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< start of changes >
9.5.3.2
TDD

The minimum performance requirement in Table 9.5.3.2-2 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  1

TBS selection is based on the UE wideband CQI feedback. The transport block size TBS for wideband is selected according to Table A.4.3-a.

For the parameters specified in Table 9.5.3.2-1, and using the downlink physical channels specified in Annex C, the minimum requirements are specified in Table 9.5.3.2-2.

Table 9.5.3.2-1 RI Test (TDD)
	Parameter
	Unit
	Cell 1
	Cell 2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	3
	Note 11

	Uplink downlink configuration
	
	1

	Special subframe configuration
	
	4

	Downlink power allocation
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	dB
	-3
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	dB
	-3

	Propagation condition and antenna configuration
	
	2 x 2 EPA5

	CodeBookSubsetRestriction bitmap
	
	01 for fixed RI = 1

10 for fixed RI = 2
11 for UE reported RI
	N/A

	Antenna correlation
	
	Low

	RI configuration
	
	Fixed RI=1 and follow RI
	N/A
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	dB
	TBD
	6
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	dB[mW/15kHz]
	[-102] (Note 4)
	N/A
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	[-98] (Note 5)
	N/A
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	[-94.8] (Note 6)
	N/A
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	dB[mW/15kHz]
	TBD
	TBD

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN

	Cell Id
	
	0
	1

	Time Offset between Cells
	[(s]
	2.5 (synchronous cells)

	ABS Pattern (Note 7)
	
	N/A
	[0000000001

0000000001]

	RLM/RRM Measurement Subframe Pattern (Note 8)
	
	[0000000001

0000000001]
	N/A

	CSI Subframe Sets

(Note 9)
	CCSI,0
	
	[0000000001

0000000001]
	N/A

	
	CCSI,1
	
	[1100111000

1100111000]
	

	Number of control OFDM Symbols
	
	3
	3

	Maximum number of HARQ transmissions
	
	TBD

	Reporting mode
	
	PUCCH 1-0

	Physical channel for CCSI,0 CQI and RI reporting
	
	 PUCCH Format 2

	PUCCH Report Type for CQI
	
	4

	Physical channel for CCSI,1 CQI and RI reporting
	
	PUSCH (Note 3)

	PUCCH Report Type for RI
	
	3

	Reporting periodicity 
	ms
	Npd= 10

	ACK/NACK feedback mode
	
	[Multiplexing]

	cqi-pmi-ConfigurationIndex
	
	8

	ri-ConfigurationInd
	
	5

	cqi-pmi-ConfigurationIndex2
	
	9

	ri-ConfigurationInd2
	
	0

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink subframe not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4).
Note 2:
Reference measurement channel in Cell 1 according to Table A.4-2 with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1.

Note 3:
To avoid collisions between RI/CQI reports and HARQ-ACK it is necessary to report them on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#4 and #9 to allow periodic RI/CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#8 and #3.

Note 4:
This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe overlapping with the aggressor ABS
Note 5:
This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping  with the aggressor ABS

Note 6:
This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS
Note 7:
ABS pattern as defined in [9]. 

Note 8:
Time-domain measurement resource restriction pattern for PCell measurements as defined in [7]

Note 9:
As configured according to the time-domain measurement resource restriction pattern for CSI measurements defined in [7]
Note 10:
Cell 1 is the serving cell. Cell 2 is the aggressor cell.
Note 11:
Downlink physical channel setup in Cell 2 in accordance with Annex C.3.3 applying OCNG pattern as defined in Annex A.5.2.5.


	Table 9.5.3.2-2 Minimum requirement (TDD)

	TBD 

	UE Category
	2-8


9.6

Additional requirements for carrier aggregation
This clause includes requirements for the reporting of channel state information (CSI) with the UE configured for carrier aggregation. The purpose is to verify that the channel state for each cell is correctly reported with multiple cells configured for periodic reporting.

9.6.1

Periodic reporting on multiple cells (Cell-Specific Reference Symbols)
9.6.1.1
FDD

The following requirements apply to UE Category 3-8. For the parameters specified in Table 9.6.1.1-1, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2 on each cell, the difference between the wideband CQI indices of Pcell and Scell reported according to Table A.4-3 shall be such that


wideband CQIPcell – wideband CQIScell ≥ 2
for more than 90% of the time. 

