Page 1



3GPP TSG-RAN4 Meeting #52 
(
 R4-093471
Shenzhen, China,  24-28 August 2009

	CR-Form-v9.6

	CHANGE REQUEST

	

	(

	36.101
	CR
	240
	(

rev
	1
	(

Current version:
	8.6.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	
	Radio Access Network
	x
	Core Network
	


	

	Title:
(

	UE categories for performance tests and correction to RMC references

	
	

	Source to WG:
(

	Rohde & Schwarz

	Source to TSG:
(

	RAN4

	
	

	Work item code:
(

	LTE-RF
	
	Date: (

	14/08/2009

	
	
	
	
	

	Category:
(

	F
	
	Release: (

	Rel-8

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)

	
	

	Reason for change:
(

	· The columns for UE Categories in performance tests tables are empty
· In 8.2.1.1 and 8.2.2.1 references to the used RMC-s are incorrect

	
	

	Summary of change:
(

	· For each performance test add the appropriate UE categories, identical to the UE categories which are supported by the RMC-s used in test
· In 8.2.1.1 and 8.2.2.1 change references to RMC-s from “A.2.2” to “A.2.3”

	
	

	Consequences if 
(

not approved:
	· Incomplete test parameters

· Incorrect references to RMC-s

	
	

	Clauses affected:
(

	8.2.1.1-4, 8.2.2.1-4, 8.3.2, 

	
	

	
	Y
	N
	
	

	Other specs
(

	
	x
	 Other core specifications
(

	

	affected:
	x
	
	 Test specifications
	36.521-1

	
	
	x
	 O&M Specifications
	

	
	

	Other comments:
(

	


< Unchanged sections omitted >

8
Performance requirement

This clause contains performance requirements for the physical channels specified in [TS 36.211]. The performance requirements for the UE in this clause are specified for the measurement channels specified in Annex A.3, the propagation conditions in Annex B and the downlink channels in Annex C.3.2. 
8.1
General

8.1.1
Dual-antenna receiver capability
The performance requirements are based on UE(s) that utilize a dual-antenna receiver. 
8.1.1.1
Simultaneous unicast and MBMS operations
8.1.1.2
Dual-antenna receiver capability in idle mode
8.2
Demodulation of PDSCH (Cell-Specific Reference Symbols)

8.2.1
FDD (Fixed Reference Channel)

The parameters specified in Table 8.2.1-1 are valid for all FDD tests unless otherwise stated.

Table 8.2.1-1: Common Test Parameters (FDD)

	Parameter
	Unit
	Value 

	Inter-TTI Distance
	
	1

	Number of HARQ processes
	Processes
	8

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3} for QPSK and 16QAM

{0,0,1,2} for 64QAM

	Number of OFDM symbols for PDCCH
	OFDM symbols
	4 for 1.4 MHz bandwidth, 3 for 3 MHz and 5 MHz bandwidths, 

2 for 10 MHz, 15 MHz and 20 MHz bandwidths

	Cyclic Prefix
	
	Normal

	
	
	

	Note:



For all test cases, the SNR is defined as
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where the superscript indicates the receiver antenna connector. The SNR requirement applies for the UE categories given for each test. 
8.2.1.1
Single-antenna port performance

The single-antenna performance in a given multi-path fading environments is determined by the SNR for which a certain relative information bit throughput of the reference measurement channels in Annex A.3.3 is achieved. The purpose of these tests is to verify the single-antenna performance with different channel models and MCS. The QPSK and 64QAM cases are also used to verify the performance for all bandwidths specified in Table 5.6.1-1.  
8.2.1.1.1
Minimum Requirement QPSK

The requirements are specified in Table 8.2.1.1.1-2, with the addition of the parameters in Table 8.2.1.1.1-1 and the downlink physical channel setup according to table [in Annex C.3.2]. 
Table 8.2.1.1.1-1: Test Parameters for Testing QPSK

