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1. Introduction
The Core part of the NAICS Work Item is now completed and the Performance part is due for completion by RAN Plenary in June this year. This leaves two meeting cycles including this meeting to conclude NAICS.

In the previous meeting it was agreed to define a set of test cases and then down select these tests in this current meeting. These down selected test cases will then form the test cases for the demodulation performance tests to be included in TS36.101. The definition for these test cases is presented in reference [1].
This document proposes six test cases to be included in TS36.101. This is a revision of R15-2008 based on agreements made in RAN4 
2. Summary of Updates to TS36.101

The proposed set of test cases are summarised in the table below:
Table 1: Test Case Summary
	Test Case #
	TM
	Spec Ref
	MCS
	Cell IDs
	Antenna Config
	INR

	1
	TM2/2/2
	FDD: 8.2.1.2.5

TDD: 8.2.2.2.5
	[8,9]/rand/rand
	Colliding
	2x2
	High

	2
	TM2/9/9
	FDD: 8.2.1.2.6

TDD: 8.2.2.2.6
	[5,8]/rand/rand
	Non-colliding
	2x2
	Low

	3
	TM4/4/4
	FDD: 8.2.1.4.1D

TDD: 8.2.2.4.1D
	[8,9]/rand/rand
	Colliding
	2x2
	High

	4
	TM4/4/4
	FDD: 8.2.1.4.1E

TDD: 8.2.2.4.1E
	[5,8]/rand/rand
	Non-colliding
	2x2
	Low

	5
	TM9/9/9
	FDD: 8.3.1.1C
TDD: 8.3.2.1C
	[8,9]/rand/rand
	Non-colliding
	4x2
	High

	6
	TM9/OFF/OFF
	FDD: 8.3.1.1.D

TDD: 8.3.2.1.D
	14/OFF/OFF
	Non-colliding
	2x2
	High


The test cases above represent NAICS performance for both gain and robustness for CRS and DMRS transmission modes. There is a mix of similar and mixed transmission mode test cases. Transmit diversity is important to include since it is a fallback transmission scheme for all the other transmission modes. 
3. Conclusions
This document presents the text into TS36.101 for the definition of demodulation performance test cases.
4. References

[1] R4-151989 “ NAICS Test Case Definitions”, Mediatek, Huawei


Annex A - Text proposal for TS36.101
< start of changes >
3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply in the case of a single component carrier. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Aggregated Channel Bandwidth: The RF bandwidth in which a UE transmits and receives multiple contiguously aggregated carriers.

Aggregated Transmission Bandwidth Configuration: The number of resource block allocated within the aggregated channel bandwidth.
Carrier aggregation: Aggregation of two or more component carriers in order to support wider transmission bandwidths. 

Carrier aggregation band: A set of one or more operating bands across which multiple carriers are aggregated with a specific set of technical requirements.

Carrier aggregation bandwidth class: A class defined by the aggregated transmission bandwidth configuration and maximum number of component carriers supported by a UE.

Carrier aggregation configuration: A combination of CA operating band(s) and CA bandwidth class(es) supported by a UE.
Channel edge: The lowest and highest frequency of the carrier, separated by the channel bandwidth.

Channel bandwidth: The RF bandwidth supporting a single E-UTRA RF carrier with the transmission bandwidth configured in the uplink or downlink of a cell. The channel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF requirements.

Composite spectrum emission mask: Emission mask requirement for intraband non-contiguous carrier aggregation which is a combination of individual sub-block spectrum emissions masks.

Composite spurious emission requirement: Spurious emission requirement for intraband non-contiguous carrier aggregation which is a combination of individual sub-block spurious emission requirements.

Contiguous carriers: A set of two or more carriers configured in a spectrum block where there are no RF requirements based on co-existence for un-coordinated operation within the spectrum block.

Contiguous resource allocation: A resource allocation of consecutive resource blocks within one carrier or across contiguously aggregated carriers. The gap between contiguously aggregated carriers due to the nominal channel spacing is allowed.

Contiguous spectrum: Spectrum consisting of a contiguous block of spectrum with no sub-block gaps.

Enhanced performance requirements type A: This defines performance requirements assuming as baseline receiver reference symbol based linear minimum mean square error interference rejection combining.

Enhanced performance requirements type B: This defines performance requirements assuming as baseline receiver using network assisted interference cancelation and suppression.
Enhanced performance requirements type C: This defines performance requirements assuming as baseline receiver      inter-stream interference cancellation.
< text omitted >

3.2
Symbols

For the purposes of the present document, the following symbols apply:

< text omitted >
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The power spectral density (average power per RE normalised to the subcarrier spacing) of the summation of the received power spectral densities of the strongest interfering cells explicitly defined in a test procedure plus 
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, as measured at the UE antenna connector. The respective power spectral density of each interfering cell relative to 
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 is defined by its associated DIP value, or the respective power spectral density of each interfering cell relative to 
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 is defined by its associated Es/Noc value.
< text omitted >

8.1.1
Receiver antenna capability

The performance requirements are based on UE(s) that utilize  one or more antenna receivers. 

For all test cases, the SNR is defined as
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where NRX denotes the number of receiver antenna connectors and the superscript receiver antenna connector j. The above SNR definition assumes that the REs are not precoded. The SNR definition does not account for any gain which can be associated to the precoding operation. The relative power of physical channels transmitted is defined in Table C.3.2-1. The SNR requirement applies for the UE categories and CA capabilities given for each test. 

For enhanced performance requirements type A and type B, the SINR is defined as
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< text omitted >

8.2.1.2.5 Enhanced Performance Requirement Type B - 2 Tx Antenna Ports with TM2 interference model
The requirements are specified in Table 8.2.1.2.5-2, with the addition of parameters in Table 8.2.1.2.5-1 and the downlink physical channel setup according to Annex C.3.2. The purpose is to verify the performance of transmit diversity (SFBC) with 2 transmit antennas when the PDSCH transmission in the serving cell is interfered by PDSCH of two interfering cells applying transmission mode 2 interference model defined in clause B.6.1. In Table 8.2.1.2.5-1, Cell 1 is the serving cell, and Cell 2, 3 are interfering cells. The downlink physical channel setup is according to Annex C.3.2 for each of Cell 1, Cell 2 and Cell 3, respectively.

