
	Test 2

	1
	N/A
	[1.0]

	2
	[1.0]
	N/A

	UE Category
	2-8
	2-8


9.5.5.2
TDD

The minimum performance requirement in Table 9.5.5.2-2 is defined as

a)
The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 1 shall be ≥ ;

b)
The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 2 shall be ≥ ;
c)
For Test 2, the RI reported for CSI process 1 shall be the same as the most recent RI reported for CSI process 0 if UE is configured with multiple CSI processes.

TBS selection is based on the UE wideband CQI feedback. The transport block size TBS for wideband CQI is selected according to Table A.4-3e.
For the parameters specified in Table 9.5.5.2-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.5.5.2-2.
Table 9.5.5.2-1 RI Test (TDD)
	Parameter
	Unit
	Test 1
	Test 2

	
	
	TP1
	TP2
	TP1
	TP2

	Bandwidth
	MHz
	10 MHz
	10 MHz

	Transmission mode
	
	10
	10
	10
	10

	Downlink power allocation
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	Uplink downlink configuration
	
	2
	2
	2
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	Special subframe configuration
	
	4
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	dB[mW/15kHz]
	-98
	-98

	Propagation channel
	
	EPA 5 Low
	EPA 5 Low
	EPA 5 Low
	EPA 5 High

	Antenna configuration
	
	2x2
	2x2
	2x2
	2x2

	Beamforming Model
	
	As specified in Section B.4.3
	As specified in Section B.4.3

	Timing offset between TPs
	us
	0
	0

	Frequency offset between TPs
	Hz
	0
	0

	Cell-specific reference signals
	
	Antenna ports 0
	Antenna ports 0

	CSI-RS signal 0
	
	Antenna ports 15,16
	N/A
	Antenna ports 15,16
	N/A

	CSI-RS 0 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	5/3
	N/A
	5/3
	N/A

	CSI-RS 0 configuration
	
	0
	N/A
	0
	N/A

	CSI-RS signal 1
	
	N/A
	Antenna ports 15,16
	N/A
	Antenna ports 15,16

	CSI-RS 1 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	N/A
	5/3
	N/A
	5/3

	CSI-RS 1 configuration
	
	N/A
	3
	N/A
	3

	Zero-power CSI-RS 0 configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	N/A
	3 / 1000001000000000
	N/A
	3 / 1000001000000000

	Zero-power CSI-RS 1 configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	3 / 0011000000000000
	N/A
	3 / 0011000000000000
	N/A

	CSI-IM 0 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	5/3
	N/A
	5/3
	N/A

	CSI-IM 0 configuration
	
	2
	N/A
	2
	N/A

	CSI-IM 1 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	N/A
	5/3
	N/A
	5/3

	CSI-IM 1 configuration
	
	N/A
	6
	N/A
	6

	RI configuration
	
	Fixed RI=2 and follow RI
	N/A
	Fixed RI=1 and follow RI
	N/A

	CSI process 0 (Note 6, 7)
	CSI-RS
	
	CSI-RS 0
	N/A
	CSI-RS 0
	N/A

	
	CSI-IM
	
	CSI-IM 0
	N/A
	CSI-IM 0
	N/A

	
	Reporting mode
	
	PUSCH 3-1
	N/A
	PUSCH 3-1
	N/A

	
	Reporting Interval
	ms
	5
	N/A
	5
	N/A

	
	CQI delay
	ms
	11
	N/A
	11
	N/A

	CSI process 1 (Note 6, 7)
	CSI-RS
	
	N/A
	N/A
	N/A
	CSI-RS 1

	
	CSI-IM
	
	N/A
	N/A
	N/A
	CSI-IM 1

	
	Reporting mode
	
	N/A
	N/A
	N/A
	PUSCH 3-1

	
	Reporting Interval
	ms
	N/A
	N/A
	N/A
	5

	
	CQI delay
	ms
	N/A
	N/A
	N/A
	11

	CSI process for PDSCH scheduling
	
	CSI process 0
	CSI process 0

	Cell ID
	
	0
	6
	0
	6

	Quasi-co-located CSI-RS
	
	CSI-RS 0
	CSI-RS 1
	CSI-RS 0
	CSI-RS 1

	Quasi-co-located CRS
	
	Same Cell ID as Cell 1
	Same Cell ID as Cell 2
	Same Cell ID as Cell 1
	Same Cell ID as Cell 2

	PMI for subframe 4 and 9
	
	010000 for fixed RI = 2

010011 for UE reported RI
	100000
	000011 for fixed RI = 1

010011 for UE reported RI
	N/A

	PMI for subframe 3 and 8
	
	100000
	100000
	100000
	N/A

	Max number of HARQ transmissions
	
	1
	N/A
	1
	N/A

	ACK/NACK feedback mode
	
	Multiplexing
	N/A
	Multiplexing
	N/A

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink SF not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:
3 symbols allocated to PDCCH

Note 3:
PDSCH transmission is scheduled on subframe 4 and 9 from TP1.

Note 4:
TM10 OCNG as specified in A.5.2.8 is transmitted on subframe 3 and 8 from TP1.

Note 5:
TM10 OCNG as specified in A.5.2.8 is transmitted on subframe 3, 4, 8 and 9 from TP2 for Test 1; TP2 is blanked for Test 2.

Note 6:
Reported wideband CQI and PMI are used and sub-band CQI is discarded.
Note 7:
If UE supports multiple CSI processes, CSI process 0 is configured as ‘RI-reference CSI process’ for CSI process 1. 