	Parameter
	Unit
	Test [1.1-1.4,2.1] 

	Downlink power allocation
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	dB
	0 (Note 1)
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Table 8.2.1.1.1-2: Minimum performance QPSK (FRC)
	Test number
	Bandwidth 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[1.1]
	10 MHz
	[R.2 FDD]
	EVA5
	1x2 Low
	70
	-1.0
	1-5

	[1.2]
	10 MHz
	[R.2 FDD]
	ETU70
	1x2 Low
	70
	-0.4
	1-5

	[1.3]
	10 MHz
	[R.2 FDD]
	ETU300
	1x2 Low
	70
	0.0
	1-5

	[1.4]
	10 MHz
	[R.2 FDD]
	HST
	1x2 Low
	70
	-2.4
	1-5

	[2.1]
	1.4 MHz
	[R.4 FDD]
	EVA5
	1x2 Low
	70
	-0.5
	1-5


8.2.1.1.2
Minimum Requirement 16QAM

The requirements are specified in Table 8.2.1.1.2-1, with the addition of the parameters in Table 8.2.1.1.2-2 and the downlink physical channel setup according to table [in Annex C.3.2]. 

Table 8.2.1.1.2-1: Test Parameters for Testing 16QAM

	Parameter
	Unit
	Test [1.5-1.7] 

	Downlink power allocation
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	dB
	0 (Note 1)
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Table 8.2.1.1.2-2: Minimum performance 16QAM (FRC)

	Test number
	Bandwidth 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[1.5]
	10 MHz
	[R.3 FDD]
	EVA5
	1x2 Low
	70
	6.7
	2-5

	[1.6]
	10 MHz
	[R.3 FDD]
	ETU70
	1x2 Low
	30
	1.4
	2-5

	[1.7]
	10 MHz
	[R.3 FDD]
	ETU300
	1x2 High
	70
	9.4
	2-5


8.2.1.1.3
Minimum Requirement 64QAM
The requirements are specified in Table 8.2.1.1.3-2, with the addition of the parameters in Table 8.2.1.1.3-1 and the downlink physical channel setup according to table [in Annex C.3.2]. 

Table 8.2.1.1.3-1: Test Parameters for Testing 64QAM

	Parameter
	Unit
	Test [1.8-1.10,2.2-2.5] 

	Downlink power allocation
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Table 8.2.1.1.3-2: Minimum performance 64QAM (FRC)
	Test number
	Bandwidth 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[2.2]
	3 MHz
	[R.5 FDD]
	EVA5
	1x2 Low
	70
	17.6
	1-5

	[2.3]
	5 MHz
	[R.6 FDD]
	EVA5
	1x2 Low
	70
	17.4
	2-5

	[1.8]
	10 MHz
	[R.7 FDD]
	EVA5
	1x2 Low
	70
	17.7
	2-5

	[1.9]
	10 MHz
	[R.7 FDD]
	ETU70
	1x2 Low
	70
	19.0
	2-5

	[1.10]
	10 MHz
	[R.7 FDD]
	EVA5
	1x2 High
	70
	19.1
	2-5

	[2.4]
	15 MHz
	[R.8 FDD]
	EVA5
	1x2 Low
	70
	17.7
	2-5

	[2.5]
	20 MHz
	[R.9 FDD]
	EVA5
	1x2 Low
	70
	17.6
	3-5


8.2.1.1.4
Minimum Requirement 1 PRB allocation

The requirements are specified in Table 8.2.1.1.4-2, with the addition of the parameters in Table 8.2.1.1.4-1 and the downlink physical channel setup according to table [in Annex C.3.2]. The purpose of these tests is to verify the single-antenna performance with a single PRB allocated at the lower band edge.
Table 8.2.1.1.4-1: Test Parameters for Testing 1 PRB allocation

	Parameter
	Unit
	Test [3.1-3.3] 
	Test [3.4]