Table 9.6.1.1-1: PUCCH 1-0 static test on multiple cells (FDD)

	Parameter
	Unit
	Pcell
	Scell

	Bandwidth
	MHz
	[10 MHz for both cells]

	PDSCH transmission mode
	
	1

	Downlink power allocation
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	dB
	0

	Propagation condition and antenna configuration
	
	AWGN (1 x 2)

	SNR
	dB
	[10]
	[4]
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	dB[mW/15kHz] 
	[-88]
	[-94]
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	dB[mW/15kHz]
	-98
	-98

	Max number of HARQ transmissions
	
	1

	Physical channel for CQI reporting
	
	PUCCH

	PUCCH Report Type
	
	PUCCH Format 2

	Reporting periodicity 
	ms
	Npd = 10

	 cqi-pmi-ConfigurationIndex
	
	11
	16 [shift of 5 ms relative to Pcell]

	ACK/NACK feedback mode
	
	PUCCH 1b with channel selection

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


9.6.1.2
TDD

The following requirements apply to UE Category 3-8. For the parameters specified in Table 9.6.1.2-1, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2 on each cell, the difference between the wideband CQI indices of Pcell and Scell reported according to Table A.4-3 shall be such that


wideband CQIPcell – wideband CQIScell ≥ 2
for more than 90% of the time. 
Table 9.6.1.2-1: PUCCH 1-0 static test on multiple cells (TDD)

	Parameter
	Unit
	Pcell
	Scell

	Bandwidth
	MHz
	[20 MHz for both cells]

	PDSCH transmission mode
	
	1

	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	Downlink power allocation
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	0

	Propagation condition and antenna configuration
	
	AWGN (1 x 2)

	SNR
	dB
	[10]
	[4]
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	dB[mW/15kHz] 
	[-88]
	[-94]

	[image: image16.wmf])

(

j

oc

N


	dB[mW/15kHz]
	-98
	-98

	Max number of HARQ transmissions
	
	1

	Physical channel for CQI reporting
	
	PUSCH (Note 2)

	PUCCH Report Type
	
	4

	Reporting periodicity 
	ms
	Npd = 10

	 cqi-pmi-ConfigurationIndex
	
	8
	13 [shift of 5 ms relative to Pcell]

	ACK/NACK feedback mode
	
	PUCCH 1b with channel selection

	Note 1:
Reference measurement channel according to Table A.4-2 with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1.
Note 2:
To avoid collisions between CQI 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 to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#7 and #2.


<next change>

A.4
CSI reference measurement channels

This section defines the DL signal applicable to the reporting of channel quality information (Clause 9.2, 9.3 and 9.5).

In Table A.4-0 are listed the UL/DL reference measurement channels specified in annex A.4 of this release of TS 36.101. This table is informative and serves only to a better overview. The reference for the concrete reference measurement channels and corresponding implementation’s parameters as to be used for requirements are the other tables of this annex as appropriate.

Table A.4-0: Overview of CSI reference measurement channels

	Duplex
	Table
	Name
	BW
	Mod
	TCR
	RB
	RB
Offset
	UE Categ
	Notes

	CSI Performance, PDSCH, Full allocation

	FDD
	Table A.4-1
	
	10
	CQI
	CQI
	50
	
	
	

	TDD
	Table A.4-2
	
	10
	CQI
	CQI
	50
	
	
	

	CSI Performance for CA, PDSCH, Full allocation

	TDD
	Table A.4-2
	
	20
	CQI
	CQI
	100
	
	
	

	CSI Performance, PDSCH, Full allocation (CSI-RS): 2 CRS ports

	FDD
	Table A.4-1a
	
	10
	CQI
	CQI
	50
	
	
	

	TDD
	Table A.4-2a
	
	10
	CQI
	CQI
	50
	
	
	

	CSI Performance, PDSCH, Full allocation (CSI-RS): 1 CRS port

	FDD
	Table A.4-1b
	
	10
	CQI
	CQI
	50
	
	
	

	TDD
	Table A.4-2b
	
	10
	CQI
	CQI
	50
	
	
	

	CSI Performance, PDSCH, Partial allocation (6 RB-s)

	FDD
	Table A.4-4
	
	10
	CQI
	CQI
	6
	
	
	

