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1
Introduction

This document contains an up-to-date description of the framework for the work item [1] on Improved Minimum Performance Requirements for E-UTRA: Interference Rejection. Simulation assumptions and agreements made during RAN4#62bis, RAN4#63, RAN4#63AH and RAN4#64 are listed in Annex.
2 
Scenarios for PDSCH demodulation performance
The purpose of these tests is to verify the PDSCH demodulation performance of advanced receivers across different transmission modes. The following FRC demodulation tests are introduced for both FDD/TDD. No further demodulation test cases will be added.
2.1 
Test 1: Transmission Mode 2 
The purpose of this test is to verify the UE demodulation performance of TM2 transmission in the presence of TM3 type of inter-cell interference.
2.2 
Test 2: Transmission Mode 6

The purpose of this test is to verify the UE demodulation performance of TM6 transmission in the presence of TM4 type of inter-cell interference.

2.3 
Test 3: Transmission Mode 9

The purpose of this test is to verify the UE demodulation performance of TM9 rank-1 single-user transmission in the presence of TM9 rank-1 and rank-2 type of inter-cell interference.

3 
Scenarios to verify the receiver type for demodulation and CSI reporting

One CRS based test is introduced to verify the receiver type for UE demodulation and CSI reporting for FDD and TDD within the time of work item completion date. CSI-RS based test is FFS.
4
Conclusion
This document proposed an up-to-date description of the framework for the work item [1] on Improved Minimum Performance Requirements for E-UTRA: Interference Rejection.
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Annex A1 

Common assumptions for all scenarios

Annex A1.1

Reference receiver

RS-based LMMSE-IRC is assumed as baseline receiver structure for deriving performance requirements
Annex A1.2

Geometry definition
Geometry G is defined as in TR36.829 [2]:
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where Îorj is the average received power from the j-th strongest base station (Îor1 implies serving cell), 
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is the thermal noise power over the received bandwidth, and NBS is the total number of base stations considered including the serving cell. 
Annex A1.3

Interference modelling

· 2x2 (Test 1 &2): 3 cells explicitly modeled (1 serving cell, 2 interfering cells)

· 4x2 (Test 3): 2 cells explicitly modeled (1 serving cell, 1 interfering cell), DIP1 is the same as in Test 1 & Test 2
· Down-select a single DIP set (DIP1=-1.73dB, DIP2=-8.66dB)
· Rank-1 & rank-2 probabilities:

· Test 1 & 2: 80% rank-1, 20% rank-2

· Test 3: 70% rank-1, 30% rank-2
· PMI and rank in interfering cells:

· For the network synchronous test cases:

· In Test 1: Agree on random rank per CQI subband and per subframe (rank-1 is SFBC transmission scheme, rank-2 is large delay CDD)

· In Test 2 & Test3: Agree on random rank & PMI per CQI subband and per subframe in interfering cells

· Frequency granularity of random rank/PMI in interfering cells is 6 PRB in Test 1, Test 2, Test 3
· Physical channels transmitted in serving cell:

· PSS/SSS/PBCH

· Physical channels transmitted in interfering cells:

· PDCCH

· PDSCH: 16QAM modulation is agreed to be used in interfering cells

· PSS/SSS/PBCH

Annex A1.4

Propagation conditions

· Spatial correlation:

· Test 1: 2x2, lowcorrelation in all cells
· Test 2: 2x2, low correlation in all cells

· Test 3: 4x2, low correlation in all cells

· Propagation conditions:

· EVA70 for Test 1

· EVA5 in Test 2 & Test 3

Annex A1.5

Test point definition

· Baseline agreement: Test point at [70%] relative throughput, requirement in terms of maximum G at test point.
Annex A1.6

MCS

· For network synchronous test cases, the following MCS apply for both FDD/TDD:

· Test 1: MCS#6

· Test 2: MCS#11

· Test 3: MCS#7

Annex A1.7

Other parameters

· UE feedback modes

· Test 1: [PUCCH 1-0]

· Test 2: [PUCCH 1-1] 

· Test 3: [PUCCH 1-1] 

· CRS configuration in Test 3

· Colliding CRS between serving and interfering cell in order to ensure that UE does not use CRS for interference covariance estimation

· RF input levels: Noc=-98dBm

· Tx EVM= 6%:

· For alignment simulations (no impact expected at considered geometries)

· For impairment simulations
Annex A2

Scenario-specific assumptions
Annex A2.0 

Preliminary simulation assumptions
Table 1: Simulation assumptions agreed during RAN4#62bis [4]:
	Parameter
	Scenario 1-1 (TM2)
	Scenario 1-2 (TM6)
	Scenario 2 (TM9)             

	Carrier frequency
	2 GHz

	System bandwidth
	10 MHz

	Transmission mode in serving cell
	TM2
	TM6
	TM9 with 1-layer

	Transmission mode in interfering cells
	TM3
	TM4
	TM9

	MIMO configuration
	2x2, medium correlation
	2x2, low correlation
	4x2, low correlation

	Channel model and Doppler frequency for target and interfering cells
	EVA5 (also higher velocities can be considered in additions)
Use different channel seed for between cells

	Number of interfering cells
	1 & 2 to be considered

	Geometry
	G=-2.5dB and G=0dB

	DIP values
	At G=-2.5dB: DIP1= -1.73dB and DIP2=-8.66dB
At G=0dB: DIP1=-2.0561dB and DIP2=-8.2463dB

	CRS configuration
	2 CRS ports with planning (non-colliding)

	CSI-RS configuration
	None
	None
	4 CSI-RS ports,

 and 5 msec periodicity

	MCS for target signal
	Fixed MCS as follows:

#10, #11 for G=0dB, and #7, #8 for G=-2.5 dB as baseline

	PMI for target signal
	N/A
	Follow wideband PMI
	Follow wideband PMI

	HARQ
	8 HARQ processes and max 4 transmissions

	Feedback periodicity for target signal
	Feedback periodicity: 5 msec

Feedback delay: 8 msec

	PMI granularity and rank of interfering signals (% of rank-1 and % of rank-2)
	Randomly changing per sub-band from subframe to subframe as baseline.

Randomly changing per sub-band per 10 msec periodicity by interested companies
Frequency granularity is 6 PRBs

	
	[80% rank-1,20% rank-2]
	80% rank-1, 20% rank-2
	70% rank-1, 30% rank-2

	Modulation in interfering cells
	Fixed modulation order: QPSK or 16QAM

	PCFICH
	CFI = 2

	PCFICH/PDCCH detection
	Not considered

	Resource allocation
	50 PRBs 

	Cyclic prefix
	Normal

	Simulation length
	10000 sub-frames at minimum


Annex A2.1 

Simulation assumptions agreed during RAN4#63
Table 2: Simulation assumptions agreed during RAN4#63 [9]:
	Parameter
	Test 1 (TM2)
	Test 2 (TM6)
	Test 3 (TM9)             

	Carrier frequency
	2 GHz

	System bandwidth
	10 MHz

	Transmission mode in serving cell
	TM2
	TM6
	TM9 with 1-layer

	Transmission mode in interfering cells
	TM3
	TM4
	TM9

	MIMO configuration
	2x2, [low] correlation

See Note 1
	2x2, low correlation
	4x2, low correlation

	Channel model and Doppler frequency for target and interfering cells
	[EVA70]
	EVA5
	EVA5

	
	Use different channel seed for between cells

	Number of interfering cells
	2 interfering cells
	2 interfering cells
	Option 1: 2 interfering cells

Option 2: 1 interfering cell (DIP1 is the same as option 1) 

	Geometry
	Geometry range: [-8:1:6] dB

	Simulation output for alignment
	Sweep throughput vs. geometry (SINR), keeping DIP(s) fixed to agreed values

	DIP values
	DIP1=-1.73dB, DIP2=-8.66dB

	CRS configuration
	2 CRS ports per cell with planning (non-colliding CRS between cells)

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

	CSI-RS periodicity and subframe offset (TCSI-RS / ICSI-RS)
	N/A
	N/A
	5 / 2

	CSI reference signal configuration
	N/A
	N/A
	0

	Resource allocation
	50 PRBs
	50 PRBs
	50 PRBs

	
	
	
	41 PRBs in subfr.#0 (skip center 6 PRBs, allocated PRBs: RB0–RB20 and RB30–RB49)

	Subframes for demodulation
	All subframes scheduled for demodulation except subframe #5

	MSC and TBS options
	Refer to Table 3
	Refer to Table 4
	Refer to Table 5

	HARQ
	8 HARQ processes and max 4 transmissions

	Feedback periodicity for target signal
	Feedback periodicity: 5 msec

Feedback delay: 8 msec

	PMI granularity and rank of interfering signals (% of rank-1 and % of rank-2)
	Randomly changing per sub-band from subframe to subframe as baseline.