	Downlink power allocation
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	0 (Note 1)
	0 (Note 1)
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	Cell ID
	
	0
	0

	Symbols for unused PRBs
	
	OCNG (Note 2)
	-

	Symbols for MBSFN portion of MBSFN subframes (Note 3)
	
	-
	OCNG (Note 4)

	Note 1:
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Note 2:      Each unused physical resource block (PRB) is assigned to an individual virtual UE. The data for each virtual UE shall be uncorrelated with data from other virtual UEs over the period of any measurement. The data shall be QPSK modulated. 
Note 3:
The MBSFN portion of an MBSFN subframe comprises the whole MBSFN subframe except the first two symbols in the first slot.  

Note 4:
The MBSFN portion of the MBSFN subframes shall contain QPSK modulated data.  Cell-specific reference signals are not inserted in the MBSFN portion of the MBSFN subframes, QPSK modulated MBSFN data is used instead. 


Table 8.2.1.1.4-2: Minimum performance 1PRB (FRC)
	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	3.1
	3 MHz

16QAM 1/2
	R.0 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	30
	1.9
	1-5

	3.2
	10 MHz

16QAM 1/2
	R.1 FDD
	OP.2 FDD
	ETU70
	1x2 Low
	30
	1.9
	1-5

	3.3
	20 MHz

16QAM 1/2
	R.1 FDD
	OP.3 FDD
	ETU70
	1x2 Low
	30
	1.9
	1-5

	3.4
	10 MHz

16QAM 1/2
	R.29 FDD
	OP.4 FDD
	ETU70
	1x2 Low
	30
	2.0
	1-5


8.2.1.2
Transmit diversity performance

The requirements are specified in Table 8.2.1.2-2, with the addition of the parameters in Table 8.2.1.2-1 and the downlink physical channel setup according to table [in Annex C.3.2]. The purpose is to verify the performance of transmit diversity (SFBC) with 2 and 4 transmitter antennas.
Table 8.2.1.2-1: Test Parameters for Transmit diversity Performance (FRC)

	Parameter
	Unit
	Test [7.1-7-3] 

	Downlink power allocation
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	-3 (Note 1)
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Table 8.2.1.2-2: Minimum performance Transmit Diversity (FRC)

	Test number
	Bandwidth and MCS 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[7.1]
	10 MHz

16QAM 1/2
	[R.11 FDD]
	EVA5
	2x2 Medium
	70
	6.8
	2-5

	[7.2]
	10 MHz

QPSK 1/3
	[R.10 FDD]
	HST
	2x2 Low
	70
	-2.3
	1-5

	[7.3]
	1.4 MHz QPSK 1/3
	[R.12 FDD]
	EPA5
	4x2 Medium
	70
	0.2
	1-5


8.2.1.3
Open-loop spatial multiplexing performance

The requirements are specified in Table 8.2.1.3-2, with the addition of the parameters in Table 8.2.1.3-1 and the downlink physical channel setup according to table [in Annex C.3.2]. The purpose is to verify the performance of large delay CDD with 2 and 4 transmitter antennas.
Table 8.2.1.3-1: Test Parameters for Large Delay CDD (FRC)

	Parameter
	Unit
	Test [6.1]
	Test [6.2]
	

	Downlink power allocation
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	-6 (Note 1)
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Table 8.2.1.3-2: Minimum performance Large Delay CDD (FRC)

	Test number
	Bandwidth and MCS 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[6.1]
	10 MHz

16QAM 1/2
	[R.11 FDD]
	EVA70
	2x2 Low
	70
	13.0
	2-5

	[6.2]
	10 MHz

16QAM 1/2
	[R.14 FDD]
	EVA70
	4x2 Low
	70
	14.3
	2-5


8.2.1.4
Closed-loop spatial multiplexing performance

8.2.1.4.1
Minimum Requirement Single-Layer Spatial Multiplexing

The requirements are specified in Table 8.2.1.4.1-2, with the addition of the parameters in Table 8.2.1.4.1-1 and the downlink physical channel setup according to table [in Annex C.3.2]. The purpose of these tests is to verify the closed loop rank-one performance with wideband and frequency selective precoding.
Table 8.2.1.4.1-1: Test Parameters for Single-Layer Spatial Multiplexing (FRC)
	Parameter
	Unit
	Test [4.1]
	Test [4.2]
	Test [4.3]

