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[bookmark: _Ref298777854]Introduction
In RAN4#77 meeting, all the key parameters are finalized for CRS-IM demodulation. In this paper, we provide our ideal simulation results based on the agreed FRC for both non-TM10 cases and TM10 cases. Further, the impairment results are also provided.
Results for non-TM10 case
In the Appendix, FRCs are given for TM4 and TM9 in Table 3 and Table 4 for FDD and TDD, respectively.  The other simulation parameters are aligned with the agreements in [1]. Simulation results for TM4 MCS=16 (FDD) and TM4 MCS=16 (TDD) are shown in Figure 1 and Figure 2, respectively. Simulation results for TM9 MCS=14 (FDD) and TM9 MCS=14 (TDD) are shown in Figure 3 and Figure 4, respectively.  The target SNRs@70% throughput based on 2-cell CRS-IC are tabulated in Table 1. The corresponding impairment results are given as well. 
[bookmark: _Ref434862065]Table 1: Ideal simulation results and the corresponding results with impairment
	
	Ideal simulation results
(dB)
	Simulation results with impairment (dB)

	TM4 (FDD)
	7.35
	8.85

	TM4 (TDD)
	8.08
	9.58

	TM9 (FDD)
	8.57
	10.07

	TM9 (TDD)
	8.73
	11.23
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[bookmark: _Ref442517642]Figure 1: TM4 performance with MCS=16 (FDD)
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[bookmark: _Ref442517646]Figure 2: TM4 performance with MCS = 16 (TDD)
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[bookmark: _Ref442517704]Figure 3: TM9 performance with MCS=14 (FDD)
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[bookmark: _Ref442517706]Figure 4: TM9 performance with MCS=14 (TDD)

Results for TM10 case
In the Appendix, FRCs are given for TM10 in Table 3 and Table 4 for FDD and TDD, respectively.  The other simulation parameters are aligned with the agreements in [1]. For one CSI process, simulation results for TM10 MCS=16 (FDD), and TM10 MCS=16 (TDD) are shown in Figure 5 and Figure 7, respectively; For multiple CSI processes, simulation results for TM10 MCS=16 (FDD) and TM10 MCS=16 (TDD) are shown in Figure 6 and Figure 8, respectively.  The target SNRs@70% throughput based on 2-cell CRS-IC are tabulated in Table 2. The corresponding impairment results are given as well in Table 2.
[bookmark: _Ref442519624]Table 2: Ideal simulation results and the corresponding results with impairment for TM10 cases
	
	Ideal simulation results
(dB)
	Simulation results with impairment (dB)

	TM10 with one CSI-process (FDD)
	9.04
	10.54

	TM10 with multiple CSI processes (FDD)
	8.94
	10.44

	TM10 with one CSI-process (TDD)
	10.06
	11.56

	TM10 with multiple CSI processes (TDD)
	9.94
	11.44
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[bookmark: _Ref442518187]Figure 5: MCS=16 and INR = [10.45 8.45] for one CSI-process (FDD)
[image: ]
[bookmark: _Ref442518291]Figure 6: MCS=16 and INR2 = 8.45 dB for multiple CSI processes (FDD)
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[bookmark: _Ref442518202]Figure 7: MCS=16 and INR = [10.45 8.45] for one CSI-process (TDD)

[bookmark: _GoBack][image: ]
[bookmark: _Ref442518296]Figure 8: MCS=16 and INR2 = 8.45 dB for multiple CSI processes (TDD)
Conclusion
In this paper, we provide our ideal simulation results for all the agreed test cases and their corresponding impairment results. We hope the group can consider these results in the final performance requirements for CRS-IM receiver. 
Appendix
[bookmark: _Ref442518014]Table 3: FRC for FDD
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[bookmark: _Ref442518023]Table 4: FRC for TDD
[image: ]
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Parameter Unit TM4 TM9

Reference channel MCS16 MCS14 MCS14 MCS16 MCS14 MCS16

Channel bandwidth MHz 10 10 10 10 10 10

Allocated resource blocks (Note

4)

50 50 50 50 50 50

Allocated subframes per Radio

Frame

9 9 9 9 9 9

Modulation 16QAM 16QAM 16QAM 16QAM 16QAM 16QAM

Target Coding Rate

Information Bit Payload (Note 4)