Randomly changing per sub-band per 10 msec periodicity by interested companies
Frequency granularity is 6 PRBs

	
	80% rank-1,20% rank-2
	80% rank-1, 20% rank-2
	70% rank-1, 30% rank-2

	PMI for target signal
	N/A
	Follow wideband PMI
	Follow wideband PMI

	Channel and interference estimation at UE
	Practical and realizable channel and interference covariance estimates with no a-priori knowledge of the channel state information

	Physical channels transmitted in serving cell
	PSS/SSS/PBCH

	PCFICH
	CFI = 2

	PCFICH/PDCCH detection
	Not considered

	Physical channels transmitted in interfering cells
	PDCCH

PDSCH: 16QAM modulation is agreed to be used in interfering cells

PSS/SSS/PBCH

	Cyclic prefix
	Normal

	Simulation length
	20000 sub-frames at minimum


Note 1: Interested companies can investigate the relative IRC vs. baseline receiver gain for low and medium correlation. Issue with the 2 interferers having the same spatial direction needs to be addressed (e.g. by using a rotating beam as in Rel-10 eDL-MIMO 8-Tx PMI tests).
Table 3: MCS and TBS options for Test 1

	
	
	MCS#6
	MCS#7

	For subframe #0
	Information bit payload
	Bits
	[5160]
	[6200]

	
	Binary channel bits per subframe
	Bits
	[12384]
	[12384]

	For subframe #5
	Information bit payload
	Bits
	N/A
	N/A

	
	Binary channel bits per subframe
	Bits
	N/A
	N/A

	For subframes #{1,2,3,4,6,7,8,9}
	Information bit payload
	Bits
	[5160]
	[6200]

	
	Binary channel bits per subframe
	Bits
	[13200]
	[13200]

	Max. Throughput averaged over 1 frame
	
	Mbps
	[4.6440]
	[5.5800]


Table 4: MCS and TBS options for Test 2

	
	
	MCS#10
	MCS#11
	MCS#12

	For subframe #0
	Information bit payload
	Bits
	[7992]
	[8760]
	[9912]

	
	Binary channel bits per subframe
	Bits
	[24768]
	[24768]
	[24768]

	For subframe #5
	Information bit payload
	Bits
	N/A
	N/A
	N/A

	
	Binary channel bits per subframe
	Bits
	N/A
	N/A
	N/A

	For subframes #{1,2,3,4,6,7,8,9}
	Information bit payload
	Bits
	[7992]
	[8760]
	[9912]

	
	Binary channel bits per subframe
	Bits
	[26400]
	[26400]
	[26400]

	Max. Throughput averaged over 1 frame
	
	Mbps
	[7.1928]
	[7.8840]
	[8.9208]


Table 5: MCS and TBS options for Test 3

	
	
	MCS#7

	For subframe #0
	Information bit payload
	Bits
	[4968]

	
	Binary channel bits per subframe
	Bits
	[9840]

	For subframe #5
	Information bit payload
	Bits
	N/A

	
	Binary channel bits per subframe
	Bits
	N/A

	For subframes #{2,7}
	Information bit payload
	Bits
	[6200]

	
	Binary channel bits per subframe
	Bits
	[11600]

	For subframes #{1,3,4,6,8,9}
	Information bit payload
	Bits
	[6200]

	
	Binary channel bits per subframe
	Bits
	[12000]

	Max. Throughput averaged over 1 frame
	
	Mbps
	[5.4568]
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Simulation assumptions agreed during RAN4#63AH – FDD
Table 6: Simulation assumptions agreed during RAN4#63AH – FDD [13]:
	Parameter
	Test 1 (TM2)
	Test 2 (TM6)
	Test 3 (TM9)             

	Carrier frequency
	2 GHz

	System bandwidth
	10 MHz

	Transmission mode in serving cell
	TM2
	TM6
	TM9 with 1-layer

	Transmission mode in interfering cells
	TM3
	TM4
	TM9

	MIMO configuration
	2x2, [low] correlation


	2x2, low correlation
	4x2, low correlation

	Channel model and Doppler frequency for target and interfering cells
	EVA70
	EVA5
	EVA5

	
	Use different channel seed for between cells

	Number of interfering cells
	2 interfering cells
	2 interfering cells
	1 interfering cell (only DIP1=-1.73dB is used) 

	Network synchronization
	All cells are synchronous

	Geometry
	Geometry range: [-8:1:6] dB, including G=-2.5dB

	Simulation output for alignment
	Sweep throughput vs. geometry (SINR), keep DIP(s) fixed to agreed values

	DIP values
	DIP1=-1.73dB, DIP2=-8.66dB

	CRS configuration
	2 CRS ports per cell with planning (non-colliding CRS between cells)

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

	CSI-RS periodicity and subframe offset (TCSI-RS / ICSI-RS)
	N/A
	N/A
	5 / 2

	CSI reference signal configuration
	N/A
	N/A
	0

	Resource allocation
	50 PRBs
	50 PRBs
	50 PRBs

	
	
	
	41 PRBs in subfr.#0 (allocated PRBs: RB0–RB20 and RB30–RB49)

	Subframes for demodulation
	All subframes scheduled for demodulation except subframe #5

	MSC and TBS options
	Refer to Table 7
	Refer to Table 8
	Refer to Table 9

	HARQ
	8 HARQ processes and max 4 transmissions

	Feedback mode
	FFS
	FFS
	FFS

	Feedback periodicity & delay for target signal
	Feedback periodicity: 5 msec; Feedback delay: 8 msec

	PMI granularity and rank of interfering signals (% of rank-1 and % of rank-2)
	Randomly changing rank per sub-band from subframe to subframe
	Randomly changing rank and PMI per sub-band from subframe to subframe
	Randomly changing rank and PMI per sub-band from subframe to subframe

	
	Frequency granularity is 6 PRBs

	
	80% rank-1,20% rank-2
	80% rank-1, 20% rank-2
	70% rank-1, 30% rank-2

	PMI for target signal
	N/A
	Follow wideband PMI
	Follow wideband PMI

	Channel and interference estimation at UE
	Practical and realizable channel and interference covariance estimates with no a-priori knowledge of the channel state information

	Physical channels transmitted in serving cell
	PSS/SSS/PBCH

	PCFICH
	CFI = 2

	PCFICH/PDCCH detection
	Not considered

	Physical channels transmitted in interfering cells
	PDCCH

PDSCH: 16QAM modulation is agreed to be used in interfering cells

PSS/SSS/PBCH

	Cyclic prefix
	Normal

	Simulation length
	20000 sub-frames at minimum


Table 7: MCS and TBS options for Test 1

	
	
	MCS#6
	MCS#7

	For subframe #0
	Information bit payload
	Bits
	[5160]
	[6200]

	
	Binary channel bits per subframe
	Bits
	[12384]
	[12384]

	For subframe #5
	Information bit payload
	Bits
	N/A
	N/A

	
	Binary channel bits per subframe
	Bits
	N/A
	N/A

	For subframes #{1,2,3,4,6,7,8,9}
	Information bit payload
	Bits
	[5160]
	[6200]

