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1 Introduction
Simulation assumptions to evaluate the BS demodulation performance for Phase II, were approved in RAN4#76 [1]. In this tdoc we present ideal simulation results.
2 Discussion
In the Ad Hoc Meeting minutes [1] it was stated that:
Agreements:
· The method to verify the per-TTI and per-PRB interference covariance estimation

· Option b: Specify the full PRB performance requirements with ETU70 for interferers and reference receiver which conducts per-TTI and per-PRB interference covariance estimation.
· Propagation conditions for interference signal:

· Option 3a: If the serving channel is EPA5, use ETU5 for the interfering channel;
· Option 4: If the serving channel is EVA70, use ETU70 for the interfering channel.
· Interference set:

· Keep (DIP1, DIP2) = (-1.11, -10.91) and  (DIP1, DIP2) = (-0.43, -13.78) and further discuss whether we should down-select in the next meeting.

· How to select the DIP set for the conformance test and define the applicability rule is FFS.

· System bandwidths

· 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz;

· Interference number:

· Model [1] interferer for 2Rx test cases;

· For 1 interferer case, we only pick DIP1 value as DIP value for evaluation.

· Model [2] interferers for 4Rx and 8Rx test cases

· Based on the agreement of the propagation conditions for interferers, companies need to provide the ideal results for alignment.
· DMRS bases sequence:

· Use the different base sequences for serving UE and interference UEs.
We have used the general assumption from [2] and the template from [3] and adapted it to the agreements from the Ad Hoc. This is shown in Figure 1. The results are shown in figures 2-7 for the 6 different bandwidths.
	Num
	PRB allocation/
Band width
	MCS
	Propagation condition (Serving, interferers)
	Antenna configuration for serving and interferers
	(DIP1, DIP2) dB

	1
	50 PRB/10MHz
	[6]
	(EPA5, ETU5)
	1x2 Low
	(-1.11, N/A)

	2
	50 PRB/10MHz
	[6]
	(EPA5, ETU5)
	1x2 Low
	(-0.43, N/A)

	3
	50 PRB/10MHz
	[15]
	(EPA5, ETU5)
	1x4 Low
	(-1.11, -10.91)

	4
	50 PRB/10MHz
	[15]
	(EPA5, ETU5)
	1x4 Low
	(-0.43, -13.78)

	5
	50 PRB/10MHz
	[20]
	(EPA5, ETU5)
	1x8 Low
	(-1.11, -10.91)

	6
	50 PRB/10MHz
	[20]
	(EPA5, ETU5)
	1x8 Low
	(-0.43, -13.78)

	7
	50 PRB/10MHz
	[6]
	(EVA70, ETU70)
	1x2 Low
	(-1.11, N/A)

	8
	50 PRB/10MHz
	[6]
	(EVA70, ETU70)
	1x2 Low
	(-0.43, N/A)

	9
	50 PRB/10MHz
	[15]
	(EVA70, ETU70)
	1x4 Low
	(-1.11, -10.91)

	10
	50 PRB/10MHz
	[15]
	(EVA70, ETU70)
	1x4 Low
	(-0.43, -13.78)

	11
	50 PRB/10MHz
	[20]
	(EVA70, ETU70)
	1x8 Low
	(-1.11, -10.91)

	12
	50 PRB/10MHz
	[20]
	(EVA70, ETU70)
	1x8 Low
	(-0.43, -13.78)



