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1. Introduction
Progress has been made the last two meetings (RAN#65 and RAN4#66) to define assumptions for FeICIC demodulation test cases. WF from these meetings is presented in Appendix A of this paper. 
There are still however some open items that RAN4 needs to decide on. These include:

· Whether to define requirements on PBCH IC under non-SFN-sync

· CRS configuration: “CN” is baseline, but also “NC” is studied
· Interference level: Should Noc1=Noc2 or use different values for Noc1 and Noc2
· Timing and frequency offset: options include ±3 μsec and ±300Hz.

This paper provides link level simulation results for demod cases and tries to address these open issues. 
Contents of this paper:

1. Demodulation results for PDSCH, PCFICH/PDCCH and PHICH. PDSCH demodulation scenarios include TM2, TM3, and TM4 (Single Layer)
2. Characterization of the 2 options of CRS configuration
3. Characterization of different aggressor timing and frequency offsets.

4. High SNR case discussion
This paper presents the results and proposes a way forward and working assumptions for demodulation test cases.

2. Simulation Assumptions, Terminology, and Interferer Levels
Simulation assumptions for the results in this paper are defined in Appendix B. 
Additional assumptions include:

· SIB1 is not transmitted

· PBCH is turned off on both aggressor cells (i.e. assuming ideal PBCH IC for these simulations).
· Two aggressor cells always present
· Rel 10 propagation condition and correlation matrices are used
Terminology:

· CN means strongest aggressor has colliding CRS and second strongest aggressor has non-colliding CRS

· NC means strongest aggressor has non-colliding CRS and second strongest aggressor has colliding CRS

· 0 cellIC means UE is not doing CRS-IC for any of the aggressor cells

· 1 high G cellIC means UE is doing CRS-IC on the strongest aggressor only, second aggressor is not canceled
· 1 colliding cellIC means UE is doing CRS-IC on the colliding CRS aggressor only, even if it is not the strongest
· 2 cellIC mean UE is doing CRS-IC on both aggressor cells
Interferer levels:

Noc3 is always set to Noc1 + 5 dB. 
3. TM2 PDSCH Demod

Figure 3.1 shows the simulation results for TM2. The following is used for these simulations:

· [FRC R.11FDD]
· [EVA5 2x2 Medium Correlation]
· D1/Noc1 = [12dB]
· D1/D2 = [2dB]
· Noc1 = Noc2 = -98 dBm/15KHz, Noc3 = -93 dBm/15KHz
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Figure 3.1: TM2 PDSCH Demod for Noc1 = Noc2 (Noc3 = Noc1 + 5 dB)
Table 3.1 shows the Es/Noc2 values at 70% peak ABS SF throughput.

Table 3.1: TM2 Es/Noc2 values at 70% peak ABS SF throughput

	Scenario
	Es/Noc2 (dB) @ 70% ABS SF Peak Tput

	
	Noc1 = -98 dBm
Noc2 = -98 dBm
Noc3 = -93 dBm
D1=D2=3us, 300Hz

	
	Absolute
Value
	Delta from 2cell IC CN

	TM2 - 0 cellIC - NC
	11.92
	7.07

	TM2 - 0 cellIC - CN
	12.59
	7.74

	TM2 - 1 high G cellIC - NC
	10.85
	6.00

	TM2 - 1 high G cellIC - CN
	7.91
	3.06

	TM2 - 1 colliding cellIC  - NC
	8.80
	3.95

	TM2 - 2 cellIC - NC
	4.86
	0.01

	TM2 - 2 cellIC - CN
	4.85
	N/A


As discussed in [6], it is desirable to use Noc1 = Noc2.

Proposal 1: For TM2 Demod, use Noc1 = Noc2.
At these levels of SNR, it is noted that the channel estimate is a critical factor and hence we see that the cases where only 1 cell (out of the 2 aggressors) is canceled, the case where the cancelled aggressor has colliding CRS outperforms the case where the cancelled aggressor has non-colliding CRS. 

This can be also seen in the case where the UE cancels the “weaker” colliding CRS aggressor but leaves the “stronger” non-colliding CRS aggressor un-cancelled (the black curve in the plots).