	
	Binary channel bits per subframe
	Bits
	[13200]
	[13200]

	Max. Throughput averaged over 1 frame
	
	Mbps
	[4.6440]
	[5.5800]


Table 8: MCS and TBS options for Test 2

	
	
	MCS#10
	MCS#11
	MCS#12

	For subframe #0
	Information bit payload
	Bits
	[7992]
	[8760]
	[9912]

	
	Binary channel bits per subframe
	Bits
	[24768]
	[24768]
	[24768]

	For subframe #5
	Information bit payload
	Bits
	N/A
	N/A
	N/A

	
	Binary channel bits per subframe
	Bits
	N/A
	N/A
	N/A

	For subframes #{1,2,3,4,6,7,8,9}
	Information bit payload
	Bits
	[7992]
	[8760]
	[9912]

	
	Binary channel bits per subframe
	Bits
	[26400]
	[26400]
	[26400]

	Max. Throughput averaged over 1 frame
	
	Mbps
	[7.1928]
	[7.8840]
	[8.9208]


Table 9: MCS and TBS options for Test 3

	
	
	MCS#7

	For subframe #0
	Information bit payload
	Bits
	[4968]

	
	Binary channel bits per subframe
	Bits
	[9840]

	For subframe #5
	Information bit payload
	Bits
	N/A

	
	Binary channel bits per subframe
	Bits
	N/A

	For subframes #{2,7}
	Information bit payload
	Bits
	[6200]

	
	Binary channel bits per subframe
	Bits
	[11600]

	For subframes #{1,3,4,6,8,9}
	Information bit payload
	Bits
	[6200]

	
	Binary channel bits per subframe
	Bits
	[12000]

	Max. Throughput averaged over 1 frame
	
	Mbps
	[5.4568]
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Simulation assumptions agreed during RAN4#63AH – TDD
Table 10: Simulation assumptions agreed during RAN4#63AH – TDD [14]:
	Parameter
	Test 1 (TM2)
	Test 2 (TM6)
	Test 3 (TM9)             

	Carrier frequency
	2 GHz

	System bandwidth
	10 MHz

	Uplink downlink configuration
	1

	Special subframe configuration
	4

	Transmission mode in serving cell
	TM2
	TM6
	TM9 with 1-layer

	Transmission mode in interfering cells
	TM3
	TM4
	TM9

	MIMO configuration
	2x2, [low] correlation


	2x2, low correlation
	4x2, low correlation

	Channel model and Doppler frequency for target and interfering cells
	EVA70
	EVA5
	EVA5

	
	Use different channel seed for between cells

	Number of interfering cells
	2 interfering cells
	2 interfering cells
	1 interfering cell (only DIP1=-1.73dB is used) 

	Network synchronization
	All cells are synchronous

	Geometry
	Geometry range: [-8:1:6] dB, including G=-2.5dB

	Simulation output for alignment
	Sweep throughput vs. geometry (SINR), keep DIP(s) fixed to agreed values

	DIP values
	DIP1=-1.73dB, DIP2=-8.66dB

	CRS configuration
	2 CRS ports per cell with planning (non-colliding CRS between cells)

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

	CSI-RS periodicity and subframe offset (TCSI-RS / ICSI-RS)
	N/A
	N/A
	5 / 4

	CSI reference signal configuration
	N/A
	N/A
	0

	Resource allocation
	50 PRBs
	50 PRBs
	50 PRBs

	
	
	
	41 PRBs in subfr.#0, #1, #6 (allocated PRBs: RB0–RB20 and RB30–RB49)

	Subframes for demodulation
	All downlink subframes scheduled for demodulation except subframe #5, i.e. #{0, 1, 4, 6, 9}

	MSC and TBS options
	Refer to Table 11
	Refer to Table 12
	Refer to Table 13

	ACK/NACK feedback mode
	Multiplexing

	HARQ
	7 HARQ processes and max 4 transmissions

	Feedback mode
	FFS
	FFS
	FFS

	Feedback periodicity & delay for target signal
	Feedback periodicity: 5 msec; Feedback delay: 10 or 11 msec

	PMI granularity and rank of interfering signals (% of rank-1 and % of rank-2)
	Randomly changing rank per sub-band from subframe to subframe
	Randomly changing rank and PMI per sub-band from subframe to subframe
	Randomly changing rank and PMI per sub-band from subframe to subframe

	
	Frequency granularity is 6 PRBs

	
	80% rank-1,20% rank-2
	80% rank-1, 20% rank-2
	70% rank-1, 30% rank-2

	PMI for target signal
	N/A
	Follow wideband PMI
	Follow wideband PMI

	Channel and interference estimation at UE
	Practical and realizable channel and interference covariance estimates with no a-priori knowledge of the channel state information

	Physical channels transmitted in serving cell
	PSS/SSS/PBCH

	PCFICH
	CFI = 2

	PCFICH/PDCCH detection
	Not considered

	Physical channels transmitted in interfering cells
	PDCCH

PDSCH: 16QAM modulation is agreed to be used in interfering cells

PSS/SSS/PBCH

	Cyclic prefix
	Normal

	Simulation length
	20000 sub-frames at minimum


Table 11: MCS and TBS options for Test 1

	
	
	MCS#6
	MCS#7

	For subframe #0
	Information bit payload
	Bits
	[5160]
	[6200]

	
	Binary channel bits per subframe
	Bits
	[12528]
	[12528]

	For subframe #5
	Information bit payload
	Bits
	N/A
	N/A

	
	Binary channel bits per subframe
	Bits
	N/A
	N/A

	For subframes #{1,6}
	Information bit payload
	Bits
	[3880]
	[4584]

	
	Binary channel bits per subframe
	Bits
	[10656]
	[10656]

	For subframes #{4,9}
	Information bit payload
	Bits
	[5160]
	[6200]

	
	Binary channel bits per subframe
	Bits
	[13200]
	[13200]

	Max. Throughput averaged over 1 frame
	
	Mbps
	[2.324]
	[2.7768]


Table 12: MCS and TBS options for Test 2

	
	
	MCS#10*
	MCS#11*
	MCS#12*

	For subframe #0
	Information bit payload
	Bits
	[7992]
	[8760]
	[9912]

	
	Binary channel bits per subframe
	Bits
	[25056]
	[25056]
	[25056]

	For subframe #5
	Information bit payload
	Bits
	N/A
	N/A
	N/A

	
	Binary channel bits per subframe
	Bits
	N/A
	N/A
	N/A

	For subframes #{1,6}
	Information bit payload
	Bits
	[6456]
*Note that MCS#11 is used in this subframe
	[7480]
*Note that MCS#12 is used in this subframe
	[8504]
*Note that MCS#13 is used in this subframe

	
	Binary channel bits per subframe
	Bits
	[21312]
	[21312]
	[21312]

	For subframes #{4,9}
	Information bit payload
	Bits
	[7992]
	[8760]
	[9912]

	
	Binary channel bits per subframe
	Bits
	[26400]
	[26400]
	[26400]

	Max. Throughput averaged over 1 frame
	
	Mbps
	[3.6888]
	[4.124]
	[4.6744]


Table 13: MCS and TBS options for Test 3

	
	
	MCS#7

	For subframe #0
	Information bit payload
	Bits
	[4968]

	
	Binary channel bits per subframe
	Bits
	[9840]

	For subframe #5
	Information bit payload
	Bits
	N/A

	
	Binary channel bits per subframe
	Bits
	N/A

	For subframes #{1,6}
	Information bit payload
	Bits
	[4264]

	
	Binary channel bits per subframe
	Bits
	[7872]

	For subframes #{4,9}
	Information bit payload
	Bits
	[6200]

	
	Binary channel bits per subframe
	Bits
	[11600]

	Max. Throughput averaged over 1 frame
	
	Mbps
	[2.5896]


Table 14: RE counts for test 1&2
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Table 15: RE counts for test 3
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Annex A2.3-1 

