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1
Introduction
This contribution provides Huawei and HiSilicon link level simulation results based on simulation assumptions agreed in  [1]. Based on these results we discuss several remaining issues for the test setup.
2
Simulation results and discussion
In RAN4-123639, the FDD baseline simulation assumptions were agreed. The detailed simulation assumptions are listed in the Annex. In the following we provide our link level simulation results and suggest a couple of down-selections on the test setup.
2.1 Test 1 (SINR=-2.5dB, TM2/TM3)
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It is observed that at MCS=6, 72% of maximum throughput can be achieved at -2.5 dB geometry. So MCS6 could be selected as the testing MCS value.
Proposal 1: 

Use MCS6 as the testing MCS value for test case 1.
2.2 Test 2 (SINR=0dB, TM6/TM4)

[image: image3.wmf]MCS

SINR(dB)

-8

-7

-6

-5

-4

-3

-2.5

-2

-1

0

1

2

3

4

5

6

Throughput

(Mbps)

0.742856

1.423775

2.106691

2.671326

3.168428

3.714682

4.081514

4.469926

5.417377

6.248146

6.805588

7.08251

7.15324

7.175218

7.18241

7.188804

1st TX 

BLER

1.00

1.00

1.00

1.00

0.97

0.82

0.70

0.58

0.32

0.15

0.06

0.02

0.01

0.00

0.00

0.00

Fraction of 

max 

throughput

10%

20%

29%

37%

44%

52%

57%

62%

75%

87%

95%

98%

99%

100%

100%

100%

Throughput

(Mbps)

0.598308

1.290786

2.059914

2.723484

3.26748

3.802278

4.140414

4.541184

5.471058

6.490722

7.240578

7.655364

7.813044

7.857282

7.869984

7.876554

1st TX 

BLER

1.00

1.00

1.00

1.00

0.99

0.90

0.81

0.68

0.43

0.21

0.09

0.03

0.01

0.00

0.00

0.00

Fraction of 

max 

throughput

8%

16%

26%

35%

41%

48%

53%

58%

69%

82%

92%

97%

99%

100%

100%

100%

Throughput

(Mbps)

0.399454

1.033326

1.891705

2.678222

3.314573

3.879557

4.151641

4.466347

5.291026

6.342193

7.462745

8.252731

8.691833

8.848938

8.891064

8.904941

1st TX 

BLER

1.00

1.00

1.00

1.00

1.00

0.98

0.95

0.88

0.65

0.40

0.19

0.08

0.03

0.01

0.00

0.00

Fraction of 

max 

throughput

4%

12%

21%

30%

37%

43%

47%

50%

59%

71%

84%

93%

97%

99%

100%

100%

MCS10

MCS11

MCS12


[image: image4.emf]-8 -6 -4 -2 0 2 4 6

0

1

2

3

4

5

6

7

8

9

SINR (dB)

Throughput (Mbps)

Test 2 (G = 0dB,TM6/TM4)

 

 

MCS10

MCS11

MCS12

SINR= 0dB

SINR@70%


It is observed that at MCS=12, 71% of maximum throughput can be achieved at 0 dB geometry. So MCS12 could be selected as the testing MCS value.

Proposal 2: 

Use MCS12 as the testing MCS value for test case 2.
2.3 Test 3 (SINR=-2.5dB, TM9/TM9)
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It is observed that the throughput gap between 1 and 2 interfering cells is pretty small. Considering that there are total 24 channel faders required for 2 interfering cells testing, it is natural to select using just 1 interfering cell in this test case for trade off between throughput gain and complexity. 
Proposal 3: 

Use 1 interfering cell for test case 3.
CRS based interference estimation is obtained by estimating the interfering signal at the serving CRS locations. While in the practical deployment, there is the possibility that UE could not properly estimate the interference because of colliding CRS. In these scenarios, DMRS based interference estimation should be used. The DMRS based channel estimation and hence the interference estimation is different from the CRS based one and its performance should be verified. So we propose to setup the test 3 with colliding CRS to verify UE’s DMRS based IRC performance. Note that this will not affect the simulation results based on the agreed simulation assumptions.
Proposal 4: 

Use colliding CRS for real test setup for test case 3.
For TM9, which is the transmission mode for test case 3, the precoding granularity is one PRG according to 36.213 [2] and it should be used in the real test setup. Assuming larger PRB bundling than one PRG will cause degradation in UE’s demodulation performance. 
Proposal 5: 

Use one PRG as the size of PRB bundling in the real test setup for test case 3.  
Note that proposal 4 and 5 most likely will not affect the current simulation results alignment. 
3
Conclusions

In this contribution, we provided the link level simulation results based on the simulation assumptions agreed in R4-123639. From the results, we propose,
Proposal 1: 

Use MCS6 as the testing MCS value for test case 1.

Proposal 2: 

Use MCS12 as the testing MCS value for test case 2.

Proposal 3: 

Use 1 interfering cell for test case 3.

Proposal 4: 

Use colliding CRS for real test setup for test case 3.

Proposal 5: 

Use one PRG as the size of PRB bundling in the real test setup for test case 3.
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Annex
Simulation assumptions for link level evaluation

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


Table 2: 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 3: 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 4: 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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