Table 8.2.1.2.5-1 Test Parameters for Transmit diversity Performance (FRC) with TM2 interference model
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Downlink power allocation
	
[image: image7.wmf]A

r


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

	
	(
	dB
	0
	0
	0

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1
	Antenna ports 0,1
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	dB
	N/A
	13.91
	3.34
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at antenna port
	dBm/15kHz
	-98

	BWChannel
	MHz
	10
	10
	10

	Cyclic Prefix
	
	Normal
	Normal
	Normal

	Cell Id
	
	0
	6
	1

	Number of control OFDM symbols
	
	3
	3
	3

	PDSCH transmission mode
	
	2
	2
	2

	Interference model
	
	N/A
	As specified in clause B.6.1
	As specified in clause B.6.1

	MCS
	
	[8,9]
	As specified in clause B.6.1
	As specified in clause B.6.1

	Rank
	
	1
	1
	1

	MBSFN
	
	Not configured
	Not configured
	Not configured

	Time offset to cell 1
	us
	-
	2
	3

	Frequency offset to cell 1
	Hz
	-
	200
	300

	PDCCH

Parameters
	Aggregation level
	
	8
	N/A
	N/A

	
	Loading
	%
	N/A
	50
	50

	NAICS Assistance Information
	Pa Subset
	
	N/A
	{-6dB, -3dB, 0dB}
	{-6dB, -3dB, 0dB}

	
	TM List
	
	N/A
	{TM2, TM3, TM4, TM8, TM9}
	{TM2, TM3, TM4, TM8, TM9}

	Note 1:
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Note 2:
Cell 1 is the serving cell. Cell 2, 3 are the interfering cells.




Table 8.2.1.2.5-2 Enhanced Performance Requirement Type B, Transmit Diversity (FRC) with TM2 interference model
	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions
	Correlation Matrix and Antenna Configuration (Note 3)
	Reference Value
	UE Category

	
	
	Cell 1
	Cell 2
	Cell 3
	Cell 1
	Cell 2
	Cell 3
	
	Fraction of Maximum Throughput (%)
	SINR (dB) (Note 2)
	

	1
	R.46 FDD
	OP.1 FDD
	N/A
	N/A
	EPA5
	EPA5
	EPA5
	2x2 Low
	[85]
	[TBD]
	≥1

	Note 1:
The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.

Note 2:
SINR corresponds to 
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 of Cell 1 as defined in clause 8.1.1.
Note 3:
Correlation matrix and antenna configuration parameters apply for each of Cell 1, Cell 2 and Cell 3.


8.2.1.2.6 Enhanced Performance Requirement Type B - 2 Tx Antenna Ports with TM9 interference model
The requirements are specified in Table 8.2.1.2.6-2, with the addition of parameters in Table 8.2.1.2.6-1 and the downlink physical channel setup according to Annex C.3.2. The purpose is to verify the performance of transmit diversity (SFBC) with 2 transmit antennas when the PDSCH transmission in the serving cell is interfered by PDSCH of two interfering cells applying transmission mode 9 interference model defined in clause B.6.3. In Table 8.2.1.2.6-1, Cell 1 is the serving cell, and Cell 2, 3 are interfering cells. The downlink physical channel setup is according to Annex C.3.2 for each of Cell 1, Cell 2 and Cell 3, respectively.

Table 8.2.1.2.6-1 Test Parameters for Transmit diversity Performance (FRC) with TM9 interference model
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

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

	
	(
	dB
	0
	0
	0

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

	CSI reference signals
	
	N/A
	Antenna ports 15,16
	Antenna ports 15,16
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	dB
	N/A
	3.84
	0.74
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at antenna port
	dBm/15kHz
	-98
	N/A
	N/A

	BWChannel
	MHz
	10
	10
	10

	Cyclic Prefix
	
	Normal
	Normal
	Normal

	Cell Id
	
	0
	1
	6

	CFI indicated in PCFICH
	
	3

	Random from {1,2,3}
	Random from {1,2,3}

	PDSCH Start symbol
	
	3
	3
	3

	PDSCH transmission mode
	
	2
	9
	9

	Interference model
	
	N/A
	As specified in clause B.6.3
	As specified in clause B.6.3

	MCS
	
	[5,8]
	As specified in clause B.6.3
	As specified in clause B.6.3

	PMI
	
	N/A
	As specified in clause B.6.3
	As specified in clause B.6.3

	Rank
	
	1
	As specified in clause B.6.3
	As specified in clause B.6.3

	CSI-RS
	
	N/A
	NZP config 0 (Note 3)
ZP config 5

ICSI-RS = 6
	NZP config 10 (Note 3)
ZP config 5

ICSI-RS = 6

	Time offset of cells 
	us
	0
	2
	3

	Frequency offset of cells
	Hz
	0
	200
	300

	MBSFN
	
	Not configured
	Not configured
	Not configured

	PDCCH

Parameters
	Aggregation level
	
	8
	N/A
	N/A

	
	Loading
	%
	N/A
	50
	50

	NAICS Assistance Information
	Pa Subset
	
	N/A
	{-6dB, -3dB, 0dB}
	{-6dB, -3dB, 0dB}

	
	TM List
	
	N/A
	{TM2, TM3, TM4, TM8, TM9}
	{TM2, TM3, TM4, TM8, TM9}

	Note 1:
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Note 2:
Cell 1 is the serving cell. Cell 2, 3 are the interfering cells.
Note 3:      CSI-RS configurations are according to [4] subclause 6.10.5.2. 



Table 8.2.1.2.6-2 Enhanced Performance Requirement Type B, Transmit Diversity (FRC) with TM9 interference model
	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions
	Correlation Matrix and Antenna Configuration (Note 3)
	Reference Value
	UE Category

	
	
	Cell 1
	Cell 2
	Cell 3
	Cell 1
	Cell 2
	Cell 3
	
	Fraction of Maximum Throughput (%)
	SINR (dB) (Note 2)
	

	1
	R.46 FDD
	OP.1 FDD
	N/A
	N/A
	EPA5
	EPA5
	EPA5
	2x2 Low
	[85]
	[TBD]
	≥1

	Note 1:
The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.

Note 2:
SINR corresponds to 
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 of Cell 1 as defined in clause 8.1.1.
Note 3:
Correlation matrix and antenna configuration parameters apply for each of Cell 1, Cell 2 and Cell 3.


< text omitted >
8.2.1.4.1D
Enhanced Performance Requirement Type B - Single-Layer Spatial Multiplexing 2 Tx Antenna Port with TM4 interference model

The requirements are specified in Table 8.2.1.4.1D-2, with the addition of the parameters in Table 8.2.1.4.1D-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify the closed loop rank-one performance with wideband precoding with two transmit antennas when the PDSCH transmission in the serving cell is interfered by PDSCH of two interfering cells applying transmission mode 4 interference model defined in clause B.6.2. In Table 8.2.1.4.1D-1, Cell 1 is the serving cell, and Cell 2, 3 are interfering cells. The downlink physical channel setup is according to Annex C.3.2 for each of Cell 1, Cell 2 and Cell 3, respectively.
Table 8.2.1.4.1D-1: Test Parameters for Single-Layer Spatial Multiplexing (FRC) with TM4 interference model
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

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

	
	(
	dB
	0
	0
	0

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1
	Antenna ports 0,1
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	dB
	N/A
	13.91
	3.34
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at antenna port
	dBm/15kHz
	-98
	N/A
	N/A