Simulation assumptions agreed during RAN4#64 – FDD (synchronous)
Table 16: Simulation assumptions for link-level evaluations (FDD) [19]
	Parameter
	Test 1 (TM2)
	Test 2 (TM6)
	Test 3 (TM9)             

	Carrier frequency
	2 GHz

	System bandwidth
	10 MHz

	Transmission mode in serving cell
	TM2
	TM6
	TM9 with 1-layer

	Transmission mode in interfering cells
	TM3
	TM4
	TM9

	MIMO configuration
	2x2, low correlation


	2x2, low correlation
	4x2, low correlation

	Channel model and Doppler frequency for target and interfering cells
	EVA70
	EVA5
	EVA5

	
	Use different channel seed for between cells

	Number of interfering cells
	2 interfering cells
	2 interfering cells
	1 interfering cell (only DIP1=-1.73dB is used) 

	Network synchronization
	All cells are synchronous

	Geometry
	Geometry range: [-8:1:6] dB, including G=-2.5dB

	Simulation output for alignment
	Sweep throughput vs. geometry (SINR), keep DIP(s) fixed to agreed values

	DIP values
	DIP1=-1.73dB, DIP2=-8.66dB

	CRS configuration
	2 CRS ports per cell with planning, non-colliding CRS between cells
	2 CRS ports per cell, colliding CRS between cells

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

	CSI-RS periodicity and subframe offset (TCSI-RS / ICSI-RS)
	N/A
	N/A
	5 / 2

	CSI reference signal configuration
	N/A
	N/A
	0

	Resource allocation
	50 PRBs
	50 PRBs
	50 PRBs

	
	
	
	41 PRBs in subfr.#0 (allocated PRBs: RB0–RB20 and RB30–RB49)

	Subframes for demodulation
	All subframes scheduled for demodulation except subframe #5

	MSC and TBS options
	Refer to Table 17
	Refer to Table 18
	Refer to Table 19

	HARQ
	8 HARQ processes and max 4 transmissions

	Feedback mode
	[PUCCH 1-0]
	[PUCCH 1-1]
	[PUCCH 1-1]

	Feedback periodicity & delay for target signal
	Feedback periodicity: 5 msec; Feedback delay: 8 msec

	PMI granularity and rank of interfering signals (% of rank-1 and % of rank-2)
	Randomly changing rank per sub-band from subframe to subframe
	Randomly changing rank and PMI per sub-band from subframe to subframe
	Randomly changing rank and PMI per sub-band from subframe to subframe

	
	Frequency granularity is 6 PRBs

	
	80% rank-1,20% rank-2
	80% rank-1, 20% rank-2
	70% rank-1, 30% rank-2

	PMI for target signal
	N/A
	Follow wideband PMI
	Follow wideband PMI

	Channel and interference estimation at UE
	Practical and realizable channel and interference covariance estimates with no a-priori knowledge of the channel state information

	Physical channels transmitted in serving cell
	PSS/SSS/PBCH

	PCFICH
	CFI = 2

	PCFICH/PDCCH detection
	Not considered

	Physical channels transmitted in interfering cells
	PDCCH

PDSCH: 16QAM modulation is agreed to be used in interfering cells

PSS/SSS/PBCH

	Tx EVM
	6% in both alignment and impairment simulations

	Noc at antenna port
	-98 dBm

	Cyclic prefix
	Normal

	Simulation length
	20000 sub-frames at minimum


Table 17: MCS and TBS for Test 1

	
	
	MCS#6

	For subframe #0
	Information bit payload
	Bits
	[5160]

	
	Binary channel bits per subframe
	Bits
	[12384]

	For subframe #5
	Information bit payload
	Bits
	N/A

	
	Binary channel bits per subframe
	Bits
	N/A

	For subframes #{1,2,3,4,6,7,8,9}
	Information bit payload
	Bits
	[5160]

	
	Binary channel bits per subframe
	Bits
	[13200]

	Max. Throughput averaged over 1 frame
	
	Mbps
	[4.6440]


Table 18: MCS and TBS for Test 2

	
	
	MCS#11

	For subframe #0
	Information bit payload
	Bits
	[8760]

	
	Binary channel bits per subframe
	Bits
	[24768]

	For subframe #5
	Information bit payload
	Bits
	N/A

	
	Binary channel bits per subframe
	Bits
	N/A

	For subframes #{1,2,3,4,6,7,8,9}
	Information bit payload
	Bits
	[8760]

	
	Binary channel bits per subframe
	Bits
	[26400]

	Max. Throughput averaged over 1 frame
	
	Mbps
	[7.8840]


Table 19: MCS and TBS for Test 3

	
	
	MCS#7

	For subframe #0
	Information bit payload
	Bits
	[4968]

	
	Binary channel bits per subframe
	Bits
	[9840]

	For subframe #5
	Information bit payload
	Bits
	N/A

	
	Binary channel bits per subframe
	Bits
	N/A

	For subframes #{2,7}
	Information bit payload
	Bits
	[6200]

	
	Binary channel bits per subframe
	Bits
	[11600]

	For subframes #{1,3,4,6,8,9}
	Information bit payload
	Bits
	[6200]

	
	Binary channel bits per subframe
	Bits
	[12000]

	Max. Throughput averaged over 1 frame
	
	Mbps
	[5.4568]


Annex A2.3-2 

Simulation assumptions agreed during RAN4#64 – TDD (synchronous)
Table 20: Simulation assumptions for link-level evaluations (TDD) [21]
	Parameter
	Test 1 (TM2)
	Test 2 (TM6)
	Test 3 (TM9)             

	Carrier frequency
	2 GHz

	System bandwidth
	10 MHz

	Uplink downlink configuration
	1

	Special subframe configuration
	4

	Transmission mode in serving cell
	TM2
	TM6
	TM9 with 1-layer

	Transmission mode in interfering cells
	TM3
	TM4
	TM9

	MIMO configuration
	2x2, low correlation


	2x2, low correlation
	4x2, low correlation

	Channel model and Doppler frequency for target and interfering cells
	EVA70
	EVA5
	EVA5

	
	Use different channel seed for between cells

	Number of interfering cells
	2 interfering cells
	2 interfering cells
	1 interfering cell (only DIP1=-1.73dB is used) 

	Network synchronization
	All cells are synchronous

	Geometry
	Geometry range: [-8:1:6] dB, including G=-2.5dB

	Simulation output for alignment
	Sweep throughput vs. geometry (SINR), keep DIP(s) fixed to agreed values

	DIP values
	DIP1=-1.73dB, DIP2=-8.66dB

	CRS configuration
	2 CRS ports per cell with planning, non-colliding CRS between cells
	2 CRS ports per cell, colliding CRS between cells

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

	CSI-RS periodicity and subframe offset (TCSI-RS / ICSI-RS)
	N/A
	N/A
	5 / 4

	CSI reference signal configuration
	N/A
	N/A
	0

	Resource allocation
	50 PRBs
	50 PRBs
	50 PRBs

	
	
	
	41 PRBs in subfr.#0, #1, #6 (allocated PRBs: RB0–RB20 and RB30–RB49)

	Subframes for demodulation
	All downlink subframes scheduled for demodulation except subframe #5, i.e. #{0, 1, 4, 6, 9}

	MSC and TBS options
	Refer to Table 21
	Refer to Table 22
	Refer to Table 23

	ACK/NACK feedback mode
	Multiplexing

	HARQ
	7 HARQ processes and max 4 transmissions

	Feedback mode
	[PUCCH 1-0]
	[PUCCH 1-1]
	[PUCCH 1-1]

	Feedback periodicity & delay for target signal
	Feedback periodicity: 5 msec; Feedback delay: 10 or 11 msec

	PMI granularity and rank of interfering signals (% of rank-1 and % of rank-2)
	Randomly changing rank per sub-band from subframe to subframe
	Randomly changing rank and PMI per sub-band from subframe to subframe
	Randomly changing rank and PMI per sub-band from subframe to subframe