	Downlink power allocation
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	-3 (Note 1)
	-3 (Note 1)
	-6 (Note 1)
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	Precoding granularity
	PRB
	6
	50
	6

	PMI delay (Note 2)
	ms
	8
	8
	8

	Reporting interval
	ms
	TBD
	TBD
	TBD

	Reporting mode
	
	PUSCH 1-2
	PUSCH 3-1
	PUSCH 1-2

	Note 1:
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Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4)



Table 8.2.1.4.1-2: Minimum performance Single-Layer Spatial Multiplexing (FRC)

	Test number
	Bandwidth and MCS 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[4.1]
	10 MHz

QPSK 1/3
	[R.10 FDD]
	EVA5
	2x2 Low
	70
	-2.5
	1-5

	[4.2]
	10 MHz

QPSK 1/3
	[R.10 FDD]
	EPA5
	2x2 High
	70
	-2.8
	1-5

	[4.3]
	10 MHz QPSK 1/3
	[R.13 FDD]
	EVA5
	4x2 Low
	70
	-3.4
	1-5


8.2.1.4.2
Minimum Requirement Multi-Layer Spatial Multiplexing

The requirements are specified in Table 8.2.1.4.2-2, with the addition of the parameters in Table 8.2.1.4.2-1 and the downlink physical channel setup according to table [in Annex C.3.2]. The purpose of these tests is to verify the closed loop rank-two performance with wideband and frequency selective precoding.
Table 8.2.1.4.2-1: Test Parameters for Multi-Layer Spatial Multiplexing (FRC)
	Parameter
	Unit
	Test [5.1]
	Test [5.2]
	Test [5.3]

	Downlink power allocation
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	-3 (Note 1)
	-3 (Note 1)
	-6 (Note 1)

	
[image: image32.wmf]oc

N

at antenna port
	dBm/15kHz
	-98
	-98
	-98

	Precoding granularity
	PRB
	50
	50
	6

	PMI delay (Note 2)
	ms
	8
	8
	8

	Reporting interval
	ms
	TBD
	TBD
	TBD

	Reporting mode
	
	PUSCH 1-2
	PUSCH 3-1
	PUSCH 1-2

	Note 1:
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Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4)


Table 8.2.1.4.2-2: Minimum performance Multi-Layer Spatial Multiplexing (FRC)

	Test number
	Bandwidth and MCS 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[5.1]
	10 MHz

16QAM 1/2
	[R.11 FDD]
	EVA5
	2x2 Low
	70
	12.9
	2-5

	[5.2]
	10 MHz

16QAM 1/2
	[R.11 FDD]
	ETU70
	2x2 Low
	70
	14.3
	2-5

	[5.3]
	10 MHz 16QAM 1/2
	[R.14 FDD]
	EVA5
	4x2 Low
	70
	10.5
	2-5


8.2.1.5
MU-MIMO

8.2.1.6
[Control channel performance: D-BCH and PCH]
8.2.2
TDD (Fixed Reference Channel)

The parameters specified in Table 8.2.2-1 are valid for all TDD tests unless otherwise stated.