Selecting the “NC” option has bigger differentiation between 2 cell IC case and 1 cell IC case (3.94 dB if UE is set to cancel the colliding aggressor) as compared to the “CN” case (3.06 dB). 
Observation 1: For TM2 Demod, the differentiation between 2 cell IC and 1 cell IC cases where the first aggressor has colliding CRS or non-colliding CRS is small (3.06 dB vs 3.94 dB).
Proposal 2: For TM2 Demod, use “NC” configuration where the strongest aggressor has non-colliding CRS and the second strongest aggressor has colliding CRS.
In [5] it was discussed that R.11 (16QAM rate 1/2) is more suitable for CRS-IC tests as compared to R11-4 (QPSK rate 1/2) where a 6 dB aggressor mitigation was not possible. The operating range for this FRC (R.11) is also within the CRE region (4.85 dB Es/Noc2 @ 70% peak Tput, where the stronger aggressor bias is 7.15 dB).
Proposal 3: For TM2 Demod, use R.11 (16QAM rate 1/2) FRC.
4. TM3 PDSCH Demod

Figure 4.1 shows the simulation results for TM3 for R.11 FRC. The following is used for these simulations:

· [FRC R.11FDD]
· [EVA5 2x2 Low Correlation]
· D1/Noc1 = [9dB]: this was discussed in [6]
· D1/D2 = [2dB]
· Noc1 = Noc2 = -98 dBm/15KHz, Noc3 = -93 dBm/15KHz
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Figure 4.1: TM3 R.11 PDSCH Demod for Noc1 = Noc2 (Noc3 = Noc1 + 5 dB)

Table 4.1 shows the Es/Noc2 values at 70% peak ABS SF throughput.

Table 4.1: TM3 Es/Noc2 values at 70% peak ABS SF throughput

	Scenario
	Es/Noc2 (dB) @ 70% ABS SF Peak Tput

	
	Noc1 = -98 dBm
Noc2 = -98 dBm
Noc3 = -93 dBm
D1=D2=3us, 300Hz

	
	Absolute

Value
	Delta from 2cell IC NC

	TM3 - 0 cellIC - NC
	14.17
	3.31

	TM3 - 0 cellIC - CN
	14.85
	3.99

	TM3 - 1 high G cellIC - NC
	13.26
	2.40

	TM3 - 1 high G cellIC - CN
	12.18
	1.32

	TM3 - 1 colliding cellIC  - NC
	12.67
	1.81

	TM3 - 2 cellIC - NC
	10.86
	N/A

	TM3 - 2 cellIC - CN
	10.84
	-0.02


As discussed in [6], it is desirable to use Noc1 = Noc2.

Proposal 4: For TM3 Demod, use Noc1 = Noc2.
For this mode, the differentiation between 2 cell IC case and 1 cell IC case if using “CN” option is less as compared to “NC” option (1.34 vs 1.81). 1.81 dB is for the implementation where the UE cancels the colliding CRS aggressor even if it is not the strongest. In the case where the implementation cancels the strongest aggressor, the delta is 2.4 dB.
Observation 2: For TM3 R.11 Demod, the differentiation between 2 cell IC and 1 cell IC cases where the first aggressor has colliding CRS is not enough (1.34 dB). The differentiation in case the 1st aggressor has non-colliding CRS is 1.81 dB.
Proposal 5: For TM3 R.11 Demod, use “NC” configuration where the strongest aggressor has non-colliding CRS and the second strongest aggressor has colliding CRS.

The R.11 FRC (16QAM rate 1/2) used in this test is also suitable since the 70% peak throughput operating point is in Pico-center which is expected for this type of transmission scheme (10.84 dB where the strongest aggressor bias is -1.84 dB).

Proposal 6: For TM3 Demod, use R.11 (16QAM rate 1/2) FRC.
Proposal 7: For TM3 Demod use D1/Noc1 = 9 dB and D1/D2 = 2 dB.
5. TM4 (Single Layer) PDSCH Demod

Figure 5.1 shows the simulation results for low correlation TM4 (Single Layer) for R.11 FRC. Figure 5.2 shows the results for the high correlation channel.

The following is used for these simulations:

· [FRC R.11FDD]
· [EVA5 2x2 Low Correlation] and [EPA5 2x2 High Correlation]
· D1/Noc1 = [12dB], since UE is in CRE region, same D1/Noc1 for TM2 was used.
· D1/D2 = [2dB]
· Noc1 = Noc2 = -98 dBm/15KHz, Noc3 = -93 dBm/15KHz
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Figure 5.1: TM4 (Single Layer) R.11 PDSCH Demod for Noc1 = Noc2 (Noc3 = Noc1 + 5 dB), EVA5 Low Corr
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Figure 5.2: TM4 (Single Layer) R.11 PDSCH Demod for Noc1 = Noc2 (Noc3 = Noc1 + 5 dB), EPA5 High Corr

Table 5.1 shows the Es/Noc2 values at 70% peak ABS SF throughput.