	BWChannel
	MHz
	10
	10
	10

	Cyclic Prefix
	
	Normal
	Normal
	Normal

	Cell Id
	
	0
	6
	1

	Number of control OFDM symbols
	
	3
	3
	3

	PDSCH transmission mode
	
	4
	4
	4

	Interference model
	
	N/A
	As specified in clause B.6.2
	As specified in clause B.6.2

	MCS
	
	[8,9]
	As specified in clause B.6.2
	As specified in clause B.6.2

	PMI
	
	Wideband PMI random per TTI
	As specified in clause B.6.2
	As specified in clause B.6.2

	Rank
	
	1
	As specified in clause B.6.2
	As specified in clause B.6.2

	Time offset of cells
	us
	0
	2
	3

	Frequency offset of cells
	Hz
	0
	200
	300

	MBSFN
	
	Not configured
	Not configured
	Not configured

	PDCCH

Parameters
	Aggregation level
	
	8
	N/A
	N/A

	
	Loading
	%
	N/A
	50
	50

	NAICS Assistance Information
	Pa Subset
	
	N/A
	{-6dB, -3dB, 0dB}
	{-6dB, -3dB, 0dB}

	
	TM List
	
	N/A
	{TM2, TM3, TM4, TM8, TM9}
	{TM2, TM3, TM4, TM8, TM9}

	Note 1:
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Note 2:
Cell 1 is the serving cell. Cell 2, 3 are the interfering cells.



Table 8.2.1.4.1D-2: Enhanced Performance Requirement Type B, Single-Layer Spatial Multiplexing (FRC) with TM4 interference model

	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions
	Correlation Matrix and Antenna Configuration (Note 3)
	Reference Value
	UE Category

	
	
	Cell 1
	Cell 2
	Cell 3
	Cell 1
	Cell 2
	Cell 3
	
	Fraction of Maximum Throughput (%)
	SINR (dB) (Note 2)
	

	1
	R.47 FDD
	OP.1 FDD
	N/A
	N/A
	EPA5
	EPA5
	EPA5
	2x2 Low
	[85]
	 [TBD]
	≥1

	Note 1:
The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.

Note 2:
SINR corresponds to 
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 of Cell 1 as defined in clause 8.1.1.
Note 3:
Correlation matrix and antenna configuration parameters apply for each of Cell 1, Cell 2 and Cell 3.


8.2.1.4.1E
Enhanced Performance Requirement Type B - Single-Layer Spatial Multiplexing 2 Tx Antenna Port with TM4 interference model

The requirements are specified in Table 8.2.1.4.1E-2, with the addition of the parameters in Table 8.2.1.4.1E-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify the closed loop rank-one performance with wideband precoding with two transmit antennas when the PDSCH transmission in the serving cell is interfered by PDSCH of two interfering cells applying transmission mode 4 interference model defined in clause B.6.2. In Table 8.2.1.4.1E-1, Cell 1 is the serving cell, and Cell 2, 3 are interfering cells. The downlink physical channel setup is according to Annex C.3.2 for each of Cell 1, Cell 2 and Cell 3, respectively.
Table 8.2.1.4.1E-1: Test Parameters for Single-Layer Spatial Multiplexing (FRC) with TM4 interference model
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

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

	
	(
	dB
	0
	0
	0

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1
	Antenna ports 0,1
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	dB
	N/A
	3.84
	0.74
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at antenna port
	dBm/15kHz
	-98
	N/A
	N/A

	BWChannel
	MHz
	10
	10
	10

	Cyclic Prefix
	
	Normal
	Normal
	Normal

	Cell Id
	
	0
	1
	6

	CFI indicated in PCFICH
	
	3


	Random from {1,2,3}
	Random from {1,2,3}

	PDSCH Start symbol
	
	3
	3
	3

	PDSCH transmission mode
	
	4
	As specified in clause B.6.2
	As specified in clause B.6.2

	Interference model
	
	N/A
	As specified in clause B.6.2
	As specified in clause B.6.2

	MCS
	
	[5,8]
	As specified in clause B.6.2
	As specified in clause B.6.2

	PMI
	
	Wideband PMI random per TTI
	As specified in clause B.6.2
	As specified in clause B.6.2

	Rank
	
	1
	As specified in clause B.6.2
	As specified in clause B.6.2

	Time offset of cells
	us
	0
	2
	3

	Frequency offset of cells
	Hz
	0
	200
	300

	MBSFN
	
	Not configured
	Not configured
	Not configured

	PDCCH

Parameters
	Aggregation level
	
	8
	N/A
	N/A

	
	Loading
	%
	N/A
	50
	50

	NAICS Assistance Information
	Pa Subset
	
	N/A
	{-6dB, -3dB, 0dB}
	{-6dB, -3dB, 0dB}

	
	TM List
	
	N/A
	{TM2, TM3, TM4, TM8, TM9}
	{TM2, TM3, TM4, TM8, TM9}

	Note 1:
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Note 2:
Cell 1 is the serving cell. Cell 2, 3 are the interfering cells.



Table 8.2.1.4.1E-2: Enhanced Performance Requirement Type B, Single-Layer Spatial Multiplexing (FRC) with TM4 interference model

	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions
	Correlation Matrix and Antenna Configuration (Note 3)
	Reference Value
	UE Category

	
	
	Cell 1
	Cell 2
	Cell 3
	Cell 1
	Cell 2
	Cell 3
	
	Fraction of Maximum Throughput (%)
	SINR (dB) (Note 2)
	

	1
	R.47 FDD
	OP.1 FDD
	N/A
	N/A
	EPA5
	EPA5
	EPA5
	2x2 Low
	[85]
	 [TBD]
	≥1

	Note 1:
The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.

Note 2:
SINR corresponds to 
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 of Cell 1 as defined in clause 8.1.1.
Note 3:
Correlation matrix and antenna configuration parameters apply for each of Cell 1, Cell 2 and Cell 3.


< text omitted >
8.2.2.2.5 Enhanced Performance Requirement Type B - 2 Tx Antenna Ports with TM2 interference model
The requirements are specified in Table 8.2.2.2.5-2, with the addition of parameters in Table 8.2.2.2.5-1 and the downlink physical channel setup according to Annex C.3.2. The purpose is to verify the performance of transmit diversity (SFBC) with 2 transmit antennas when the PDSCH transmission in the serving cell is interfered by PDSCH of two interfering cells applying transmission mode 2 interference model defined in clause B.6.1. In Table 8.2.2.2.5-1, Cell 1 is the serving cell, and Cell 2, 3 are interfering cells. The downlink physical channel setup is according to Annex C.3.2 for each of Cell 1, Cell 2 and Cell 3, respectively.
Table 8.2.2.2.5-1 Test Parameters for Transmit diversity Performance (FRC) with TM2 interference model
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Uplink downlink Configuration
	
	1
	1
	1

	Special subframe configuration
	
	4
	4
	4

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

	
	(
	dB
	0
	0
	0

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1
	Antenna ports 0,1
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	dB
	N/A
	13.91
	3.34

	
[image: image34.wmf]oc
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at antenna port
	dBm/15kHz
	-98
	N/A
	N/A