Table 1: Simulation cases for Phase II ideal simulations

[image: image1.emf]MMSE-IRC 

perforamcne

MMSE 

performance

SINR gain at 

70%

1 50 

PRB/10MHz

[6] (EPA5, ETU5) 1x2 Low (-1.11, N/A) -4,27  -2,30  1,97 

2 50 

PRB/10MHz

[6] (EPA5, ETU5) 1x2 Low (-0.43, N/A) -6,39  -2,55  3,85 

3 50 

PRB/10MHz

[15] (EPA5, ETU5) 1x4 Low (-1.11, -10.91) -3,16  0,16  3,32 

4 50 

PRB/10MHz

[15] (EPA5, ETU5) 1x4 Low (-0.43, -13.78) -6,33  -0,24  6,09 

5 50 

PRB/10MHz

[20] (EPA5, ETU5) 1x8 Low (-1.11, -10.91) -2,72  0,48  3,20 

6 50 

PRB/10MHz

[20] (EPA5, ETU5) 1x8 Low (-0.43, -13.78) -6,73  -0,05  6,68 

7 50 

PRB/10MHz

[6] (EVA70, ETU70) 1x2 Low (-1.11, N/A) -3,07  -1,34  1,73 

8 50 

PRB/10MHz

[6] (EVA70, ETU70) 1x2 Low (-0.43, N/A) -4,79  -1,53  3,25 

9 50 

PRB/10MHz

[15] (EVA70, ETU70) 1x4 Low (-1.11, -10.91) -1,30  1,68  2,97 

10 50 

PRB/10MHz

[15] (EVA70, ETU70) 1x4 Low (-0.43, -13.78) -3,94  1,32  5,26 

11 50 

PRB/10MHz

[20] (EVA70, ETU70) 1x8 Low (-1.11, -10.91) -1,13  1,84  2,97 

12 50 

PRB/10MHz

[20] (EVA70, ETU70) 1x8 Low (-0.43, -13.78) -4,69  1,41  6,10 

(DIP1, DIP2) Num

PRB 

allocation/ban

dwidth

MCS

Propagation 

condition (Serving, 

interferers)

Antenna 

configuration

Ericsson sync ph2



Table 2: Simulation result summary 1.4 MHz
[image: image2.emf]MMSE-IRC 

perforamcne

MMSE 

performance

SINR gain at 

70%

1 50 

PRB/10MHz

[6] (EPA5, ETU5) 1x2 Low (-1.11, N/A) -4,45  -2,29  2,16 

2 50 

PRB/10MHz

[6] (EPA5, ETU5) 1x2 Low (-0.43, N/A) -6,55  -2,46  4,10 

3 50 

PRB/10MHz

[15] (EPA5, ETU5) 1x4 Low (-1.11, -10.91) -3,34  0,18  3,52 

4 50 

PRB/10MHz

[15] (EPA5, ETU5) 1x4 Low (-0.43, -13.78) -6,39  -0,11  6,28 

5 50 

PRB/10MHz

[20] (EPA5, ETU5) 1x8 Low (-1.11, -10.91) -2,84  0,72  3,56 

6 50 

PRB/10MHz

[20] (EPA5, ETU5) 1x8 Low (-0.43, -13.78) -6,63  0,33  6,96 

7 50 

PRB/10MHz

[6] (EVA70, ETU70) 1x2 Low (-1.11, N/A) -3,61  -1,68  1,92 

8 50 

PRB/10MHz

[6] (EVA70, ETU70) 1x2 Low (-0.43, N/A) -5,34  -1,84  3,50 

9 50 

PRB/10MHz

[15] (EVA70, ETU70) 1x4 Low (-1.11, -10.91) -1,37  1,78  3,15 

10 50 

PRB/10MHz

[15] (EVA70, ETU70) 1x4 Low (-0.43, -13.78) -3,94  1,59  5,53 

11 50 

PRB/10MHz

[20] (EVA70, ETU70) 1x8 Low (-1.11, -10.91) -1,03  2,31  3,34 

12 50 

PRB/10MHz

[20] (EVA70, ETU70) 1x8 Low (-0.43, -13.78) -4,63  2,08  6,72 

(DIP1, DIP2) Num

PRB 

allocation/ban

dwidth

MCS

Propagation 

condition (Serving, 

interferers)