	
	Frequency granularity is 6 PRBs

	
	80% rank-1,20% rank-2
	80% rank-1, 20% rank-2
	70% rank-1, 30% rank-2

	PMI for target signal
	N/A
	Follow wideband PMI
	Follow wideband PMI

	Channel and interference estimation at UE
	Practical and realizable channel and interference covariance estimates with no a-priori knowledge of the channel state information

	Physical channels transmitted in serving cell
	PSS/SSS/PBCH

	PCFICH
	CFI = 2

	PCFICH/PDCCH detection
	Not considered

	Physical channels transmitted in interfering cells
	PDCCH

PDSCH: 16QAM modulation is agreed to be used in interfering cells

PSS/SSS/PBCH

	TX EVM
	6% in both alignment and impairment simulations

	Noc  at antenna port
	-98 dBm

	Cyclic prefix
	Normal

	Simulation length
	20000 sub-frames at minimum


Table 21: MCS and TBS for Test 1

	
	
	MCS#6

	For subframe #0
	Information bit payload
	Bits
	[5160]

	
	Binary channel bits per subframe
	Bits
	[12528]

	For subframe #5
	Information bit payload
	Bits
	N/A

	
	Binary channel bits per subframe
	Bits
	N/A

	For subframes #{1,6}
	Information bit payload
	Bits
	[3880]

	
	Binary channel bits per subframe
	Bits
	[10656]

	For subframes #{4,9}
	Information bit payload
	Bits
	[5160]

	
	Binary channel bits per subframe
	Bits
	[13200]

	Max. Throughput averaged over 1 frame
	
	Mbps
	[2.324]


Table 22: MCS and TBS for Test 2

	
	
	MCS#11*

	For subframe #0
	Information bit payload
	Bits
	[8760]

	
	Binary channel bits per subframe
	Bits
	[25056]

	For subframe #5
	Information bit payload
	Bits
	N/A

	
	Binary channel bits per subframe
	Bits
	N/A

	For subframes #{1,6}
	Information bit payload
	Bits
	[7480]

*Note that MCS#12 is used in this subframe

	
	Binary channel bits per subframe
	Bits
	[21312]

	For subframes #{4,9}
	Information bit payload
	Bits
	[8760]

	
	Binary channel bits per subframe
	Bits
	[26400]

	Max. Throughput averaged over 1 frame
	
	Mbps
	[4.124]


Table 23: MCS and TBS for Test 3

	
	
	MCS#7

	For subframe #0
	Information bit payload
	Bits
	[4968]

	
	Binary channel bits per subframe
	Bits
	[9840]

	For subframe #5
	Information bit payload
	Bits
	N/A

	
	Binary channel bits per subframe
	Bits
	N/A

	For subframes #{1,6}
	Information bit payload
	Bits
	[4264]

	
	Binary channel bits per subframe
	Bits
	[7872]

	For subframes #{4,9}
	Information bit payload
	Bits
	[6200]

	
	Binary channel bits per subframe
	Bits
	[11600]

	Max. Throughput averaged over 1 frame
	
	Mbps
	[2.5896]


Table 24: RE counts for test 1&2
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Table 25: RE counts for test 3
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Annex A2.3-3 

Simulation assumptions agreed during RAN4#64 – FDD (asynchronous)
Table 26: Simulation assumptions for link-level evaluations (FDD) under asynchronous network timing [21]
	Parameter
	Case 1 (TM2)
	Case 2 (TM6)

	Carrier frequency
	2 GHz

	System bandwidth
	10 MHz

	Transmission mode in serving cell
	TM2
	TM6

	Transmission mode in interfering cells
	TM3
	TM4

	MIMO configuration
	2x2, low correlation
	2x2, low correlation

	Channel model and Doppler frequency for target and interfering cells
	EVA70
	EVA5

	
	Use different channel seed for between cells

	Number of interfering cells
	2 interfering cells

	Receivers to be evaluated
	-
Baseline receiver (companies to provide information)
-
RS-based LMMSE-IRC receiver

	Time delays between cells
	All scenarios defined in Table 29 have to be simulated individually

	Geometry
	Geometry range: [-8:1:6] dB, including G=-2.5dB

	Simulation output for alignment
	Sweep throughput vs. geometry (SINR), keep DIP(s) fixed to agreed values

	DIP values
	DIP1= -2.23dB, DIP2= -8.06dB

	CRS configuration
	2 CRS ports per cell with planning, non-colliding CRS between cells

	CSI reference signals
	N/A
	N/A

	CSI-RS periodicity and subframe offset (TCSI-RS / ICSI-RS)
	N/A
	N/A

	CSI reference signal configuration
	N/A
	N/A

	Resource allocation
	50 PRBs
	50 PRBs

	
	
	

	Subframes for demodulation in serving cell
	All subframes scheduled for demodulation except subframe #5

	MSC and TBS options
	Refer to Table 27
	Refer to Table 28

	HARQ
	8 HARQ processes and max 4 transmissions

	Feedback mode
	[PUCCH 1-0]
	[PUCCH 1-1]

	Feedback periodicity & delay for target signal
	Feedback periodicity: 5 msec; Feedback delay: 8 msec

	PMI granularity and rank of interfering signals (% of rank-1 and % of rank-2)
	Randomly changing rank per sub-band from subframe to subframe
	Randomly changing rank and PMI per sub-band from subframe to subframe

	
	Frequency granularity is 6 PRBs

	
	80% rank-1,20% rank-2
	80% rank-1, 20% rank-2

	PMI for target signal
	N/A
	Follow wideband PMI

	Channel and interference estimation at UE
	Practical and realizable channel and interference covariance estimates with no a-priori knowledge of the channel state information

	Physical channels transmitted in serving cell
	PSS/SSS/PBCH

	PCFICH
	CFI = 2

	PCFICH/PDCCH detection
	Not considered

	Physical channels transmitted in interfering cells
	PDCCH (full load, in all subframes)
PDSCH (full load, in all subframes): 16QAM modulation is agreed to be used in interfering cells

PSS/SSS/PBCH

	Tx EVM
	6% in both alignment and impairment simulations

	Noc at antenna port
	-98 dBm

	Cyclic prefix
	Normal

	Simulation length
	20000 sub-frames at minimum for each of the considered scenarios


Table 27: MCS and TBS for Test 1

	
	
	MCS#6

	For subframe #0
	Information bit payload
	Bits
	[5160]

	
	Binary channel bits per subframe
	Bits
	[12384]

	For subframe #5
	Information bit payload
	Bits
	N/A

	
	Binary channel bits per subframe
	Bits
	N/A

	For subframes #{1,2,3,4,6,7,8,9}
	Information bit payload
	Bits
	[5160]

	
	Binary channel bits per subframe
	Bits
	[13200]

	Max. Throughput averaged over 1 frame
	
	Mbps
	[4.6440]


Table 28: MCS and TBS for Test 2

	
	
	MCS#11

	For subframe #0
	Information bit payload
	Bits
	[8760]

	
	Binary channel bits per subframe
	Bits
	[24768]

	For subframe #5
	Information bit payload
	Bits
	N/A

	
	Binary channel bits per subframe
	Bits
	N/A

	For subframes #{1,2,3,4,6,7,8,9}
	Information bit payload
	Bits
	[8760]

	
	Binary channel bits per subframe
	Bits
	[26400]

	Max. Throughput averaged over 1 frame
	
	Mbps
	[7.8840]


Table 29: Time offsets for interfering cells and simulation output
	Scenario
	Simulation output
	Minimum simulation length
	Throughput weighting parameter
	Time offset wrt. serving cell timing (Note 1)

	
	
	
	
	1st interfering cell (DIP1)
	2nd interfering cell (DIP2)

	A
	Throughput vs. geometry to be provided separately
	20000 subframes
	[20%]
	0
	0

	B
	Throughput vs. geometry to be provided separately
	20000 subframes
	[10%]
	0
	a

	C
	Throughput vs. geometry to be provided separately
	20000 subframes
	[15%]
	a
	0

	D
	Throughput vs. geometry to be provided separately
	20000 subframes
	[15%]
	a
	a

	E
	Throughput vs. geometry to be provided separately
	20000 subframes
	[40%]
	b
	c

	
	Aggregated weighted throughput over scenarios A,B,C,D,E vs. geometry
	100000 subframes
	[100%]
	All above scenarios included


Note 1: Proposal for a, b and c values: a=[0.5ms+0.5 OFDM symbol], b=[0.33 ms], c=[0.67 ms].