	BWChannel
	MHz
	10
	10
	10

	Cyclic Prefix
	
	Normal
	Normal
	Normal

	Cell Id
	
	0
	6
	1

	Number of control OFDM symbols
	
	3
	3
	3

	PDSCH transmission mode
	
	2
	2
	2

	Interference model
	
	N/A
	As specified in clause B.6.1
	As specified in clause B.6.1

	MCS
	
	[8,9]
	As specified in clause B.6.1
	As specified in clause B.6.1

	PMI
	
	N/A
	N/A
	N/A

	Rank
	
	1
	1
	1

	CSI-RS
	
	N/A
	N/A
	N/A

	MBSFN
	
	Not configured
	Not configured
	Not configured

	Time offset of cells
	us
	0
	2
	3

	Frequency offset of cells
	Hz
	0
	200
	300

	PDCCH

Parameters
	Aggregation level
	
	8
	N/A
	N/A

	
	Loading
	%
	N/A
	50
	50

	NAICS Assistance Information
	Pa Subset
	
	N/A
	{-6dB, -3dB, 0dB}
	{-6dB, -3dB, 0dB}

	
	TM List
	
	N/A
	{TM2, TM3, TM4, TM8, TM9}
	{TM2, TM3, TM4, TM8, TM9}

	Note 1:
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Note 2:
Cell 1 is the serving cell. Cell 2, 3 are the interfering cells.



Table 8.2.2.2.5-2 Enhanced Performance Requirement Type B, Transmit Diversity (FRC) with TM2 interference model
	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions
	Correlation Matrix and Antenna Configuration (Note 3)
	Reference Value
	UE Category

	
	
	Cell 1
	Cell 2
	Cell 3
	Cell 1
	Cell 2
	Cell 3
	
	Fraction of Maximum Throughput (%)
	SINR (dB) (Note 2)
	

	1
	R.46 TDD
	OP.1 TDD
	N/A
	N/A
	EPA5
	EPA5
	EPA5
	2x2 Low
	[85]
	[TBD]
	≥1

	Note 1:
The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.

Note 2:
SINR corresponds to 
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 of Cell 1 as defined in clause 8.1.1.
Note 3:
Correlation matrix and antenna configuration parameters apply for each of Cell 1, Cell 2 and Cell 3.


8.2.2.2.6 Enhanced Performance Requirement Type B - 2 Tx Antenna Ports with TM9 interference model
The requirements are specified in Table 8.2.2.2.6-2, with the addition of parameters in Table 8.2.2.2.6-1 and the downlink physical channel setup according to Annex C.3.2. The purpose is to verify the performance of transmit diversity (SFBC) with 2 transmit antennas when the PDSCH transmission in the serving cell is interfered by PDSCH of two interfering cells applying transmission mode 9 interference model defined in clause B.6.3. In Table 8.2.2.2.6-1, Cell 1 is the serving cell, and Cell 2, 3 are interfering cells. The downlink physical channel setup is according to Annex C.3.2 for each of Cell 1, Cell 2 and Cell 3, respectively.

Table 8.2.2.2.6-1 Test Parameters for Transmit diversity Performance (FRC) with TM9 interference model
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Uplink downlink Configuration
	
	1
	1
	1

	Special subframe configuration
	
	4
	4
	4

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

	
	(
	dB
	0
	0
	0

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

	CSI reference signals
	
	N/A
	Antenna ports 15,16
	Antenna ports 15,16
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	dB
	N/A
	3.84
	0.74

	
[image: image40.wmf]oc

N

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

	BWChannel
	MHz
	10
	10
	10

	Cyclic Prefix
	
	Normal
	Normal
	Normal

	Cell Id
	
	0
	1
	6

	CFI indicated in PCFICH
	
	3


	Random from {1,2,3}
	Random from {1,2,3}

	PDSCH Start symbol
	
	3
	3
	3

	PDSCH transmission mode
	
	2
	9
	9

	Interference model
	
	N/A
	As specified in clause B.6.3
	As specified in clause B.6.3

	MCS
	
	[5,8]
	As specified in clause B.6.3
	As specified in clause B.6.3

	PMI
	
	N/A
	As specified in clause B.6.3
	As specified in clause B.6.3

	Rank
	
	1
	As specified in clause B.6.3
	As specified in clause B.6.3

	CSI-RS
	
	N/A
	NZP config 0 (Note 3)
ZP config 5

ICSI-RS = 6
	NZP config 10 (Note 3)
ZP config 5

ICSI-RS = 6

	Time offset of cells 
	us
	0
	2
	3

	Frequency offset of cells
	Hz
	0
	200
	300

	MBSFN
	
	Not configured
	Not configured
	Not configured

	PDCCH

Parameters
	Aggregation level
	
	8
	N/A
	N/A

	
	Loading
	%
	N/A
	50
	50

	NAICS Assistance Information
	Pa Subset
	
	N/A
	{-6dB, -3dB, 0dB}
	{-6dB, -3dB, 0dB}

	
	TM List
	
	N/A
	{TM2, TM3, TM4, TM8, TM9}
	{TM2, TM3, TM4, TM8, TM9}

	Note 1:
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Note 2:
Cell 1 is the serving cell. Cell 2, 3 are the interfering cells.
Note 3:      CSI-RS configurations are according to [4] subclause 6.10.5.2. 



Table 8.2.2.2.6-2 Enhanced Performance Requirement Type B, Transmit Diversity (FRC) with TM9 random interference model
	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions
	Correlation Matrix and Antenna Configuration (Note 3)
	Reference Value
	UE Category

	
	
	Cell 1
	Cell 2
	Cell 3
	Cell 1
	Cell 2
	Cell 3
	
	Fraction of Maximum Throughput (%)
	SINR (dB) (Note 2)
	

	1
	R.46 TDD
	OP.1 TDD
	N/A
	N/A
	EPA5
	EPA5
	EPA5
	2x2 Low
	[85]
	[TBD]
	≥1

	Note 1:
The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.

Note 2:
SINR corresponds to 
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 of Cell 1 as defined in clause 8.1.1.
Note 3:
Correlation matrix and antenna configuration parameters apply for each of Cell 1, Cell 2 and Cell 3.