Antenna 

configuration

Ericsson sync ph2


Table 3: Simulation result summary 3 MHz
[image: image3.emf]MMSE-IRC 

perforamcne

MMSE 

performance

SINR gain at 

70%

1 50 

PRB/10MHz

[6] (EPA5, ETU5) 1x2 Low (-1.11, N/A) -4,66  -2,34  2,32 

2 50 

PRB/10MHz

[6] (EPA5, ETU5) 1x2 Low (-0.43, N/A) -6,78  -2,47  4,30 

3 50 

PRB/10MHz

[15] (EPA5, ETU5) 1x4 Low (-1.11, -10.91) -3,10  0,58  3,68 

4 50 

PRB/10MHz

[15] (EPA5, ETU5) 1x4 Low (-0.43, -13.78) -6,19  0,38  6,57 

5 50 

PRB/10MHz

[20] (EPA5, ETU5) 1x8 Low (-1.11, -10.91) -2,96  0,84  3,80 

6 50 

PRB/10MHz

[20] (EPA5, ETU5) 1x8 Low (-0.43, -13.78) -6,81  0,54  7,35 

7 50 

PRB/10MHz

[6] (EVA70, ETU70) 1x2 Low (-1.11, N/A) -3,79  -1,77  2,02 

8 50 

PRB/10MHz

[6] (EVA70, ETU70) 1x2 Low (-0.43, N/A) -5,55  -1,90  3,65 

9 50 

PRB/10MHz

[15] (EVA70, ETU70) 1x4 Low (-1.11, -10.91) -1,17  2,14  3,31 

10 50 

PRB/10MHz

[15] (EVA70, ETU70) 1x4 Low (-0.43, -13.78) -3,75  1,96  5,71 

11 50 

PRB/10MHz

[20] (EVA70, ETU70) 1x8 Low (-1.11, -10.91) -1,13  2,36  3,49 

12 50 

PRB/10MHz

[20] (EVA70, ETU70) 1x8 Low (-0.43, -13.78) -4,73  2,19  6,92 

(DIP1, DIP2) Num

PRB 

allocation/ban

dwidth

MCS

Propagation 

condition (Serving, 

interferers)

Antenna 

configuration

Ericsson sync ph2


Table 4: Simulation result summary 5 MHz

[image: image4.emf]MMSE-IRC 

perforamcne

MMSE 

performance

SINR gain at 

70%

1 50 

PRB/10MHz

[6] (EPA5, ETU5) 1x2 Low (-1.11, N/A) -5,13  -2,65  2,48 

2 50 

PRB/10MHz

[6] (EPA5, ETU5) 1x2 Low (-0.43, N/A) -7,29  -2,74  4,54 

3 50 

PRB/10MHz

[15] (EPA5, ETU5) 1x4 Low (-1.11, -10.91) -3,16  0,71  3,87 

4 50 

PRB/10MHz

[15] (EPA5, ETU5) 1x4 Low (-0.43, -13.78) -6,32  0,56  6,88 

5 50 

PRB/10MHz

[20] (EPA5, ETU5) 1x8 Low (-1.11, -10.91) -2,81  1,25  4,06 

6 50 

PRB/10MHz

[20] (EPA5, ETU5) 1x8 Low (-0.43, -13.78) -6,76  1,04  7,79 

7 50 

PRB/10MHz

[6] (EVA70, ETU70) 1x2 Low (-1.11, N/A) -3,94  -1,77  2,17 

8 50 

PRB/10MHz

[6] (EVA70, ETU70) 1x2 Low (-0.43, N/A) -5,79  -1,87  3,92 

9 50 

PRB/10MHz

[15] (EVA70, ETU70) 1x4 Low (-1.11, -10.91) -1,38  2,03  3,41 

10 50 

PRB/10MHz

[15] (EVA70, ETU70) 1x4 Low (-0.43, -13.78) -4,00  1,93  5,93 

11 50 

PRB/10MHz

[20] (EVA70, ETU70) 1x8 Low (-1.11, -10.91) -1,14  2,58  3,72 

12 50 

PRB/10MHz

[20] (EVA70, ETU70) 1x8 Low (-0.43, -13.78) -4,74  2,49  7,23 

(DIP1, DIP2) Num

PRB 

allocation/ban

dwidth

MCS

Propagation 

condition (Serving, 

interferers)