Table 5.1: TM4 (Single Layer) Es/Noc2 values at 70% peak ABS SF throughput
	Scenario
	Es/Noc2 (dB) @ 70% ABS SF Peak Tput

	
	Noc1 = -98 dBm
Noc2 = -98 dBm
Noc3 = -93 dBm
D1=D2=3us, 300Hz

	
	Absolute
Value
	Delta from 2cell IC NC

	
	Low
Corr
	High Corr
	Low
Corr
	High Corr

	TM4-1layer  - 0 cellIC - NC
	8.77
	10.15
	5.72
	7.00

	TM4-1layer - 0 cellIC - CN
	9.22
	10.63
	6.17
	7.48

	TM4-1layer - 1 high G cellIC - NC
	7.50
	8.48
	4.45
	5.33

	TM4-1layer - 1 high G cellIC - CN
	5.11
	5.77
	2.06
	2.62

	TM4-1layer - 1 colliding cellIC  - NC
	5.66
	6.57
	2.61
	3.42

	TM4-1layer - 2 cellIC - NC
	3.05
	3.15
	N/A
	N/A

	TM4-1layer - 2 cellIC - CN
	3.05
	3.10
	0.00
	-0.05


Since PMI feedback for FeICIC is not covered in the CSI tests, and since some network deployment will adopt this transmission scheme, it is recommended that we cover this in Demod using TM4 mode. 

Proposal 8: Introduce TM4 (Single Layer) Domed test case for FeICIC

As discussed in [6], it is desirable to use Noc1 = Noc2.

Proposal 9: For TM4 (Single Layer) Demod, use Noc1 = Noc2.

The same argument we had for TM2 and TM3 can also be extended here for choosing the CRS configuration. For TM4 (Single Layer), the “NC” option provided better differentiation as compared to “CN” for both low and high correlation channels.
Observation 3: For TM4 (Single Layer) R.11 Demod, the differentiation between 2 cell IC and 1 cell IC (or 0 cell IC) cases is more when the strongest aggressor cell has non-colliding CRS.
Proposal 10: For TM4 (Single Layer) R.11 Demod, use “NC” configuration where the strongest aggressor has non-colliding CRS and the second strongest aggressor has colliding CRS.

The operating point for 70% peak throughput is at the edge of the CRE region (3.05 dB for low corr with bias of the strongest aggressor at 8.95 dB), this shows that this FRC is a suitable one to use. Note that after adding margins the operating point will become higher.
Proposal 11: For TM4 (Single Layer) Demod, use R.11 (16QAM rate 1/2) FRC.
Since the UE in TM4 (Single Layer) mode will be in the CRE region, we propose the same aggressor interfering levels as in TM2.
Proposal 12: For TM4 (Single Layer) Demod use D1/Noc1 = 12 dB and D1/D2 = 2 dB.

6. PCFICH/PDCCH Demod
Figure 6.1 shows the simulation results for joint PCFICH/PDCCH BLER. The following is used for these simulations:

· [FRC R.15-1 FDD with 2 symbols for control]

· [EVA5 2x2 Low Correlation]
· Aggregation level = 8 CCEs

· D1/Noc1 = [5dB]
· D1/D2 = [2dB]
· Noc1 = Noc2 = -98 dBm/15KHz, Noc3 = -93 dBm/15KHz
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Figure 6.1: Joint PCFICH/PDCCH BLER for Noc1 = Noc2 (Noc3 = Noc1 + 5 dB)

Table 6.1 shows the Es/Noc2 values at 1% ABS SF Pm-dsg 

Table 6.1: Joint PCFICH/PDCCH Es/Noc2 values at 1% ABS SF Pm-dsg
	Scenario
	Es/Noc2 (dB) @ 1% ABS SF Pm-dsg

	
	Noc1 = -98 dBm
Noc2 = -98 dBm
Noc3 = -93 dBm
D1=D2=3us, 300Hz

	
	Absolute

Value
	Delta from 2cell IC CN

	PDCCH - 0 cellIC – NC
	-1.08
	4.01

	PDCCH - 0 cellIC – CN
	-1.91
	3.18

	PDCCH - 1 high G cellIC - NC
	-4.12
	0.97

	PDCCH - 1 high G cellIC - CN
	-3.13
	1.96

	PDCCH - 1 colliding cellIC  - NC
	-2.19
	2.90

	PDCCH - 2 cellIC – NC
	-5.03
	0.06

	PDCCH - 2 cellIC – CN
	-5.09
	N/A


As discussed in [6], it is desirable to use Noc1 = Noc2.