Annex A2.3-4 

Simulation assumptions agreed during RAN4#64 – Verifying receiver type for demodulation and CSI [22]
The missing test coverage for both the UE domodulation and the CSI reporting is that there is no guarantee that the UE uses an advance receiver (e.g. IRC receiver) for either part. It’s possible that the UE uses e.g. an IRC to pass the normal UE demodulation test but an MRC receiver to pass the CSI test or vise versa. So a new test is agreed to be introduced to verify that UE demodulation and CSI reporting is consistent for the receiver type.
A relative throughput fading criterion for CQI with report mode PUCCH 1-0 with SIMO TM1 is proposed to be investigated for this purpose:
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The proposed channel modeling is 
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where the serving cell channel 
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Figure 1 Test setup for the studied relative throughput criterion
When a certain is defined such as >1, an IRC receiver is expected to easily pass a test based on such criterion but with a MRC receiver it would underestimate the CQI and fail such test. There are 4 different combinations of MRC and IRC to be considered in the simulation for alignement purpose. Also it is possibly necessary to study the need for an additional requirement on the minimum BLER to prevent under-reporting.

(1) MRC on CSI reporting + MRC on UE demodulation as MRC/MRC
(2) IRC on CSI reporting + IRC on UE demodulation as IRC/IRC
(3) MRC on CSI reporting + IRC on UE demodulation as MRC/IRC 
The proposed framework as an initial simulation assumption can be found in Chapter 3 and the initial simulation setup for Geometry and DIP for alignement purpose can be found in Table 30. In case by using current numbers listed in Table 30 we can’t find the proper test points other proposals can be considered too.

Table 30: Initial simulation setup for evaluation
	SINR(Geometry) [dB]
	[-4:2:10]

	DIP for the only one interfering cell [dB]
	[-0.41, -0.21]

	Corresponding INR(Interference Noise Ratio) from DIP [dB]
	[10, 13.0]

	Corresponding correlation ratio from DIP
	[0.91, 0.95]

	UE CSI/demodulation algorithm
	MRC/MRC, MRC/IRC, IRC/IRC

	Output of simulation
	LER


The proposed framework for evaluation [22] would look like the following in case it is further used as basis for a requirement scenario in TS36.101:

· Additional requirements for enhanced receiver types
This clause includes requirements for the reporting of channel state information (CSI) for receivers of the enhanced type for which the performance requirements in [clause with the demodulation requirements for the enhanced receiver type] apply. The purpose of the test is to verify that the reporting of the channel state is based on the receiver of the enhanced type. Performance requirements are specified in terms of the relative increase of the throughput obtained when the transport format is that indicated by the reported CQI subject to an interference model compared to the case with an applied white Gaussian noise model, and a requirement on the minimum BLER of the transmitted transport formats indicated by the reported CQI.

· Minimum requirement PUCCH 1-0 (Cell-Specific Reference Symbol)
· FDD

For the parameters specified in Table 31, and using the downlink physical channels specified in Annex C, the minimum requirements are specified in Table 32 and by the following 

a)
the ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index subject to an interference source with specified DIP and that obtained when transmitting the transport format indicated by each reported wideband CQI index subject to a white Gaussian noise source shall be ≥ ;

b)
when transmitting the transport format indicated by each reported wideband CQI index, the average BLER for the indicated transport formats shall be greater than or equal to TBD
The transport block sizes TBS for wideband CQI median and reported wideband CQI are selected according to Table A.4-3 (for Category 2-8) or Table A.4-9 (for Category 1) [23]. 
Table 31: Fading test for single antenna (FDD)

	Parameter
	Unit
	Cell 1
	Cell 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	1 (port 0)

	Cell ID
	
	0
	1

	 SINR (Note 3)
	dB
	TBD
	N/A

	
Error! Objects cannot be created from editing field codes.
	dB[mW/15kHz]
	-98
	N/A

	Propagation channel
	
	EPA5
	Static (Note 8)

	Correlation and antenna configuration
	
	Low (1 x 2)
	N/A

	Dominant interferer proportion (Note 5)
	dB
	N/A
	TBD

	Reporting mode
	
	PUCCH 1-0
	N/A

	Reporting periodicity
	ms
	Npd = 2
	N/A

	CQI delay
	ms
	8
	N/A

	 Physical channel for CQI reporting
	
	PUSCH (Note 4)
	N/A

	PUCCH Report Type
	
	4
	N/A

	cqi-pmi-ConfigurationIndex
	
	1
	N/A

	Max number of HARQ transmissions
	
	1
	N/A

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

Note 2:
Reference measurement channel according to Table A.4-1 for Category 2-8 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1 and Table A.4-7 for Category 1 with one/two sided dynamic OCNG Pattern OP.1/2 FDD as described in Annex A.5.1.1/2 [23].

Note 3:
For each test, the minimum requirements shall be fulfilled for at least one of the two SINR(s) and the respective wanted signal input level. 

Note 4:
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#1, #3, #7 and #9 to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#5, #7, #1 and #3.
Note 5:     The respective received power spectral density of each interfering cell relative to 
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 is defined by its associated DIP value [4].
Note 6:
Two cells are considered in which one is the serving cell and the other is the interfering cell. The number of the CRS ports in both cells is the same. Intefering cell is fully loaded.

Note 7: 
Both cells are time-synchronous.
Note 8:     Static channel is used for the interference model. In case for white Guassian noise model Cell 2 is skipped.


Table 32: Minimum requirement (FDD)

	
	Test 1
	Test 2

	 
	TBD
	TBD

	UE Category
	1-8
	1-8


· TDD

For the parameters specified in Table 33, and using the downlink physical channels specified in Annex C, the minimum requirements are specified in Table 34 and by the following 

a)
the ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index subject to an interference source with specified DIP and that obtained when transmitting the transport format indicated by each reported wideband CQI index subject to a white Gassuan noise source shall be ≥ ;

b)
when transmitting the transport format indicated by each reported wideband CQI index, the average BLER for the indicated transport formats shall be greater than or equal to TBD.

The transport block sizes TBS for wideband CQI median and reported wideband CQI are selected according to Table A.4-3 (for Category 2-8) or Table A.4-9 (for Category 1) [23]. 
Table 33: Fading test for single antenna (TDD)

	Parameter
	Unit
	 Cell 1
	 Cell 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	1 (port 0)

	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	Cell ID
	
	0
	1

	 SINR (Note 3)
	 dB
	TBD
	N/A

	
Error! Objects cannot be created from editing field codes.
	dB[mW/15kHz]
	-98
	-98

	Propagation channel
	
	EPA5
	Static(Note 8)

	Correlation and antenna configuration
	
	Low (1 x 2)
	N/A

	Dominant interferer proportion (Note 5)
	dB
	N/A
	TBD

	Reporting mode
	
	PUCCH 1-0
	N/A

	Reporting periodicity
	ms
	Npd = 5
	N/A

	CQI delay
	ms
	10 or 11
	N/A

	Physical channel for CQI reporting
	
	PUSCH (Note 4)
	N/A

	PUCCH Report Type
	
	4
	N/A

	cqi-pmi-ConfigurationIndex
	
	3
	N/A

	Max number of HARQ transmissions
	
	1
	N/A

	ACK/NACK feedback mode
	
	Multiplexing
	N/A

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

Note 2:
Reference measurement channel according to Table A.4-2 for Category 2-8 with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1 and Table A.4-8 for Category 1 with one/two sided dynamic OCNG Pattern OP.1/2 TDD as described in Annex A.5.2.1/2 [23].