Table 8.2.2-1: Common Test Parameters (TDD)

	Parameter
	
	Value 

	Uplink downlink configuration (Note 1)
	
	1

	Special subframe configuration (Note 2)
	
	4

	Cyclic prefix
	
	Normal

	Inter-TTI Distance
	
	1

	Number of HARQ processes
	Processes
	7

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3} for QPSK and 16QAM

{0,0,1,2} for 64QAM

	Number of OFDM symbols for PDCCH
	OFDM symbols
	4 for 1.4 MHz bandwidth, 3 for 3 MHz and 5 MHz bandwidths, 

2 for 10 MHz, 15 MHz and 20 MHz bandwidths

	Cyclic Prefix
	
	Normal

	Note 1:
as specified in Table 4.2-2 in [TS 36.211]

Note 2:
as specified in Table 4.2-1 in [TS 36.211]




8.2.2.1
Single-antenna port performance

The single-antenna performance in a given multi-path fading environments is determined by the SNR for which a certain relative information bit throughput of the reference measurement channels in Annex A.3.3 is achieved. The purpose of these tests is to verify the single-antenna performance with different channel models and MCS. The QPSK and 64QAM cases are also used to verify the performance for all bandwidths specified in Table 5.6.1-1.  

8.2.2.1.1
Minimum Requirement QPSK

The requirements are specified in Table 8.2.2.1.1-2, with the addition of the parameters in Table 8.2.2.1.1-1 and the downlink physical channel setup according to table [in Annex C.3.2]. 
Table 8.2.2.1.1-1: Test Parameters for Testing QPSK

	Parameter
	Unit
	Test [1.1-1.4,2.1] 

	Downlink power allocation
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Table 8.2.2.1.1-2: Minimum performance QPSK (FRC)

	Test number
	Bandwidth 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[1.1]
	10 MHz
	[R.2 TDD]
	EVA5
	1x2 Low
	70
	-1.2
	1-5

	[1.2]
	10 MHz
	[R.2 TDD]
	ETU70
	1x2 Low
	70
	-0.6
	1-5

	[1.3]
	10 MHz
	[R.2 TDD]
	ETU300
	1x2 Low
	70
	-0.2
	1-5

	[1.4]
	10 MHz
	[R.2 TDD]
	HST
	1x2 Low
	70
	-2.6
	1-5

	[2.1]
	1.4 MHz
	[R.4 TDD]
	EVA5
	1x2 Low
	70
	-0.5
	1-5


8.2.2.1.2
Minimum Requirement 16QAM

The requirements are specified in Table 8.2.2.1.2-1, with the addition of the parameters in Table 8.2.2.1.2-2 and the downlink physical channel setup according to table [in Annex C.3.2]. 

Table 8.2.2.1.2-1: Test Parameters for Testing 16QAM

	Parameter
	Unit
	Test [1.5-1.7] 

	Downlink power allocation
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Table 8.2.2.1.2-2: Minimum performance 16QAM (FRC)

	Test number
	Bandwidth 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[1.5]
	10 MHz
	[R.3 TDD]
	EVA5
	1x2 Low
	70
	6.7
	2-5

	[1.6]
	10 MHz
	[R.3 TDD]
	ETU70
	1x2 Low
	30
	1.4
	2-5

	[1.7]
	10 MHz
	[R.3 TDD]
	ETU300
	1x2 High
	70
	9.3
	2-5

	
	
	
	
	
	
	
	


8.2.2.1.3
Minimum Requirement 64QAM
The requirements are specified in Table 8.2.2.1.3-2, with the addition of the parameters in Table 8.2.2.1.3-1 and the downlink physical channel setup according to table [in Annex C.3.2]. 

Table 8.2.2.1.3-1: Test Parameters for Testing 64QAM

	Parameter
	Unit
	Test [1.8-1.10,2.2-2.5] 

	Downlink power allocation
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Table 8.2.2.1.3-2: Minimum performance 64QAM (FRC)

	Test number
	Bandwidth 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[2.2]
	3 MHz
	[R.5 TDD]
	EVA5
	1x2 Low
	70
	17.6
	1-5