Proposal 13: For PCFICH/PDCCH Demod, use Noc1 = Noc2.

For the control channels, at these low SNR values, the impact of the non-colliding CRS can be higher. The percentage of REs affected by the non-colliding CRS is considerable and hence we can see a lower performance for 1 cell IC CN case as compared to 1 cell IC NC case (where we cancel the strongest interferer in both cases). In the case where we cancel the colliding aggressor even if it is weaker, the performance is even worse, since in this case we are left out with a strong non-colliding aggressor. 

For this reason, to have a better differentiation between 2 cell IC and 1 cell IC we prefer to adopt the “CN” case. 
Observation 4: For PCFICH/PDCCH Demod, the differentiation between 2 cell IC and 1 cell IC cases is more when the first aggressor has colliding CRS.
Proposal 14: For PCFICH/PDCCH Demod, use “CN” configuration where the strongest aggressor has colliding CRS and the second strongest aggressor has non-colliding CRS.
7. PHICH Demod
Figure 7.1 shows the simulation results for PHICH BLER. The following is used for these simulations:

· [FRC R.19 FDD]

· [EPA5 2x2 Low Correlation]

· Normal PHCIH duration
· 2 control symbols
· Aggregation level = 8 CCEs

· D1/Noc1 = [5dB]
· D1/D2 = [2dB]
· Noc1 = Noc2 = -98 dBm/15KHz, Noc3 = -93 dBm/15KHz
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Figure 7.1: PHICH BLER for Noc1 = Noc2 (Noc3 = Noc1 + 5 dB)

Table 7.1 shows the Es/Noc2 values at 0.1% ABS SF Pm-an.

Table 7.1: PHICH Es/Noc2 values at 0.1% ABS SF Pm-an
	Scenario
	Es/Noc2 (dB) @ 0.1% ABS SF Pm-an

	
	Noc1 = -98 dBm
Noc2 = -98 dBm
Noc3 = -93 dBm
D1=D2=3us, 300Hz

	
	Absolute

Value
	Delta from 2cell IC CN

	PHICH - 0 cellIC - NC
	8.91
	5.43

	PHICH - 0 cellIC - CN
	8.11
	4.63

	PHICH - 1 high G cellIC - NC
	3.93
	0.45

	PHICH - 1 high G cellIC - CN
	7.73
	4.25

	PHICH - 1 colliding cellIC  - NC
	9.11
	5.63

	PHICH - 2 cellIC - NC
	3.89
	0.41

	PHICH - 2 cellIC - CN
	3.48
	N/A


As discussed in [6], it is desirable to use Noc1 = Noc2.

Proposal 15: For PHICH Demod, use Noc1 = Noc2.

The same argument also can be made for choosing the CRS configuration as we did for PDCCH. 
Observation 5: For PHICH Demod, the differentiation between 2 cell IC and 1 cell IC cases is more when the first aggressor has colliding CRS.

Proposal 16: For PHICH Demod, use “CN” configuration where the strongest aggressor has colliding CRS and the second strongest aggressor has non-colliding CRS.

8. Timing Offset and Frequency Shift
In [4], it was agreed to study 2 options for timing and frequency shift:
· Option 1: (timing offset, frequency shift) = ([2.5~3]μs for both aggressor cells, [200Hz~300Hz]), where only considering the positive time offsets;
· Option 2: timing offset between the aggressor cell and serving cell is in the range of [-3, 3]us, frequency offsets are between [-300, 300]Hz.
Both options consider the timing offset of up to 3usec and the frequency offset of up to 300Hz.
Figure 8.1 shows the effect of timing and frequency offset for TM2 R.11 case with EVA5M channel for “CN” and “NC” cases. Noc1 = Noc2 was used for these simulations. 
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Figure 8.1: Effect of timing and frequency offset
Two scenarios were studied:

1. Timing/Freq offsets: D1 = D2 = 0 μsec, 0 Hz (denoted by “0us 0Hz” in the plots)

2. Timing/Freq offsets: D1 = D2 = +3 μsec, +300 Hz (denoted by “3us 300Hz” in the plots)

From the results, we can see that there is no difference in performance for both cases (“CN” and “NC”) between 0 offsets and the aggressors having the same offset. That is, the timing and frequency offset of up to 3usec and 300Hz can be handled with post-FFT correction without noticeable degradation.
Proposal 17: Assume timing/freq offsets: D1 = D2 = +3 μsec, +300 Hz for all demod test cases.