Note 3:
For each test, the minimum requirements shall be fulfilled for at least one of the two SINR(s) and the respective wanted signal input level.

Note 4:
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.
Note 5:     The respective received power spectral density of each interfering cell relative to 
[image: image16.wmf]´

oc

N

 is defined by its associated DIP value [4].
Note 6:
Two cells are considered in which one is the serving cell and the other is the interfering cell. The number of the CRS ports in both cells is the same. Intefering cell is fully loaded.

Note 7: 
Both cells are time-synchronous.
Note 8:     Static channel is used for the interference model. In case for white Guassian noise model Cell 2 is skipped.


Table 34: Minimum requirement (TDD)

	
	Test 1
	Test 2

	 
	TBD
	TBD

	UE Category
	1-8
	1-8


Annex A2.4

Assumptions for Test 1
FFS
Annex A2.5

Assumptions for Test 2
FFS
Annex A2.6

Assumptions for Test 3
FFS
Annex A3 

List of Agreements
Annex A3.1

Agreements reached during RAN4#62bis
Ad hoc minutes for advanced receivers agreed in R4-122060 [3].
Summary of link-level performance evaluation at G=-2.5dB geometry agreed in R4-122059.
Agreements on median DIPs and DIP profiles at G=-2.5dB geometry [3]:
· G=0dB: For both Scenario 1 and Scenario 2, the associated link level gains for DIP profile #14 (DIP1=-2.0561dB and DIP2=-8.2463dB) are the closest compared to the gains averaged over all 20 profiles.

· G=-2.5dB: For both Scenario 1 and Scenario 2, the associated link level gains for DIP profile #12 (i.e. DIP1= -1.73dB and DIP2=-8.66dB) are the closest compared to the gains averaged over all 20 profiles.

· Typical DIP profiles at G=-2.5dB and G=0dB are selected as baseline for the work item.

· This decision does not imply a given number of interfering cells.

· Both geometries G=-2.5dB and G=0dB are considered for the time being.
Agreements on test coverage and framework [3]:
· RS-based LMMSE-IRC is assumed as baseline receiver structure for deriving performance requirements
· Tests coverage in terms of transmission modes:

· TM6 in serving cell, TM4 in interfering cells

· TM9 rank-1 SU-MIMO in serving cell, TM9 rank-1/-2 SU-MIMO in interfering cells

· TM2 in serving cell, TM3 in interfering cells: subject to further evaluation until RAN4#63. Decision to be made during RAN4#63.
· Test cases assume 10MHz system bandwidth

· All test cases assume non-colliding CRS with 2 ports/cell

· Requirements to be defined using a single component carrier

· Antenna configuration:

· CRS based transmission modes: 2x2, low correlation

· DM-RS based transmission modes: 4x2, low correlation

· Geometry definition as in TR36.829:

· [image: image17.png]orl





· More studies needed for 2 interfering cells versus 1 interfering cell
· Companies invited to submit throughput results for LMMSE-IRC for 1 and 2 interfering cells for agreed DIP profiles

· Decision on the number of interfering cells (1 or 2) to be made next meeting.
· TE vendors to provide input on the test complexity for a given number of interfering cells
· Same rank-1 & rank-2 probabilities in interfering cells as the ones considered during the study item

· In link level simulations, data is transmitted on all subframes in all cells
· Fixed modulation order for interfering cells

· QPSK or 16QAM modulated random symbols

· Input is invited from interested companies

· Decision next meeting
· As baseline for link level evaluation: random rank & PMI per subband and per subframe in interfering cells
· Randomly changing per sub-band per 10 msec periodicity by interested companies
· A single interference model will be selected in the end for test cases
· Propagation conditions: 
· EVA5 as baseline
· Higher velocities can be considered
· PRB allocation: 50 PRB

· PMI reporting: follow WB PMI
· Downselect MCS such that LMMSE-IRC approaches around x% relative throughput at geometry of interest

· G=-2.5dB: MCS 7 and 8

· G=0dB: MSC 10 and 11

· Requirement to be set as x% of maximum throughput of the considered MCS
· x=[70%] as a baseline
· For TM2 studies:

· In simulations for RAN4#63, 80% rank-1, 20% rank-2 is assumed in interfering cells
· Link level simulations results to be provided by RAN4#63 by interested companies

Simulation assumptions agreed in R4-122001 [4].
Annex A3.2

Agreements reached during RAN4#63

A summary of link level performance evaluations was agreed in R4-123576 [6].

Minutes of the evening adhoc session on advanced receivers were agreed in R4-123033 [7].

A first version of a framework document for advanced receivers work item was agreed in R4-123638 [8].

Simulation assumptions for link level performance evaluations due for RAN4#63AH were agreed in R4-123639 [9].
Agreements on test coverage and framework [6]:
· Adhoc session recommends approval of revised version of R4-122999, with the following corrections:

· Text in Section 2.2 will be corrected to “The purpose of this scenario is to verify the UE demodulation performance of TM6 transmission in the presence of TM4 type of inter-cell interference.” 
· Remove FFS from Section 2.1 header.

· Test coverage is added for TM2 (TM3 in interfering cells)

· TM6 and TM9 coverage already agreed during RAN4#62bis

· The following FRC demodulation test cases are introduced:

	Test Number
	Transmission Mode in serving cell
	Transmission Mode in Interfering Cells

	1
	TM2
	TM3

	2
	TM6
	TM4

	3
	TM9 rank-1
	TM9


· No further demodulation test cases added

· Introduce above test cases for both FDD/TDD

· Test parameters and simulations to start with FDD

· Test parameters for TDD to be discussed and agreed during RAN4#63AH

· Companies invited to provide input on TDD parameters for RAN4#63AH
· Random rank & PMI per CQI subband and per subframe as baseline assumption

· Decision to be made during RAN4#63AH. Input expected from interested companies

· The group agrees on the benefit of having 2 explicitly modeled interfering cells in 2x2 and 4x2 tests 

· 2x2 (Test 1 &2): agree to have 3 cells explicitly modeled (1 serving cell, 2 interfering cells)

· 4x2 (Test 3): 

· Option 1 is 3 cells explicitly modeled (1 serving cell, 2 interfering cells). 

· Option 2 is 2 cells explicitly modeled (1 serving cell, 1 interfering cells).

· DIP1 is the same as Option 1

· Both options to be evaluated, decision to be made next meeting 

· Input on test complexity from TE vendors expected in next meeting

· Methods to reduce test complexity can be investigated

· Down-select a single DIP set (DIP1=-1.73dB, DIP2=-8.66dB)
· Rank-1 & rank-2 probabilities:

· Test 1 & 2: 80% rank-1, 20% rank-2

· Test 3: 70% rank-1, 30% rank-2
· Physical channels transmitted in serving cell:

· PSS/SSS/PBCH

· Physical channels transmitted in interfering cells:

· PDCCH

· PDSCH: 16QAM modulation is agreed to be used in interfering cells

· PSS/SSS/PBCH

· Antenna configuration & correlation

· Test 1: 2x2 [medium] assumed so far: RAN4 correlation modeling is real-valued and the 2 interferers have thus the same spatial direction

· Change to [low] correlation in Test 1 as working assumption

· Interested companies can investigate the relative IRC vs. baseline receiver gain for low and medium correlation. Issue with the 2 interferers having the same spatial direction needs to be addressed (e.g. by using a rotating beam as in Rel-10 eDL-MIMO 8-Tx PMI tests).

· Test 2: Keep 2x2 low correlation

· Test 3: Keep 4x2 low correlation

· Propagation parameters

· Tentatively agree on [EVA70] for Test 1

· Companies to check IRC gain and final decision to be made by RAN4#63AH

· Keep [EVA5] for Test 2 and Test 3

· Subframes for demodulation in serving cell:

· All subframes scheduled for demodulation except subframe #5

· Simulation output for alignment: throughput vs. geometry 

· Sweep throughput vs. geometry (SINR), keeping DIP(s) fixed to agreed values

· Geometry range: to be specified in simulation assumptions

· Input on how to set the requirement to be provided next meeting

· Choices of MCS:

· Test 1: [MCS#6,#7] 

· Test 2: [MCS#10, MSC#11, MCS#12] can be simulated
· Test 3: [MCS#7]

· Decision to be made next meeting

· Capture agreements in simulation assumptions document for Approval on Friday 25.05.