< text omitted >
8.2.2.4.1D
Enhanced Performance Requirement Type B - Single-Layer Spatial Multiplexing 2 Tx Antenna Port with TM4 interference model

The requirements are specified in Table 8.2.2.4.1D-2, with the addition of the parameters in Table 8.2.2.4.1D-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify the closed loop rank-one performance with wideband precoding with two transmit antennas when the PDSCH transmission in the serving cell is interfered by PDSCH of two interfering cells applying transmission mode 4 interference model defined in clause B.6.2. In Table 8.2.2.4.1D-1, Cell 1 is the serving cell, and Cell 2, 3 are interfering cells. The downlink physical channel setup is according to Annex C.3.2 for each of Cell 1, Cell 2 and Cell 3, respectively.
Table 8.2.2.4.1D-1: Test Parameters for Single-Layer Spatial Multiplexing (FRC) with TM4 interference model
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Uplink downlink Configuration
	
	1
	1
	1

	Special subframe configuration
	
	4
	4
	4

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

	
	(
	dB
	0
	0
	0

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1
	Antenna ports 0,1
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	dB
	N/A
	13.91
	3.34
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N

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

	BWChannel
	MHz
	10
	10
	10

	Cyclic Prefix
	
	Normal
	Normal
	Normal

	Cell Id
	
	0
	6
	1

	Number of control OFDM symbols
	
	3
	3
	3

	PDSCH transmission mode
	
	4
	4
	4

	Interference model
	
	N/A
	As specified in clause B.6.2
	As specified in clause B.6.2

	MCS
	
	[8,9]
	As specified in clause B.6.2
	As specified in clause B.6.2

	PMI
	
	Wideband PMI random per TTI
	As specified in clause B.6.2
	As specified in clause B.6.2

	Rank
	
	1
	As specified in clause B.6.2
	As specified in clause B.6.2

	CSI-RS
	
	N/A
	N/A
	N/A

	Time offset of cells
	us
	0
	2
	3

	Frequency offset of cells
	Hz
	0
	200
	300

	MBSFN
	
	Not configured
	Not configured
	Not configured

	PDCCH

Parameters
	Aggregation level
	
	8
	N/A
	N/A

	
	Loading
	%
	N/A
	50
	50

	NAICS Assistance Information
	Pa Subset
	
	N/A
	{-6dB, -3dB, 0dB}
	{-6dB, -3dB, 0dB}

	
	TM List
	
	N/A
	{TM2, TM3, TM4, TM8, TM9}
	{TM2, TM3, TM4, TM8, TM9}

	Note 1:
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Note 2:
Cell 1 is the serving cell. Cell 2, 3 are the interfering cells.



Table 8.2.2.4.1D-2: Enhanced Performance Requirement Type B, Single-Layer Spatial Multiplexing (FRC) with TM4 interference model

	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions
	Correlation Matrix and Antenna Configuration (Note 3)
	Reference Value
	UE Category

	
	
	Cell 1
	Cell 2
	Cell 3
	Cell 1
	Cell 2
	Cell 3
	
	Fraction of Maximum Throughput (%)
	SINR (dB) (Note 2)
	

	1
	R.47 TDD
	OP.1 TDD
	N/A
	N/A
	EPA5
	EPA5
	EPA5
	2x2 Low
	[85]
	 [TBD]
	≥1

	Note 1:
The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.

Note 2:
SINR corresponds to 
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 of Cell 1 as defined in clause 8.1.1.
Note 3:
Correlation matrix and antenna configuration parameters apply for each of Cell 1, Cell 2 and Cell 3.


8.2.2.4.1E
Enhanced Performance Requirement Type B - Single-Layer Spatial Multiplexing 2 Tx Antenna Port with TM4 interference model

The requirements are specified in Table 8.2.2.4.1E-2, with the addition of the parameters in Table 8.2.2.4.1E-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify the closed loop rank-one performance with wideband precoding with two transmit antennas when the PDSCH transmission in the serving cell is interfered by PDSCH of two interfering cells applying transmission mode 4 interference model defined in clause B.6.2. In Table 8.2.2.4.1E-1, Cell 1 is the serving cell, and Cell 2, 3 are interfering cells. The downlink physical channel setup is according to Annex C.3.2 for each of Cell 1, Cell 2 and Cell 3, respectively.
Table 8.2.2.4.1E-1: Test Parameters for Single-Layer Spatial Multiplexing (FRC) with TM4 interference model
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Uplink downlink Configuration
	
	1
	1
	1

	Special subframe configuration
	
	4
	4
	4

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

	
	(
	dB
	0
	0
	0

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1
	Antenna ports 0,1
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	dB
	N/A
	3.84
	0.74
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at antenna port
	dBm/15kHz
	-98
	N/A
	N/A

	BWChannel
	MHz
	10
	10
	10

	Cyclic Prefix
	
	Normal
	Normal
	Normal

	Cell Id
	
	0
	1
	6

	CFI indicated in PCFICH
	
	3


	Random from {1,2,3}
	Random from {1,2,3}

	PDSCH Start symbol
	
	3
	3
	3

	PDSCH transmission mode
	
	4
	4
	4

	Interference model
	
	N/A
	As specified in clause B.6.2
	As specified in clause B.6.2

	MCS
	
	[5,8]
	As specified in clause B.6.2
	As specified in clause B.6.2

	PMI
	
	Wideband PMI random per TTI
	As specified in clause B.6.2
	As specified in clause B.6.2

	Rank
	
	1
	As specified in clause B.6.2
	As specified in clause B.6.2

	Time offset of cells
	us
	0
	2
	3

	Frequency offset of cells
	Hz
	0
	200
	300

	MBSFN
	
	Not configured
	Not configured
	Not configured

	PDCCH

Parameters
	Aggregation level
	
	8
	N/A
	N/A

	
	Loading
	%
	N/A
	50
	50

	NAICS Assistance Information
	Pa Subset
	
	N/A
	{-6dB, -3dB, 0dB}
	{-6dB, -3dB, 0dB}

	
	TM List
	
	N/A
	{TM2, TM3, TM4, TM8, TM9}
	{TM2, TM3, TM4, TM8, TM9}

	Note 1:
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Note 2:
Cell 1 is the serving cell. Cell 2, 3 are the interfering cells.



Table 8.2.2.4.1E-2: Enhanced Performance Requirement Type B, Single-Layer Spatial Multiplexing (FRC) with TM4 interference model

	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions
	Correlation Matrix and Antenna Configuration (Note 3)
	Reference Value
	UE Category

	
	
	Cell 1
	Cell 2
	Cell 3
	Cell 1
	Cell 2
	Cell 3
	
	Fraction of Maximum Throughput (%)
	SINR (dB) (Note 2)
	

	1
	R.47 TDD
	OP.1 TDD
	N/A
	N/A
	EPA5
	EPA5
	EPA5
	2x2 Low
	[85]
	 [TBD]
	≥1

	Note 1:
The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.

Note 2:
SINR corresponds to 
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 of Cell 1 as defined in clause 8.1.1.
Note 3:
Correlation matrix and antenna configuration parameters apply for each of Cell 1, Cell 2 and Cell 3.