9. High SNR Case

The main purpose of this test case is to ensure adequate performance for CRS-IC capable UEs at high SNR values where the serving power level far exceeds the aggressor interferer level. In these scenarios the aggressor channel estimate will become noisy and can affect the cancellation process and can degrade performance. 

This test case is critical to catch bad implementations where the UE is still doing CRS-IC even if the aggressor channel is noisy and not reliable enough for the cancellation process. The UE should be able to switch off CRS-IC if it is degrading the performance. 
In the test cases proposed above, by the time the aggressor cells become “considerably” weaker than the serving cell, the UE is already at peak throughput. Hence these test cases will not catch such bad UE implementations.

One way to achieve this goal is to reuse the TM3 test case and decrease the aggressor interfering levels so that we can achieve serving cell power “considerably” higher that the 2 aggressor cells.
Proposal 18: Reuse TM3 test case with lower aggressor interferer levels
10. Conclusions
In this contribution we provided link level simulation results for FeICIC demod based on agreements from RAN4#65 and RAN4#66.

10.1. Observations

· Observation 1: For TM2 Demod, the differentiation between 2 cell IC and 1 cell IC cases where the first aggressor has colliding CRS or non-colliding CRS is small (3.06 dB vs 3.94 dB).

· Observation 2: For TM3 R.11 Demod, the differentiation between 2 cell IC and 1 cell IC cases where the first aggressor has colliding CRS is not enough (1.34 dB). The differentiation in case the 1st aggressor has non-colliding CRS is 1.81 dB.

· Observation 3: For TM4 (Single Layer) R.11 Demod, the differentiation between 2 cell IC and 1 cell IC (or 0 cell IC) cases is more when the strongest aggressor cell has non-colliding CRS.

· Observation 4: For PCFICH/PDCCH Demod, the differentiation between 2 cell IC and 1 cell IC cases is more when the first aggressor has colliding CRS.

· Observation 5: For PHICH Demod, the differentiation between 2 cell IC and 1 cell IC cases is more when the first aggressor has colliding CRS.

10.2. Proposals

TM2 Demod

· Proposal 1: For TM2 Demod, use Noc1 = Noc2.

· Proposal 2: For TM2 Demod, use “NC” configuration where the strongest aggressor has non-colliding CRS and the second strongest aggressor has colliding CRS.

· Proposal 3: For TM2 Demod, use R.11 (16QAM rate 1/2) FRC.
TM3 Demod

· Proposal 4: For TM3 Demod, use Noc1 = Noc2.

· Proposal 5: For TM3 R.11 Demod, use “NC” configuration where the strongest aggressor has non-colliding CRS and the second strongest aggressor has colliding CRS.

· Proposal 6: For TM3 Demod, use R.11 (16QAM rate 1/2) FRC.

· Proposal 7: For TM3 Demod use D1/Noc1 = 9 dB and D1/D2 = 2 dB.
TM4 (Single Layer) Demod

· Proposal 8: Introduce TM4 (Single Layer) Domed test case for FeICIC

· Proposal 9: For TM4 (Single Layer) Demod, use Noc1 = Noc2.

· Proposal 10: For TM4 (Single Layer) R.11 Demod, use “NC” configuration where the strongest aggressor has non-colliding CRS and the second strongest aggressor has colliding CRS.

· Proposal 11: For TM4 (Single Layer) Demod, use R.11 (16QAM rate 1/2) FRC.

· Proposal 12: For TM4 (Single Layer) Demod use D1/Noc1 = 12 dB and D1/D2 = 2 dB.
Control Channels Demod

· Proposal 13: For PCFICH/PDCCH Demod, use Noc1 = Noc2.

· Proposal 14: For PCFICH/PDCCH Demod, use “CN” configuration where the strongest aggressor has colliding CRS and the second strongest aggressor has non-colliding CRS.