Annex A3.3

Agreements reached during RAN4#63AH

A summary of link level performance evaluations was agreed in R4-63AH-0008 [11].

Minutes of the evening adhoc session on advanced receivers were agreed in R4-63AH-0208 [10].

A first revision of the framework document for advanced receivers work item was agreed in R4-63AH-0005 [12].

Simulation assumptions for link level performance evaluations due for RAN4#64 were agreed in R4-63AH-0193 [13] for FDD and in R4-63AH-0210 [14] for TDD.
Agreements on test coverage and framework [10]:
· Adhoc session recommends approval of R4-63AH-0005.

· Spatial correlation in Test 1:

· 2x2, [low] correlation in all cells is kept as working assumption
· Propagation conditions:

· Confirm EVA70 for Test 1

· Confirm EVA5 in Test 2 & Test 3

· Number of interfering cells in Test 3:

· Agree on Option 2 for Test 3: 2 cells explicitly modeled (1 serving cell, 1 interfering cell).

· DIP1 is the same as in Test 1 & Test 2

· PMI and rank in interfering cells:

· For the network synchronous test cases:

· In Test 1: Agree on random rank per CQI subband and per subframe (rank-1 is SFBC transmission scheme, rank-2 is large delay CDD)

· In Test 2 & Test3: Agree on random rank & PMI per CQI subband and per subframe in interfering cells

· Frequency granularity of random rank/PMI in interfering cells is 6 PRB in Test 1, Test 2, Test 3
· Agreement reached during the evening adhoc on test point/requirement setting was revised during main session (28.06.2012) to the following:

· Option 1: Test point at [70%] relative throughput, requirement in terms of maximum G at test point

· Option 2: Test point at target geometry (Test 1 & 3: G=-2.5dB; Test 2: G=0dB), requirement in terms of minimum achieved relative throughput

· Agreement: Option 1 as baseline and keep Option 2 in the spreadsheet

· FFS: additional test could be further studied to verify the receiver type

· Interested companies requested to submit IRC throughput for both explicitly modeled interference and AWGN interference only

· Simulation output for alignment for RAN4#64: 

· Sweep throughput vs. geometry (SINR), keeping DIP1 & DIP2 fixed

· Geometry range: [-8dB to 6dB] including G=-2.5dB

· Current MCS choices remain the same as agreed in RAN4#63:

· Test 1: [MCS#6,#7] 

· Test 2: [MCS#10,#11,#12]

· Test 3: [MCS#7]

· Companies to provide input on MCS down-selection for Test 1, Test 2, Test 3 for RAN4#64, with consideration on implementation margins

· Agreements on TDD parameters:

· UL/DL configuration: 1

· Special subframe:

· Configuration: 4

· MCS: same modulation & match code rate closest to normal subframes 

· Subframes for demodulation: 

· All downlink subframes except #5, i.e. #{0, 1, 6, 4, 9}

· Resource allocation: 50 PRB (Test 1 & 2); 41PRB in subframes #0, #1, #6 (Test 3) 

· ACK/NACK feedback mode: Multiplexing

· Feedback modes: FFS for FDD and TDD

· Feedback delay: 10 or 11ms

· Number of HARQ processes: 7

· CSI-RS (Test 3): configuration FFS, periodicity TCSI-RS=5, subframe offset ICSI_RS=4

· Payload sizes/MCS: 
· TBD (input by Huawei & CATT available), to be defined by end of the meeting

· Antenna configuration and spatial correlation (Test 3): 4x2 low correlation

· PMI for target signal (Test 2 & 3): Follow wideband PMI
· Capture agreements in simulation assumptions document for Approval by the end of the meeting.

Annex A3.4

Agreements reached during RAN4#64
Minutes of the evening adhoc session on advanced receivers were agreed in [15].

A second revision of the framework document for advanced receivers work item was agreed in [16].

Spread-sheets summarizing the link level performance evaluation (network synchronous case) due for RAN4#64 were noted in [17] and [18] for FDD and TDD, respectively.

Simulation assumptions for alignment and impairment simulations (network synchronous case) due for RAN4#64bis were agreed in [19] and [20] for FDD and TDD, respectively.

Link level simulation assumptions for advanced receiver in the case of asynchronous network timing were agreed in [21].

The following agreement was reached related to verifying the receiver type for UE demodulation and CSI reporting:

· One CRS based test is introduced to verify receiver type for UE demodulation and CSI reporting for FDD and TDD within the time of work item completion date.

· CSI-RS based test is FFS.
· Initial simulation assumptions were agreed in [22].

Agreements on test coverage and framework [15]:

· Adhoc session recommends approval of framework document in R4-124292
· Antenna configuration & correlation for Test 1
· Confirm 2x2, low correlation in all cells for Test 1
· Observations based on input contributions:

· Test 1 (FDD and TDD): Majority of companies supports MCS#6

· Test 2 (FDD and TDD) : No clear majority based on input contributions

· Some companies propose to set the same MCS for FDD and TDD

· Agree on MCS#6 for Test 1 for FDD and TDD
· Proposed methodology to down-select MCS for Test 2:

· Base decision on alignment results averaged across companies

· Consider geometry achieving 70% relative throughput

· Add typical margin of X for selecting the MCS, e.g. X=1.0dB

· Choose MCS for which the resulting geometry value falls in the range ~[-2.5dB,0dB]

· Based on current version of summary spreadsheets, this leads to MCS#11 in Test 2 for FDD and TDD

· Agree on MCS#11 for Test 2 in both FDD and TDD

· Test point definition, test metric
· Keep working with baseline agreement

· FFS: additional test could be further studied to verify the receiver type

· Interested companies requested to submit IRC throughput for both explicitly modeled interference and AWGN interference only

· RF input levels: Use Noc=-98dBm as in majority of existing demodulation test cases

· Tx EVM= 6%:

· For alignment simulations (no impact expected at considered geometries)

· For impairment simulations

· UE feedback modes

· Test 1: [PUCCH 1-0]

· Test 2: [PUCCH 1-1] 

· Test 3: [PUCCH 1-1] 

· CRS configuration in Test 3

· Colliding CRS between serving and interfering cell in order to ensure that UE does not use CRS for interference covariance estimation

· Link level simulation assumptions for FDD and TDD to updated during RAN4#64 in separate Tdocs for Approval

· Alignment simulation campaign continues (FDD/TDD)

· Sweep throughput vs. geometry (SINR), keeping DIP1 & DIP2 fixed

· Geometry range: [-8dB to 6dB] including G=-2.5dB

· Impairment results requested for RAN4#64bis (FDD/TDD)
Asynchronous studies:

· Outcome of system level simulations
· Observations on the structure of the asynchronous interference in terms of power (DIP1, DIP2)

· A majority of companies observed a lower DIP1 and higher DIP2 value compared to DIPs in synchronous case

· One company observed a lower DIP1 and lower DIP2 value compared to DIPs in synchronous case

· Link level assumptions (asynchronous case) to be drafted by Friday 17/08 in a separate document for approval. 

· The following aspects of link level assumptions are agreed during the adhoc session:

· Reuse (as much as possible) simulation assumptions for Test 1 and Test 2 (FDD synchronous case)

· As baseline, MCS choices:

· Test 1: MCS#6

· Test 2: MCS#11

· Random rank & PMI per CQI subband and per subframe in interfering cells as baseline assumption

· Frequency granularity of random rank/PMI in interfering cells is 6 PRB

· DIP1 and DIP2 to be agreed offline by Friday 17/08.

· Aspects to consider and for further discussion:

· Timing offsets for interfering cells

· Frequency offsets between different cells
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