< text omitted >
8.3.1.1C
Enhanced Performance Requirement Type B – Single-layer Spatial Multiplexing with TM9 interference model

The requirements are specified in Table 8.3.1.1C-2, with the addition of the parameters in Table 8.3.1.1C-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify closed loop rank one performance on one of the antenna ports 7 or 8 without a simultaneous transmission on the other antenna port in the serving cell when the PDSCH transmission in the serving cell is interfered by PDSCH of one dominant interfering cell applying transmission mode 9 interference model defined in clause B.6.3. In 8.3.1.1C-1, Cell 1 is the serving cell, and Cell 2, 3 are interfering cells. The downlink physical channel setup is according to Annex C.3.2 for each of Cell 1, Cell 2 and Cell 3, respectively.
Table 8.3.1.1C-1: Test Parameters for Testing CDM-multiplexed DM RS (single layer) with TM9 interference model
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

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

	
	(
	dB
	0
	0
	0

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

	CSI reference signals
	
	Antenna ports 15,16
	Antenna ports 15,16
	Antenna ports 15,16
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	dB
	N/A
	13.91
	3.34

	
[image: image58.wmf]oc
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at antenna port
	dBm/15kHz
	-98
	N/A
	N/A

	BWChannel
	MHz
	10
	10
	10

	Cyclic Prefix
	
	Normal
	Normal
	Normal

	Cell Id
	
	0
	1
	6

	Number of control OFDM symbols
	
	3
	3
	3

	PDSCH transmission mode
	
	9
	9
	9

	Interference model
	
	N/A
	As specified in clause B.6.3
	As specified in clause B.6.3

	MCS
	
	[8,9]
	As specified in clause B.6.3
	As specified in clause B.6.3

	PMI
	
	Wideband PMI random per TTI
	As specified in clause B.6.3
	As specified in clause B.6.3

	Rank
	
	1
	As specified in clause B.6.3
	As specified in clause B.6.3

	CSI-RS
	
	NZP config 5 (Note 3)
ZP config 0

ICSI-RS = 6
	NZP config 0 (Note 3)
ZP config 5

ICSI-RS = 6
	NZP config 10 (Note 3)
ZP config 5

ICSI-RS = 6

	Time offset of cells
	us
	0
	2
	3

	Frequency offset of cells
	Hz
	0
	200
	300

	MBSFN
	
	Not configured
	Not configured
	Not configured

	PDCCH

Parameters
	Aggregation level
	
	8
	N/A
	N/A

	
	Loading
	%
	N/A
	50
	50

	NAICS Assistance Information
	Pa Subset
	
	N/A
	{-6dB, -3dB, 0dB}
	{-6dB, -3dB, 0dB}

	
	TM List
	
	N/A
	{TM2, TM3, TM4, TM8, TM9}
	{TM2, TM3, TM4, TM8, TM9}

	Note 1:
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Note 2:
Cell 1 is the serving cell. Cell 2, 3 are the interfering cells.
Note 3:      CSI-RS configurations are according to [4] subclause 6.10.5.2. 



Table 8.3.1.1C-2: Enhanced Performance Requirement Type B, CDM-multiplexed DM RS with TM9 interference model
	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions
	Correlation Matrix and Antenna Configuration (Note 3)
	Reference Value
	UE Category

	
	
	Cell 1
	Cell 2
	Cell 3
	Cell 1
	Cell 2
	Cell 3
	
	Fraction of Maximum Throughput (%)
	SINR (dB) (Note 2)
	

	1
	R.48 FDD
	OP.1 TDD
	N/A
	N/A
	EPA5
	EPA5
	EPA5
	4x2 Low
	[85]
	 [TBD]
	≥1

	Note 1:
The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.

Note 2:
SINR corresponds to 
[image: image60.wmf]´

oc

s

N

E

)

 of Cell 1 as defined in clause 8.1.1.
Note 3:
Correlation matrix and antenna configuration parameters apply for each of Cell 1, Cell 2 and Cell 3.


8.3.1.1D
Enhanced Performance Requirement Type B – Single-layer Spatial Multiplexing with CRS interference model

The requirements are specified in Table 8.3.1.1D-2, with the addition of the parameters in Table 8.3.1.1D-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify closed loop rank one performance on one of the antenna ports 7 or 8 without a simultaneous transmission on the other antenna port in the serving cell when the PDSCH transmission in the serving cell is interfered by the CRS of the interfering cell, applying the CRS interference model defined in clause B.6.4. In 8.3.1.1D-1, Cell 1 is the serving cell, and Cell 2, 3 are interfering cells. The downlink physical channel setup is according to Annex C.3.2 for each of Cell 1, Cell 2 and Cell 3, respectively.

Table 8.3.1.1D-1: Test Parameters for Testing CDM-multiplexed DM RS (single layer) with CRS interference model
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

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

	
	(
	dB
	0
	0
	0

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

	CSI reference signals
	
	Antenna ports 15,16
	N/A
	N/A
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	dB
	N/A
	13.91
	3.34

	
[image: image64.wmf]oc

N

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

	BWChannel
	MHz
	10
	10
	10

	Cyclic Prefix
	
	Normal
	Normal
	Normal

	Cell Id
	
	0
	1
	6

	Number of control OFDM symbols
	
	3
	Random from {1,2,3}
	Random from {1,2,3}

	PDSCH transmission mode
	
	9
	N/A
	N/A

	Interference model
	
	N/A
	As specified in clause B.6.4
	As specified in clause B.6.4

	MCS
	
	14
	N/A
	N/A

	PMI
	
	Wideband PMI random per TTI
	N/A
	N/A

	Rank
	
	1
	N/A
	N/A

	CSI-RS
	
	NZP config 5 (Note 3)
ZP config 0

ICSI-RS = 6
	N/A
	N/A

	Time offset of cells
	us
	0
	2
	3

	Frequency offset of cells
	Hz
	0
	200
	300

	MBSFN
	
	Not configured
	Not configured
	Not configured

	PDCCH

Parameters
	Aggregation level
	
	8
	N/A
	N/A

	
	Loading
	%
	N/A
	50
	50

	NAICS Assistance Information
	Pa Subset
	
	N/A
	{-6dB, -3dB, 0dB}
	{-6dB, -3dB, 0dB}

	
	TM List
	
	N/A
	{TM2, TM3, TM4, TM8, TM9}
	{TM2, TM3, TM4, TM8, TM9}

	Note 1:
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Note 2:
Cell 1 is the serving cell. Cell 2, 3 are the interfering cells.
Note 3:      CSI-RS configurations are according to [4] subclause 6.10.5.2. 



Table 8.3.1.1D-2: Enhanced Performance Requirement Type B, CDM-multiplexed DM RS with CRS interference model
	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions
	Correlation Matrix and Antenna Configuration (Note 3)
	Reference Value
	UE Category

	
	
	Cell 1
	Cell 2
	Cell 3
	Cell 1
	Cell 2
	Cell 3
	
	Fraction of Maximum Throughput (%)
	SINR (dB) (Note 2)
	

	1
	R.48 FDD
	OP.1 TDD
	N/A
	N/A
	EPA5
	EPA5
	EPA5
	2x2 Low
	[85]
	 [TBD]
	≥1

	Note 1:
The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.

Note 2:
SINR corresponds to 
[image: image66.wmf]´

oc

s

N

E

)

 of Cell 1 as defined in clause 8.1.1.
Note 3:
Correlation matrix and antenna configuration parameters apply for each of Cell 1, Cell 2 and Cell 3.