	[2.3]
	5 MHz
	[R.6 TDD]
	EVA5
	1x2 Low
	70
	17.6
	2-5

	[1.8]
	10 MHz
	[R.7 TDD]
	EVA5
	1x2 Low
	70
	17.6
	2-5

	[1.9]
	10 MHz
	[R.7 TDD]
	ETU70
	1x2 Low
	70
	19.1
	2-5

	[1.10]
	10 MHz
	[R.7 TDD]
	EVA5
	1x2 High
	70
	19.1
	2-5

	[2.4]
	15 MHz
	[R.8 TDD]
	EVA5
	1x2 Low
	70
	17.8
	2-5

	[2.5]
	20 MHz
	[R.9 TDD]
	EVA5
	1x2 Low
	70
	17.7
	3-5


8.2.2.1.4
Minimum Requirement 1 PRB allocation

The requirements are specified in Table 8.2.2.1.4-2, with the addition of the parameters in Table 8.2.2.1.1.4-1 and the downlink physical channel setup according to table [in Annex C.3.2]. The purpose of these tests is to verify the single-antenna performance with a single PRB allocated at the lower band edge.
Table 8.2.2.1.4-1: Test Parameters for Testing 1 PRB allocation

	Parameter
	Unit
	Test [3.1-3.3] 
	Test [3.4] 

	Downlink power allocation
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	dB
	0
	0
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	dB
	0 (Note 1)
	0 (Note 1)
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at antenna port
	dBm/15kHz
	98
	98

	Cell ID
	
	0
	0

	Symbols for unused PRBs
	
	OCNG (Note 2)
	OCNG (Note 2)

	Symbols for MBSFN portion of MBSFN subframes (Note 3)
	
	-
	OCNG (Note 4)

	Note 1:
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Note 2:      Each unused physical resource block (PRB) is assigned to an individual virtual UE. The data for each virtual UE shall be uncorrelated with data from other virtual UEs over the period of any measurement. The data shall be QPSK modulated. 
Note 3:
The MBSFN portion of an MBSFN subframe comprises the whole MBSFN subframe except the first two symbols in the first slot.  

Note 4:
The MBSFN portion of the MBSFN subframes shall contain QPSK modulated data.  Cell-specific reference signals are not inserted in the MBSFN portion of the MBSFN subframes, QPSK modulated MBSFN data is used instead.


Table 8.2.2.1.4-2: Minimum performance 1PRB (FRC)
	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[3.1]
	3 MHz

16QAM 1/2
	[R.0 TDD]
	OP.1 TDD
	ETU70
	1x2 Low
	30
	2.1
	1-5

	[3.2]
	10 MHz

16QAM 1/2
	[R.1 TDD]
	OP.2 TDD
	ETU70
	1x2 Low
	30
	2.0
	1-5

	[3.3]
	20 MHz

16QAM 1/2
	[R.1 TDD]
	OP.3 TDD
	ETU70
	1x2 Low
	30
	2.1
	1-5

	[3.4]
	10 MHz

16QAM 1/2
	[R.29 TDD]
	OP.4 TDD
	ETU70
	1x2 Low
	30
	2.0
	1-5


8.2.2.2
Transmit diversity performance

The requirements are specified in Table 8.2.2.2-2, with the addition of the parameters in Table 8.2.2.2-1 and the downlink physical channel setup according to table [in Annex C.3.2]. The purpose is to verify the performance of transmit diversity (SFBC) with 2 and 4 transmitter antennas.
Table 8.2.2.2-1: Test Parameters for Transmit diversity Performance (FRC)

	Parameter
	Unit
	Test [7.1-7-3] 

	Downlink power allocation
	
[image: image50.wmf]A

r


	dB
	-3
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	dB
	-3 (Note 1)
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	-98

	Note 1:
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Table 8.2.2.2-2: Minimum performance Transmit Diversity (FRC)

	Test number
	Bandwidth and MCS 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[7.1]
	10 MHz