	TDD
	Table A.4-5
	
	10
	CQI
	CQI
	6
	
	
	

	CSI Performance, PDSCH, Partial allocation (15 RB-s)

	FDD
	Table A.4-7
	
	10
	CQI
	CQI
	15
	
	
	

	TDD
	Table A.4-8
	
	10
	CQI
	CQI
	15
	
	
	

	CSI Performance, PDSCH, Partial allocation (3 RB-s)

	FDD
	Table A.4-10
	
	10
	CQI
	CQI
	3
	
	
	

	TDD
	Table A.4-11
	
	10
	CQI
	CQI
	3
	
	
	


<next change>

Table A.4-2: Reference channel for CQI requirements (TDD) full PRB allocation (CRS)

	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
	
	4
	4
	4
	4
	4
	4

	Modulation
	
	
	
	
	Table A.4-3
	Table A.4-3a
	
	Table A.4-3g

	Target coding rate
	
	
	
	
	Table A.4-3
	Table A.4-3a
	
	Table A.4-3g

	Number of HARQ Processes
	Processes
	10
	10
	10
	10
	10
	10

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Note 1:
3 symbols allocated to PDCCH 

Note 2:     UL-DL configuration 2 is used and only subframes 3, 4, 8, and 9 are allocated to avoid PBCH and synchronization signal overhead


<next change>

Table A.4-3f: Transport format corresponding to each CQI index for 50 PRB allocation (CSI-RS): 1 CRS port, 2 CSI-RS ports, CSI-RS Subframe
	CQI index
	Modulation
	Target code rate
	Imcs
	Information Bit Payload


	Binary Channel Bits Per Sub-Frame 

	0
	out of range
	out of range
	DTX
	-
	-

	1
	QPSK
	0.0762
	0
	1384
	11200

	2
	QPSK
	0.1172
	0
	1384
	11200

	3
	QPSK
	0.1885
	2
	2216
	11200

	4
	QPSK
	0.3008
	4
	3624
	11200

	5
	QPSK
	0.4385
	6
	5160
	11200

	6
	QPSK
	0.5879
	7
	6200
	11200

	7
	16QAM
	0.3691
	10
	7992
	22400

	8
	16QAM
	0.4785
	12
	9912
	22400

	9
	16QAM
	0.6016
	14
	12960
	22400

	10
	64QAM
	0.4551
	17
	15264
	33600

	11
	64QAM
	0.5537
	19
	18336
	33600

	12
	64QAM
	0.6504
	21
	21384
	33600

	13
	64QAM
	0.7539
	23
	25456
	33600

	14
	64QAM
	0.8525
	25
	28336
	33600

	15
	64QAM
	0.9258
	26
	30576
	33600

	Note1:
Sub-frame#0 and #5 are not used for the corresponding requirement. The next subframe (i.e. sub-frame#1 or #6) shall be used for the retransmission.


Table A.4-3g: Transport format corresponding to each CQI index for 100 PRB allocation single antenna transmission (CRS)

	CQI index
	Modulation
	Target code rate 
	Imcs
	Information Bit Payload
	Binary Channel Bits Per Sub-Frame

	0
	out of range
	out of range
	DTX
	-
	-

	1
	QPSK
	0.0762
	0
	2792
	25200

	2
	QPSK
	0.1172
	0
	2792
	25200

	3
	QPSK
	0.1885
	2
	4584
	25200

	4
	QPSK
	0.3008
	4
	7224
	25200

	5
	QPSK
	0.4385
	6
	10296
	25200

	6
	QPSK
	0.5879
	8
	14112
	25200

	7
	16QAM
	0.3691
	11
	17568
	50400

	8
	16QAM
	0.4785
	13
	22920
	50400

	9
	16QAM
	0.6016
	16
	30576
	50400

	10
	64QAM
	0.4551
	18
	32856
	75600

	11
	64QAM
	0.5537
	21
	43816
	75600

	12
	64QAM
	0.6504
	23
	51024
	75600

	13
	64QAM
	0.7539
	25
	57336
	75600

	14
	64QAM
	0.8525
	27
	63776
	75600

	15
	64QAM
	0.9258
	27
	63776
	75600

	Note1: Sub-frame#0 and #5 are not used for the corresponding requirement.
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