Antenna 

configuration

Ericsson sync ph2


Table 5: Simulation result summary 10 MHz

[image: image5.emf]MMSE-IRC 

perforamcne

MMSE 

performance

SINR gain at 

70%

1 50 

PRB/10MHz

[6] (EPA5, ETU5) 1x2 Low (-1.11, N/A) -5,21  -2,68  2,53 

2 50 

PRB/10MHz

[6] (EPA5, ETU5) 1x2 Low (-0.43, N/A) -7,36  -2,76  4,60 

3 50 

PRB/10MHz

[15] (EPA5, ETU5) 1x4 Low (-1.11, -10.91) -2,97  0,98  3,95 

4 50 

PRB/10MHz

[15] (EPA5, ETU5) 1x4 Low (-0.43, -13.78) -6,13  0,86  6,99 

5 50 

PRB/10MHz

[20] (EPA5, ETU5) 1x8 Low (-1.11, -10.91) -2,48  1,70  4,18 

6 50 

PRB/10MHz

[20] (EPA5, ETU5) 1x8 Low (-0.43, -13.78) -6,42  1,52  7,94 

7 50 

PRB/10MHz

[6] (EVA70, ETU70) 1x2 Low (-1.11, N/A) -3,91  -1,71  2,20 

8 50 

PRB/10MHz

[6] (EVA70, ETU70) 1x2 Low (-0.43, N/A) -5,75  -1,78  3,97 

9 50 

PRB/10MHz

[15] (EVA70, ETU70) 1x4 Low (-1.11, -10.91) -1,31  2,15  3,46 

10 50 

PRB/10MHz

[15] (EVA70, ETU70) 1x4 Low (-0.43, -13.78) -3,90  2,10  6,00 

11 50 

PRB/10MHz

[20] (EVA70, ETU70) 1x8 Low (-1.11, -10.91) -0,88  2,87  3,75 

12 50 

PRB/10MHz

[20] (EVA70, ETU70) 1x8 Low (-0.43, -13.78) -4,55  2,80  7,36 

(DIP1, DIP2) Num

PRB 

allocation/ban

dwidth

MCS

Propagation 

condition (Serving, 

interferers)

Antenna 

configuration

Ericsson sync ph2


Table 6: Simulation result summary 15 MHz

[image: image6.emf]MMSE-IRC 

perforamcne

MMSE 

performance

SINR gain at 

70%

1 50 

PRB/10MHz

[6] (EPA5, ETU5) 1x2 Low (-1.11, N/A) -5,32  -2,79  2,53 

2 50 

PRB/10MHz

[6] (EPA5, ETU5) 1x2 Low (-0.43, N/A) -7,48  -2,86  4,62 

3 50 

PRB/10MHz

[15] (EPA5, ETU5) 1x4 Low (-1.11, -10.91) -2,97  1,00  3,97 

4 50 

PRB/10MHz

[15] (EPA5, ETU5) 1x4 Low (-0.43, -13.78) -6,12  0,89  7,00 

5 50 

PRB/10MHz

[20] (EPA5, ETU5) 1x8 Low (-1.11, -10.91) -2,40  1,83  4,23 

6 50 

PRB/10MHz

[20] (EPA5, ETU5) 1x8 Low (-0.43, -13.78) -6,32  1,69  8,00 

7 50 

PRB/10MHz

[6] (EVA70, ETU70) 1x2 Low (-1.11, N/A) -3,97  -1,76  2,21 

8 50 

PRB/10MHz

[6] (EVA70, ETU70) 1x2 Low (-0.43, N/A) -5,86  -1,81  4,05 

9 50 

PRB/10MHz

[15] (EVA70, ETU70) 1x4 Low (-1.11, -10.91) -1,38  2,10  3,47 

10 50 

PRB/10MHz

[15] (EVA70, ETU70) 1x4 Low (-0.43, -13.78) -4,00  2,03  6,03 

11 50 

PRB/10MHz

[20] (EVA70, ETU70) 1x8 Low (-1.11, -10.91) -0,90  2,92  3,82 

12 50 

PRB/10MHz

[20] (EVA70, ETU70) 1x8 Low (-0.43, -13.78) -4,55  2,86  7,41 

(DIP1, DIP2) Num

PRB 

allocation/ban

dwidth

MCS

Propagation 

condition (Serving, 

interferers)

Antenna 

configuration

Ericsson sync ph2


Table 7: Simulation result summary 20 MHz

Table 2 shows that DIP set 2 has a higher gain than DIP set 1, for all cases. DIP set 2 has a more dominating first interferer. The fact that the gain is lowest for 2 RX and then increasing for configurations with more antennas is to be expected.

The IRC gain increase as the bandwidth increases for all cases.

3 Conclusion

Ideal Phase II simulation results for all channel bandwidths as per simulation assumptions are presented. 

The results show that DIP set 2 has a higher gain than DIP set 1, for all cases. DIP set 2 has a more dominating first interferer. The fact that the gain is lowest for 2 RX and then increasing for configurations with more antennas is to be expected.

The IRC gain increases as the bandwidth increases for all cases.
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