16QAM 1/2
	[R.11 TDD]
	EVA5
	2x2 Medium
	70
	6.8
	2-5

	[7.2]
	10 MHz

QPSK 1/3
	[R.10 TDD]
	HST
	2x2 Low
	70
	-2.3
	1-5

	[7.3]
	1.4 MHz QPSK 1/3
	[R.12 TDD]
	EPA5
	4x2 Medium
	70
	-0.2
	1-5


8.2.2.3
Open-loop spatial multiplexing performance

The requirements are specified in Table 8.2.2.3-2, with the addition of the parameters in Table 8.2.2.3-1 and the downlink physical channel setup according to table [in Annex C.3.2]. The purpose is to verify the performance of large delay CDD with 2 and 4 transmitter antennas.
Table 8.2.2.3-1: Test Parameters for Large Delay CDD (FRC)

	Parameter
	Unit
	Test [6.1]
	Test [6.2]
	

	Downlink power allocation
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	dB
	-3
	-6
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	dB
	-3 (Note 1)
	-6 (Note 1)
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	-98
	-98
	

	Note 1:
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Table 8.2.2.3-2: Minimum performance Large Delay CDD (FRC)

	Test number
	Bandwidth and MCS 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[6.1]
	10 MHz

16QAM 1/2
	[R.11 TDD]
	EVA70
	2x2 Low
	70
	13.1
	2-5

	[6.2]
	10 MHz

16QAM 1/2
	[R.14 TDD]
	EVA70
	4x2 Low
	70
	14.2 
	2-5


8.2.2.4


Closed-loop spatial multiplexing performance

8.2.2.4.1
Minimum Requirement Single-Layer Spatial Multiplexing

The requirements are specified in Table 8.2.2.4.1-2, with the addition of the parameters in Table 8.2.2.4.1-1 and the downlink physical channel setup according to table [in Annex C.3.2]. The purpose of these tests is to verify the closed loop rank-one performance with wideband and frequency selective precoding.
Table 8.2.2.4.1-1: Test Parameters for Single-Layer Spatial Multiplexing (FRC)
	Parameter
	Unit
	Test [4.1]
	Test [4.2]
	Test [4.3]

	Downlink power allocation
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	dB
	-3
	-3
	-6
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	dB
	-3 (Note 1)
	-3 (Note 1)
	-6 (Note 1)
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at antenna port
	dBm/15kHz
	-98
	-98
	-98

	Precoding granularity
	PRB
	6
	50
	6

	Minimum PMI delay (Note 2)
	ms
	8
	8
	8

	Reporting interval
	ms
	TBD
	TBD
	TBD

	Reporting mode
	
	PUSCH 1-2
	PUSCH 3-1
	PUSCH 1-2

	Note 1:
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Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4)



Table 8.2.2.4.1-2: Minimum performance Single-Layer Spatial Multiplexing (FRC)

	Test number
	Bandwidth and MCS 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[4.1]
	10 MHz

QPSK 1/3
	[R.10 TDD]
	EVA5
	2x2 Low
	70
	-3.1
	1-5

	[4.2]
	10 MHz

QPSK 1/3
	[R.10 TDD]
	EPA5
	2x2 High
	70
	-3.3
	1-5

	[4.3]
	10 MHz QPSK 1/3
	[R.13 TDD]
	EVA5
	4x2 Low
	70
	-3.7
	1-5


8.2.2.4.2
Minimum Requirement Multi-Layer Spatial Multiplexing

The requirements are specified in Table 8.2.2.4.2-2, with the addition of the parameters in Table 8.2.2.4.2-1 and the downlink physical channel setup according to table [in Annex C.3.2]. The purpose of these tests is to verify the closed loop rank-two performance with wideband and frequency selective precoding.
Table 8.2.2.4.2-1: Test Parameters for Multi-Layer Spatial Multiplexing (FRC)
	Parameter
	Unit
	Test [5.1]
	Test [5.2]
	Test [5.3]