For Sub-Frames 1,4,6,9 Bits 15264 12960 12960 15264 12960 15264

For Sub-Frames 2, 7 15264 12960 12960 14112 12960 14112

For Sub-Frames 3, 8 15264 12960 12960 15264 12960 15264

  For Sub-Frame 5 Bits N/A N/A N/A N/A N/A N/A

  For Sub-Frame 0 Bits 14112 10680 10680 12576 10680 12576

Number of Code Blocks

(Notes 3 and 4)

  For Sub-Frames 1,2,3,4,6,7,8,9 3 3 3 3 3 3

  For Sub-Frame 5 N/A N/A N/A N/A N/A N/A

  For Sub-Frame 0 3 2 2 3 2 3

Binary Channel Bits (Note 4)

For Sub-Frames 1,4,6,9 Bits 26400 24000 24000 24000 24000 24000

For Sub-Frames 2, 7 26400 23600 22800 22800 22800 22800

For Sub-Frames 3, 8 26400 23200 24000 24000 24000 24000

For Sub-Frame 5 Bits N/A N/A N/A N/A N/A N/A

For Sub-Frame 0 (Note 5) Bits 24768 19680 19680 19680 19680 19680

Max. Throughput averaged over 1

frame (Note 4)

Mbps 13.6224 11.436 11.436 13.2384 11.436 13.2384

UE Category

≥

 1

≥

 1

≥

 1

≥

 1

≥

 1

≥

 1

Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and

3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz.

Note 2: Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].

Note 3: If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise

L = 0 Bit).

Note 4:  Given per component carrier per codeword.

Note 5: For TM9, 50 resource blocks are allocated in sub-frames 1, 2, 3, 4, 6, 7, 8, 9 and 41 resource blocks (RB0–RB20 and RB30–

RB49) are allocated in sub-frame 0.



TM10

(One-CSI-Process)



TM10

(Multiple-CSI-Process)
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Parameter Unit TM4 TM9

Reference channel MCS16 MCS14 MCS14 MCS16 MCS14 MCS16

Channel bandwidth MHz 10 10 10 10 10 10

Allocated resource blocks (Note

4)

50 50 50 50 50 50

Allocated subframes per Radio

Frame

9 9 9 9 9 9

Modulation 16QAM 16QAM 16QAM 16QAM 16QAM 16QAM

Target Coding Rate

Information Bit Payload (Note 4)

For Sub-Frames 4,9 Bits 15264 12960 12960 15264 12960 15264

For Sub-Frames 1, 6 12216 9144 9144 10680 9144 10680

  For Sub-Frame 5 Bits N/A N/A N/A N/A N/A N/A

  For Sub-Frame 0 Bits 14112 10680 10680 13536 10680 13536

Number of Code Blocks

(Notes 3 and 4)

  For Sub-Frames 1,2,3,4,6,7,8,9 3 3 3 3 3 3

  For Sub-Frame 5 N/A N/A N/A N/A N/A N/A

  For Sub-Frame 0 3 2 2 3 2 3

Binary Channel Bits (Note 4)

For Sub-Frames 4,9 Bits 26400 22800 22800 22800 22800 22800

For Sub-Frames 1, 6 21312 15744 15744 15744 15744 15744

For Sub-Frame 5 Bits N/A N/A N/A N/A N/A N/A

For Sub-Frame 0 (Note 5) Bits 25056 19680 19680 19680 19680 19680

Max. Throughput averaged over 1

frame (Note 4)

Mbps 6.9072 5.4888 5.4888 6.5424 5.4888 6.5424

UE Category

≥

 1

≥

 1

≥

 1

≥

 1

≥

 1

≥

 1



TM10

(one-CSI-Process)



TM10

(Multiple-CSI-process)



Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and

3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz.

Note 2: Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].

Note 3: If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise

L = 0 Bit).

Note 4:  Given per component carrier per codeword.

Note 5: For TM9, 50 resource blocks are allocated in sub-frames  4,9 and 41 resource blocks (RB0–RB20 and RB30–RB49) are

allocated in sub-frame 0,1,6.
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