< text omitted >
8.3.2.1C
Enhanced Performance Requirement Type B – Single-layer Spatial Multiplexing with TM9 interference
The requirements are specified in Table 8.3.2.1C-2, with the addition of the parameters in Table 8.3.2.1C-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify closed loop rank one performance on one of the antenna ports 7 or 8 without a simultaneous transmission on the other antenna port in the serving cell when the PDSCH transmission in the serving cell is interfered by PDSCH of one dominant interfering cell applying transmission mode 9 interference model defined in clause B.6.3. In 8.3.2.1C-1, Cell 1 is the serving cell, and Cell 2, 3 are interfering cells. The downlink physical channel setup is according to Annex C.3.2 for each of Cell 1, Cell 2 and Cell 3, respectively.
Table 8.3.2.1C-1: Test Parameters for Testing CDM-multiplexed DM RS (single layer) with TM9 interference model
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Uplink downlink Configuration
	
	1
	1
	1

	Special subframe configuration
	
	4
	4
	4

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

	
	(
	dB
	[4]
	0
	0

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

	CSI reference signals
	
	Antenna ports 15,16
	Antenna ports 15,16
	Antenna ports 15,16
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	dB
	N/A
	13.91
	3.34

	
[image: image70.wmf]oc
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at antenna port
	dBm/15kHz
	-98
	N/A
	N/A

	BWChannel
	MHz
	10
	10
	10

	Cyclic Prefix
	
	Normal
	Normal
	Normal

	Cell Id
	
	0
	1
	6

	Number of control OFDM symbols
	
	3
	3
	3

	PDSCH transmission mode
	
	9
	9
	9

	Interference model
	
	N/A
	As specified in clause B.6.3
	As specified in clause B.6.3

	MCS
	
	[8,9]
	As specified in clause B.6.3
	As specified in clause B.6.3

	PMI
	
	Wideband PMI random per TTI
	As specified in clause B.6.3
	As specified in clause B.6.3

	Rank
	
	1
	As specified in clause B.6.3
	As specified in clause B.6.3

	CSI-RS
	
	NZP config 5 (Note 3)
ZP config 0

ICSI-RS = 6
	NZP config 0 (Note 3)
ZP config 5

ICSI-RS = 6
	NZP config 10 (Note 3)
ZP config 5

ICSI-RS = 6

	Time offset of cells
	us
	0
	2
	3

	Frequency offset of cells
	Hz
	0
	200
	300

	MBSFN
	
	Not configured
	Not configured
	Not configured

	PDCCH

Parameters
	Aggregation level
	
	8
	N/A
	N/A

	
	Loading
	%
	N/A
	50
	50

	NAICS Assistance Information
	Pa Subset
	
	N/A
	{-6dB, -3dB, 0dB}
	{-6dB, -3dB, 0dB}

	
	TM List
	
	N/A
	{TM2, TM3, TM4, TM8, TM9}
	{TM2, TM3, TM4, TM8, TM9}

	Note 1:
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Note 2:
Cell 1 is the serving cell. Cell 2, 3 are the interfering cells.
Note 3:      CSI-RS configurations are according to [4] subclause 6.10.5.2. 



Table 8.3.2.1C-2: Enhanced Performance Requirement Type B, CDM-multiplexed DM RS with TM9 interference model
	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions
	Correlation Matrix and Antenna Configuration (Note 3)
	Reference Value
	UE Category

	
	
	Cell 1
	Cell 2
	Cell 3
	Cell 1
	Cell 2
	Cell 3
	
	Fraction of Maximum Throughput (%)
	SINR (dB) (Note 2)
	

	1
	R.48 TDD
	OP.1 TDD
	N/A
	N/A
	EPA5
	EPA5
	EPA5
	4x2 Low
	[85]
	 [TBD]
	≥1

	Note 1:
The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.

Note 2:
SINR corresponds to 
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 of Cell 1 as defined in clause 8.1.1.
Note 3:
Correlation matrix and antenna configuration parameters apply for each of Cell 1, Cell 2 and Cell 3.


8.3.2.1D
Enhanced Performance Requirement Type B – Single-layer Spatial Multiplexing with CRS interference model
The requirements are specified in Table 8.3.2.1D-2, with the addition of the parameters in Table 8.3.2.1D-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify closed loop rank one performance on one of the antenna ports 7 or 8 without a simultaneous transmission on the other antenna port in the serving cell when the PDSCH transmission in the serving cell is interfered by the CRS of the interfering cell, applying the CRS interference model defined in clause B.6.4. In 8.3.2.1D-1, Cell 1 is the serving cell, and Cell 2, 3 are interfering cells. The downlink physical channel setup is according to Annex C.3.2 for each of Cell 1, Cell 2 and Cell 3, respectively.

Table 8.3.2.1D-1: Test Parameters for Testing CDM-multiplexed DM RS (single layer) with CRS interference model 
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Uplink downlink Configuration
	
	1
	1
	1

	Special subframe configuration
	
	4
	4
	4

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

	
	(
	dB
	0
	0
	0

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

	CSI reference signals
	
	Antenna ports 15,16
	N/A
	N/A
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	dB
	N/A
	13.91
	3.34
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at antenna port
	dBm/15kHz
	-98
	N/A
	N/A

	BWChannel
	MHz
	10
	10
	10

	Cyclic Prefix
	
	Normal
	Normal
	Normal

	Cell Id
	
	0
	1
	6

	Number of control OFDM symbols
	
	3
	Random from {1,2,3}
	Random from {1,2,3}

	PDSCH transmission mode
	
	9
	N/A
	N/A

	Interference model
	
	N/A
	As specified in clause B.6.4
	As specified in clause B.6.4

	MCS
	
	14
	N/A
	N/A

	PMI
	
	Wideband PMI random per TTI
	N/A
	N/A

	Rank
	
	1
	N/A
	N/A

	CSI-RS
	
	NZP config 5 (Note 3)
ZP config 0

ICSI-RS = 6
	N/A
	N/A

	Time offset of cells
	us
	0
	2
	3

	Frequency offset of cells
	Hz
	0
	200
	300

	MBSFN
	
	Not configured
	Not configured
	Not configured

	PDCCH

Parameters
	Aggregation level
	
	8
	N/A
	N/A

	
	Loading
	%
	N/A
	50
	50

	NAICS Assistance Information
	Pa Subset
	
	N/A
	{-6dB, -3dB, 0dB}
	{-6dB, -3dB, 0dB}

	
	TM List
	
	N/A
	{TM2, TM3, TM4, TM8, TM9}
	{TM2, TM3, TM4, TM8, TM9}

	Note 1:
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Note 2:
Cell 1 is the serving cell. Cell 2, 3 are the interfering cells.
Note 3:      CSI-RS configurations are according to [4] subclause 6.10.5.2. 



Table 8.3.2.1D-2: Enhanced Performance Requirement Type B, CDM-multiplexed DM RS with CRS interference model
	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions
	Correlation Matrix and Antenna Configuration (Note 3)
	Reference Value
	UE Category

	
	
	Cell 1
	Cell 2
	Cell 3
	Cell 1
	Cell 2
	Cell 3
	
	Fraction of Maximum Throughput (%)
	SINR (dB) (Note 2)
	

	1
	R.48 TDD
	OP.1 TDD
	N/A
	N/A
	EPA5
	EPA5
	EPA5
	2x2 Low
	[85]
	 [TBD]
	≥1

	Note 1:
The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.