	Downlink power allocation
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	dB
	-3
	-3
	-6
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	dB
	-3 (Note 1)
	-3 (Note 1)
	-6 (Note 1)
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	Precoding granularity
	PRB
	50
	50
	6

	PMI delay (Note 2)
	ms
	8
	8
	8

	Reporting interval
	ms
	TBD
	TBD
	TBD

	Reporting mode
	
	PUSCH 1-2
	PUSCH 3-1
	PUSCH 1-2

	Note 1:
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Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4)


Table 8.2.2.4.2-2: Minimum performance Multi-Layer Spatial Multiplexing (FRC)

	Test number
	Bandwidth and MCS 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[5.1]
	10 MHz

16QAM 1/2
	[R.11 TDD]
	EVA5
	2x2 Low
	70
	12.8
	2-5

	[5.2]
	10 MHz

16QAM 1/2
	[R.11 TDD]
	ETU70
	2x2 Low
	70
	13.9
	2-5

	[5.3]
	10 MHz 16QAM 1/2
	[R.14 TDD]
	EVA5
	4x2 Low
	70
	10.7
	2-5


8.2.2.5
MU-MIMO

8.2.2.6
[Control channel performance: D-BCH and PCH]
8.3
Demodulation of PDSCH (User-Specific Reference Symbols)

8.3.1
FDD
[TBD]
8.3.2
TDD
The parameters specified in Table 8.3.2-1 are valid for TDD unless otherwise stated. 
Table 8.3.2-1: Common Test Parameters for DRS
	Parameter
	Unit
	Value 

	Uplink downlink configuration (Note 1)
	
	1

	Special subframe configuration (Note 2)
	
	4

	Cyclic prefix
	
	Normal

	Inter-TTI Distance
	
	1

	Number of HARQ processes
	Processes
	7

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3} for QPSK and 16QAM

{0,0,1,2} for 64QAM

	Number of OFDM symbols for PDCCH
	OFDM symbols
	2

	Precoder update granularity
	
	Frequency domain: 1 PRB
Time domain: 1 ms

	Propagation conditions
	
	As specified in section B.2.X.X

	Note 1:
as specified in Table 4.2-2 in [TS 36.211]

Note 2:
as specified in Table 4.2-1 in [TS 36.211]




The requirements are specified in Table 8.3.2-3, with the addition of the parameters in Table 8.3.2-2 and the downlink physical channel setup according to table [in Annex C.3.2]. The purpose is to verify the demodulation performance using user-specific reference signals with full RB or single RB allocation.
Table 8.3.2-2: Test Parameters for Testing DRS

	parameter
	Unit
	Test [11.1]
	Test [11.2]
	Test [11.3]
	Test [11.4]

	Downlink power allocation
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	dB
	0
	0
	0
	0
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	dB
	0 (Note 1)
	0 (Note 1)
	0 (Note 1)
	0 (Note 1)
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at antenna port
	dBm/15kHz
	TBD
	TBD
	TBD
	TBD

	Number of allocated resource blocks
	PRB
	50
	50
	50
	1 (Note 2)

	Note 1:

[image: image69.wmf]0

=

B

P

 
Note 2:      Zeros shall be inserted for unused PRBs


Table 8.3.2-3: Minimum performance DRS (FRC)

	Test number
	Bandwidth and MCS 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[11.1]
	10 MHz
QPSK 1/3
	[R.25 TDD]
	EPA5
	1x2 Low
	70
	-0.8
	1-5

	[11.2]
	10 MHz
16QAM 1/2
	[R.26 TDD]
	EPA5
	1x2 Low
	70
	7.0
	2-5

	[11.3]
	10 MHz
64QAM 3/4
	[R.27 TDD]
	EPA5
	1x2 Low
	70
	17.0
	2-5

	[11.4]
	10 MHz

16QAM 1/2
	[R.28 TDD]
	EPA5
	1x2 Low
	30
	1.7
	1-5


< End of change >
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