· Proposal 15: For PHICH Demod, use Noc1 = Noc2.

· Proposal 16: For PHICH Demod, use “CN” configuration where the strongest aggressor has colliding CRS and the second strongest aggressor has non-colliding CRS.
Timing and Frequency Offsets

· Proposal 17: Assume timing/freq offsets: D1 = D2 = +3 µsec, +300 Hz for all demod test cases.
High SNR Case

· Proposal 18: Reuse TM3 test case with lower aggressor interferer levels
Proposal 19: We propose that the simulation assumptions used in this paper be used as test parameters for demodulation test cases.
11. Appendix A: WF from RAN4#65 and RAN4#66

In RAN4#65, the following assumptions were agreed upon for FeICIC demodulation tests in [1]:

· ABS configuration:
· The demodulation and CSI requirements for non-MBSFN ABS will be introduced;
· The demodulation and CSI requirements for MBSFN ABS will be introduced. But the test case number may be minimized.
· Number of CRS ports:
· 2 CRS ports;
· Test bandwidth:
· 10MHz for both serving cell and aggressor cells;
· Propagation conditions, correlation matrix and antenna configurations
· Reuse Rel-10 propagation conditions, correlation matrix and antenna  configurations as the starting point for each physical channel  requirement ;
· Other propagation conditions and correlation matrix  would be used as well as or instead of Rel-10 propagation conditions a if justified.
· Control channel symbol number:
· 2 symbol (normal PHICH duration)
· Reference equalizer:
· MMSE and MMSE-IRC should be considered
· Cyclic prefix:
· Normal
· Tx EVM:
· 6% for both serving cell and aggressor cells.
In RAN4#66, more progress has been made and following additional set of assumptions were introduced in [2], [3], and [4]:
· CRS configuration (Option 1 as baseline)
· Option 1: For FeICIC demod/CSI report tests, the first dominant interference has colliding CRS and the second dominant interference has non-colliding CRS with the serving cell;
· Option 2: For FeICIC demod/CSI report tests, the first dominant interference has colliding (non-colliding) CRS and the second dominant interference has non-colliding (colliding) CRS with the serving cell.
· FeICIC demodulation test cases:
· PDSCH TM2, non-MBSFN ABS, FDD and TDD
· PDSCH TM3 (LCDD), non-MBSFN ABS, FDD and TDD
· PDCCH/PCFICH, non-MBSFN and MBSFN, FDD and TDD
· PHICH, non-MBSFN, FDD and TDD
· PBCH, FDD and TDD
· PDSCH TM4 is FFS
· PDSCH high SNR test is FFS.
· PDSCH TM3 under MBSFN ABS is FFS
· Interference levels:
· PDSCH TM2: 
· D1/Noc1 = [12dB], Noc1/Noc2 is FFS. D1/Noc2 is used for the test case.
· D1/D2 =[2dB]; 
· PDCCH/PCFICH and PHICH: 
· D1/Noc1 = [5dB], Noc1/Noc2 is FFS. D1/Noc2 is used for the test case.
· D1/D2 =[2dB]; 
· Timing offset and frequency shift, from [4]:
· Option 1: (timing offset, frequency shift) = ([2.5~3]μs for both aggressor cells, [200Hz~300Hz]), where only considering the positive time offsets;
· Option 2: timing offset between the aggressor cell and serving cell is in the range of [-3, 3]us, frequency offsets are between [-300, 300]Hz.
12. Appendix B: Simulation Assumptions

12.1. Common Parameter Sets:
	
	
	Set1 
(PDSCH)
	Set2 
(PCFICH/PDCCH/PHICH)

	Parameter
	Serving Cell
	Aggressor 1,2
	Serving Cell
	Aggressor 1,2

	Carrier frequency
	2 GHz
	2 GHz

	System bandwidth
	10 MHz
	10 MHz

	Subframe Configuration
	Non-MBSFN
	Non-MBSFN

	CRS configuration
	2 CRS ports per cell
	2 CRS ports per cell

	Resource allocation
	50 PRBs
	50 PRBs

	HARQ
	8 HARQ processes and max 4 transmissions
	N/A
	8 HARQ processes and max 4 transmissions
	N/A

	Physical channels transmitted
	PSS/SSS/PBCH
	PSS/SSS
(no SIB1)
	PSS/SSS/PBCH
	PSS/SSS
(no SIB1)