	
	
	
	

	
	
	
	
	
	

	
	
	
	

	
	
	
	
	
	

	
	

	
	
	

	
	

	
	
	

	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	

	
	
	
	
	

	

	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	

	
	
	
	
	

	

	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	

	
	

	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	









Table 9.5.5.2-2 Minimum requirement (TDD)

	
	Test 1
	Test 2

	1
	N/A
	[1.0]

	2
	[1.0]
	N/A

	UE Category
	2-8
	2-8


<< End of 3nd modification >>
<< Start of 4th modification >>
A.5.1
OCNG Patterns for FDD

The following OCNG patterns are used for modelling allocations to virtual UEs (which are not under test) and/or allocations used for MBSFN. The OCNG pattern for each sub frame specifies the allocations that shall be filled with OCNG, and furthermore, the relative power level of each such allocation.

In each test case the OCNG is expressed by parameters OCNG_RA and OCNG_RB which together with a relative power level (
[image: image42.wmf]g

) specifies the PDSCH EPRE-to-RS EPRE ratios in OFDM symbols with and without reference symbols, respectively. The relative power, which is used for modelling boosting per virtual UE allocation, is expressed by:
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where 
[image: image44.wmf]i
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 denotes the relative power level of the i:th virtual UE. The parameter settings of OCNG_RA, OCNG_RB, and the set of relative power levels 
[image: image45.wmf]g

are chosen such that when also taking allocations to the UE under test into account, as given by a PDSCH reference channel, a constant transmitted power spectral density that is constant on an OFDM symbol basis is targeted.

Moreover the OCNG pattern is accompanied by a PCFICH/PDCCH/PHICH reference channel which specifies the control region. For any aggregation and PHICH allocation, the PDCCH and any unused PHICH groups are padded with resource element groups with a power level given respectively by PDCCH_RA/RB and PHICH_RA/RB as specified in the test case such that a total power spectral density in the control region that is constant on an OFDM symbol basis is targeted.

For the performance requirements of UE with the CA capability, the OCNG patterns apply for each CC.
<< Unchanged sections omitted >>
A.5.1.8
OCNG FDD pattern 8: One sided dynamic OCNG FDD pattern for TM10 transmission
This OCNG Pattern fills with OCNG all empty PRB-s (PRB-s with no allocation of data or system information) of the DL sub-frames, when the unallocated area is continuous in frequency domain (one sided).

Table A.5.1.1-1: OP.8 FDD: One sided dynamic OCNG FDD Pattern

	Relative power level 
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 [dB]
	PDSCH Data

	Subframe
	

	0
	5
	1 – 4, 6 – 9
	

	Allocation
	

	First unallocated PRB
–
Last unallocated PRB
	First unallocated PRB
–
Last unallocated PRB
	First unallocated PRB
–
Last unallocated PRB
	

	0
	0
	0
	Note 1,2,3

	Note 1:
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is 16QAM modulated. The parameter
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g

is used to scale the power of PDSCH.

Note 2:
The OCNG shall be transmitted to the virtual users by all the transmit antennas according to transmission mode10. The the transmit power is equal between all the transmit antennas used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.
Note 3:     The detailed test set-up for TM10 transmission i.e PMI configuration is specified to each test case.


<< End of 4th modification >>
<< Start of 5th modification >>
A.5.2
OCNG Patterns for TDD

The following OCNG patterns are used for modelling allocations to virtual UEs (which are not under test). The OCNG pattern for each sub frame specifies the allocations that shall be filled with OCNG, and furthermore, the relative power level of each such allocation. 

In each test case the OCNG is expressed by parameters OCNG_RA and OCNG_RB which together with a relative power level (
[image: image48.wmf]g

) specifies the PDSCH EPRE-to-RS EPRE ratios in OFDM symbols with and without reference symbols, respectively. The relative power, which is used for modelling boosting per virtual UE allocation, is expressed by:
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where 
[image: image50.wmf]i
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 denotes the relative power level of the i:th virtual UE. The parameter settings of OCNG_RA, OCNG_RB, and the set of relative power levels 
[image: image51.wmf]g

are chosen such that when also taking allocations to the UE under test into account, as given by a PDSCH reference channel, a transmitted power spectral density that is constant on an OFDM symbol basis is targeted.

Moreover the OCNG pattern is accompanied by a PCFICH/PDCCH/PHICH reference channel which specifies the control region. For any aggregation and PHICH allocation, the PDCCH and any unused PHICH groups are padded with resource element groups with a power level given respectively by PDCCH_RA/RB and PHICH_RA/RB as specified in the test case such that a total power spectral density in the control region that is constant on an OFDM symbol basis is targeted.

<< Unchanged sections omitted >>
A.5.2.8
OCNG TDD pattern 8: One sided dynamic OCNG TDD pattern for TM10 transmission
This OCNG Pattern fills with OCNG all empty PRB-s (PRB-s with no allocation of data or system information) of the DL sub-frames, when the unallocated area is continuous in frequency domain (one sided).

Table A.5.1.1-1: OP.8 TDD: One sided dynamic OCNG TDD Pattern

	Relative power level 
[image: image52.wmf]PRB
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 [dB]
	PDSCH Data

	Subframe
	

	0
	5
	1 – 4, 6 – 9
	

	Allocation
	

	First unallocated PRB
–
Last unallocated PRB
	First unallocated PRB
–
Last unallocated PRB
	First unallocated PRB
–
Last unallocated PRB
	

	0
	0
	0
	Note 1,2,3

	Note 1:
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is 16QAM modulated. The parameter
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is used to scale the power of PDSCH.

Note 2:
The OCNG shall be transmitted to the virtual users by all the transmit antennas according to transmission mode10. The the transmit power is equal between all the transmit antennas used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.
Note 3:     The detailed test set-up for TM10 transmission i.e PMI configuration is specified to each test case.


<< End of 5th modification >>
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