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1 Introduction

In RAN4#63meeting the simulation assumption for link level evaluation was agreed in [1] as listed below.
RS-based LMMSE-IRC is assumed as reference receiver structure. Simulation assumptions are provided in Table 1.

Table 1: Simulation assumptions for link-level evaluations (FDD)

	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 2
	Refer to Table 3
	Refer to Table 4

	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).
In this contribution we provide the simulation results for Test 1 with low and medium channel correlation with consideration of number of interfering cells for Test 1.  
2 Link level simulation results

Figure 1 gives the throughput results with low correlation channel for Test 1. Figure 2 gives the throughput results with medium correlation channel without any phase rotation for Test 1.
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Figure 1 Throughput vs number of interfering cells with low correlation channel for Test 1 (G=0dB with MCS=10)
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Figure 2 Throughput vs number of interfering cells with medium correlation channel for Test 1 without phase rotation (G=-2.5dB with MCS=7, 8)
From Figure 1 we can see the IRC vs MRC gain could still achieve more than 10% with low channel correlation. For Figure 2 since there is no beam rotation applied for either the serving or the interfering cells the gain we saw here was not realistic. Due to only real number was defined for the channel model in [2] when we have more interfering cells modeled the beam was always pointing to the same direction which is why a linearly increasing IRC gain was seen in Figure 2 when increasing the number of interfering cells with an IRC receiver. This proves our suspicion listed in Note 1 in Table 1.
In Note 1 it says “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)”. But actually only the channel model with XPol was defined with a rotating beam in Rel-10 PMI test. Since the default channel model for Test 1 is ULA we shall also define what type of phase rotation should be applied for ULA before any further simulation results. Before we prove this random phase could solve such linear IRC gain problem we should keep the channel correlation as low to achieve a good alignment results for Test 1 with TM2.
As the way forward to define the correlation of the MIMO channel model for Test 1 with TM2 we propose the following 2 proposals listed below.
Proposal 1: Study and define the random phase model for ULA channel model for medium correlation. Further check if this solution could solve the problem of the linear increasing gain with IRC receiver when modeling more interfering cells.
Proposal 2: Before Proposal 1 proved to be working use low correlation with still a relative good IRC gain.

3 Conclusions

In this contribution we provide the simulation results considering low and medium correlation and propose 2 options as below.
Proposal 1: Study and define the random phase model for ULA channel model. Further check if this solution could solve the problem of the linear increasing gain with IRC receiver when modeling more interfering cells.
Proposal 2: Before Proposal 1 proved to be working use low correlation with still a relative good IRC gain.
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5 Appendix
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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