	PCFICH
	CFI = 2
	CFI = 2

	Tx EVM
	6%
	6%

	Cyclic prefix
	Normal
	Normal

	ABS Pattern
	N/A
	11000100
11000000
11000000
11000000
11000000
	N/A
	00000100
00000100
00000100
01000100
00000100

	RLM/RRM Measurement Subframe Pattern
	10000000
10000000
10000000
10000000
10000000
	N/A
	00000100
00000100
00000100
00000100
00000100
	N/A

	CSI Subframe Sets
	CCSI,0
	11000100
11000000
11000000
11000000
11000000
	N/A
	00000100
00000100
00000100
01000100
00000100
	N/A

	
	CCSI,1
	00111011
00111111
00111111
00111111
00111111
	N/A
	11111011
11111011
11111011
10111011
11111011
	N/A


12.2. PDSCH Simulation Assumptions
	Parameter (Serving and Aggressors)
	Scenario 1
	Scenario 2
	Scenario 3
Test1
	Scenario 3
Test2

	Common Parameter Set
	Set 1
	Set 1
	Set 1

	Transmission mode
	TM2
	TM3
	TM4-1layer

	CRS-IC capability # Cells
	sweep [0 , 1 , 2]
	sweep [0 , 1 , 2]
	sweep [0 , 1 , 2]

	Time Offset w.r.t the serving cell
	D1=D2=3 us
	D1=D2=3 us
	D1=D2=3 us

	Frequency Offset w.r.t the serving cell
	D1=D2=300 Hz
	D1=D2=300 Hz
	D1=D2=300 Hz

	Cell ID [S,D1,D2]
	sweep [0, 1, 6] and [0, 6, 1]
	sweep [0, 1, 6] and [0, 6, 1]
	sweep [0, 1, 6] and [0, 6, 1]

	FRC
	R.11 FDD
	R.11 FDD
	R.11 FDD

	Propagation and correlation matrix
	EVA5 2x2 Medium
	EVA5 2x2 Low
	EVA5 2x2 Low
	EPA5 2x2 High

	Es/Noc2
	[-1:1:16]
	[2:1:20]
	[-5:1:15]

	D1/Noc1
	12
	9
	12

	D2/Noc1
	10
	7
	10

	Noc at antenna port (dBm/15KHz)
	Noc1
	-98
	-98
	-98

	
	Noc2
	-98
	-98
	-98

	
	Noc3
	= Noc1 + 5
	= Noc1 + 5
	= Noc1 + 5

	Precoding granularity
	N/A
	N/A
	6
	50

	PMI delay
	N/A
	N/A
	8
	8

	Reporting interval
	N/A
	N/A
	1
	1

	Reporting mode
	N/A
	N/A
	PUSCH 1-2 
	PUSCH 3-1

	CodeBookSubsetRestriction bitmap
	N/A
	N/A
	001111
	001111


12.3. Control Channel Simulation Assumptions

	Parameter (Serving and Aggressors)
	Scenario 1
	Scenario 2

	Common Parameter Set
	Set 2
	Set 2

	Channel
	PCFICH/PDCCH
	PHICH

	CRS-IC capability # Cells
	sweep [0 , 1 , 2]
	sweep [0 , 1 , 2]

	Time Offset w.r.t the serving cell
	D1=D2=3 us
	D1=D2=3 us

	Frequency Offset w.r.t the serving cell
	D1=D2=300 Hz
	D1=D2=300 Hz

	Cell ID [S,D1,D2]
	sweep [0, 1, 6] and [0, 6, 1]
	sweep [0, 1, 6] and [0, 6, 1]

	FRC
	R.15-1 FDD with 2 symbols for control
	R.19

	Propagation and correlation matrix
	EVA5 2x2 Low
	EPA5 2x2 Low

	Es/Noc2
	[-7:1:2]
	[0:1:10]

	D1/Noc1
	5
	5

	D2/Noc1
	3
	3

	Noc at antenna port (dBm/15KHz)
	Noc1
	-98
	-98

	
	Noc2
	-98
	-98

	
	Noc3
	= Noc1 + 5
	= Noc1 + 5

	Aggregation Level
	8 CCE
	8 CCE

	Number of PHICH groups (Ng)
	1
	1

	PHICH duration
	Normal
	Normal

	Unused RE-s and PRB-s (Serving)
	OCNG
	OCNG
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