Note 2:
SINR corresponds to 
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 of Cell 1 as defined in clause 8.1.1.
Note 3:
Correlation matrix and antenna configuration parameters apply for each of Cell 1, Cell 2 and Cell 3.


< text omitted >
B.6
Interference models for enhanced performance requirements Type-B

This clause provides a description for the modelling of interfering cell transmissions for enhanced performance requirements Type-B including: transmission mode 2, 4 and 9 type of interference modelling and a definition of the random interference model.
B.6.1
Transmission mode 2 interference model
This subclause provides transmission mode 2 interference modelling for each explicitly modelled interfering cell in the requirement scenario. In each subframe, each interfering cell shall transmit randomly modulated data over the entire PDSCH region and the full transmission bandwidth. Transmitted physical channels shall include PSS, SSS, PBCH and PCFICH. 

Precoding for transmit diversity for the number of antenna ports in the requirement scenario shall be applied to QPSK randomly modulated layer symbols, as specified in subclause 6.3.4.3 of [4].

The MCS shall be randomly determined with probabilities of occurrence of each possible MCS as specified in subclause B.6.5.
The REGs in the PDDCH region are randomly allocated with the defined PDDCH loading as specified in the requirement scenario, with precoding for transmit diversity for the number of antenna ports in the requirement scenario shall be applied to QPSK randomly modulated layer symbols, as specified in subclause 6.3.4.3 of [4]. The EPRE ratio for these REs shall be as defined for PDCCH in Annex C.3.2, Unallocated PDCCH REGs in the PDCCH region are set to zero power.
B.6.2
Transmission mode 4 interference model
This subclause provides transmission mode 4 interference modelling for each explicitly modelled interfering cell in the requirement scenario. In each subframe, each interfering cell shall transmit randomly modulated data over the entire PDSCH region and the full transmission bandwidth. Transmitted physical channels shall include PSS, SSS, PBCH and PCFICH.
The transmission rank shall be randomly determined with probabilities of occurrence of each possible transmission rank as specified in subclause B.6.5.
The MCS shall be randomly determined with probabilities of occurrence of each possible MCS as specified in subclause B.6.5.
For each TTI, a precoding matrix for the number of layers 
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 associated to the selected rank shall be selected randomly from Table 6.3.4.2.3-1 of [4]. Note that codebook index 0 shall be excluded from random precoder selection when the number of layers is 
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Precoding for spatial multiplexing with cell-specific reference signals for the number of antenna ports in the requirement scenario shall be applied to randomly modulated layer symbols, as specified in subclause 6.3.4.2.1 of [4] with the selected precoding matrices as specified in subclause B.6.5.

The REGs in the PDDCH region are randomly allocated with the defined PDDCH loading as specified in the requirement scenario, with precoding for transmit diversity for the number of antenna ports in the requirement scenario shall be applied to QPSK randomly modulated layer symbols, as specified in subclause 6.3.4.3 of [4]. The EPRE ratio for these REs shall be as defined for PDCCH in Annex C.3.2. Unallocated PDCCH REGs in the PDCCH region are set to zero power.
B.6.3
Transmission mode 9 interference model
This subclause provides transmission mode 9 interference modelling for each explicitly modelled interfering cell in the requirement scenario. In each subframe, each interfering cell shall transmit randomly modulated data over the entire PDSCH region and the full transmission bandwidth. Transmitted physical channels shall include PSS, SSS, PBCH and PCFICH. 

The transmission rank shall be randomly determined with probabilities of occurrence of each possible transmission rank as specified in subclause B.6.5.
The MCS shall be randomly determined with probabilities of occurrence of each possible MCS as specified in subclause B.6.5.
For each TTI, a precoding matrix for the number of layers 
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 associated to the selected rank shall be selected randomly from Table 6.3.4.2.3-2 of [4].

The generic beamforming model in subclause B.4.3 shall be applied assuming cell-specific reference signals and CSI reference signals as specified in the requirement scenario. Random precoding with selected rank and precoding matrices for each subframe and each CQI subband shall be applied to randomly modulated layer symbols including the user-specific reference symbols over antenna port 7 when the rank is one and antenna ports 7, 8 when the rank is two.

The REGs in the PDDCH region are randomly allocated with the defined PDDCH loading as specified in the requirement scenario, with precoding for transmit diversity for the number of antenna ports in the requirement scenario shall be applied to QPSK randomly modulated layer symbols, as specified in subclause 6.3.4.3 of [4]. The EPRE ratio for these REs shall be as defined for PDCCH in Annex C.3.2. Unallocated PDCCH REGs in the PDCCH region are set to zero power.
B.6.4
CRS interference model
This subclause provides for the CRS interference modelling for each explicitly modelled interfering cell in the requirement scenario. In each subframe there is no PDSCH transmitted. Transmitted physical channels shall include PSS, SSS and PBCH. 

B.6.5
Random interference model
This subclause presents the interference model which defines the resource allocation, MCS and rank for the two interference cells. The model includes a 10% DTX on these interference cells. Table B.6.5-1 shows the resource allocation for four users in two different configurations for each of the two interferes and table B.6.5-2 shows the probabilities for the MSC and rank for these users.
Table B.6.5-1: Resource allocation for the random interference model
	Resource allocation configurations Indexes
	User Index
	Resource allocation for random interference model
	Probability

	
	
	Resource allocation type
	Bitmap for resource allocation (Note 1)
	

	
	
	
	1st field bitmap
	2nd field bitmap
	3rd field bitmap
	

	Configuration 1
	User 0
	1
	00
	0
	10101000101010
	50%

	
	User 1
	1
	00
	0
	01010101010101
	

	
	User 2
	0
	01001001001001001
	

	
	User 3
	0
	00100100100100100
	

	Configuration 2
	User 0
	1
	00
	0
	10101010101010
	50%


	
	User 1
	1
	00
	1
	01010100010101
	

	
	User 2
	0
	01001001001001001
	

	
	User 3
	0
	00100100100100100
	

	Note 1: The 1st, 2nd, and 3rd field bitmaps are only valid for resource allocation type 1 which was defined in [6].

Note 2: The resource allocation model is used for both 1st and 2nd interfering cells and the resource allocation is independent for each interfering cell.


Table B.6.5-2 MCS and rank configuration for the random interference model

	MCS probability
	Rank probability

	MCS5
	MCS14
	MCS25
	Rank 1
	Rank 2

	50%
	25%
	25%
	80%
	20%

	Note 1: The MCS and rank should follow the probability indicated in the table randomly per UE per TTI.
Note 2: The probabilities for MCS and rank configuration are used for both 1st and 2nd interfering cells. The MCS and rank configurations are independent for each interfering cell.


< end of changes >
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