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1. Introduction
In RAN4#68bis, progress has been made to further resolve open items in the simulation assumptions and test cases for FeICIC PDSCH and Control channel demodulation [1]. A CR for high SNR introduction was also agreed in [2].
The following was the agreed WF:

· High SNR test case for FeICIC

· Define the minimum requirements with no CRS-IC
· Simulation result alignment:

· PHICH: the simulation results are well aligned. And in the next meeting companies are encouraged to provide the simulation results with impairments.

· For other test cases, we will have an email discussion before the next meeting for further alignment. Companies should provide the simulation results with CRS-IC and the simulation results without interference, especially for the companies who do not provide the simulation results without interference in this meeting.

· In the next meeting, the simulation results with and without impairments should be provided for both FDD and TDD.

In this contribution, link level simulation results for FDD PDSCH and control channel are presented with and without impairments. We provide results for the following cases:

· Agreed upon timing and frequency offsets

· Results with 0 frequency and 0 timing offsets

· Results with single cell (without interferer)
2. Simulation Assumptions and Terminology
Detailed simulation assumptions for the results in this paper are presented in [1].
The following assumptions were used for the TM2 simulations:

· CN Configuration

· FRC R.11-4 FDD

· EVA5 2x2 Medium Correlation

· D1/Noc1 = 12dB, D1/D2 = 2dB
· Noc1 = Noc2 = -98 dBm/15KHz, Noc3 = -93 dBm/15KHz

· Aggressor offsets: D1 =  3 μs, 300 Hz, D2 =  -1 μs, -100 Hz

The following assumptions were used for the TM3 simulations:

· NC Configuration

· FRC R.11 FDD

· EVA5 2x2 Low Correlation

· D1/Noc1 = 9dB, D1/D2 = 2dB
· Noc1 = Noc2 = -98 dBm/15KHz, Noc3 = -93 dBm/15KHz

· Aggressor offsets: D1 = 3 μs, 300 Hz, D2 = -1 μs, -100 Hz

The following assumptions were used for the TM6 simulations:

· CN Configuration

· FRC R.11 FDD

· EPA5 2x2 High Correlation
· D1/Noc1 = 12dB, D1/D2 = 2dB
· Noc1 = Noc2 = -98 dBm/15KHz, Noc3 = -93 dBm/15KHz

· Aggressor offsets: D1 = 3 μs, 300 Hz, D2 = -1 μs, -100 Hz

The following assumptions were used for the joint PCFICH/PDCCH:

· FRC R.15-2 FDD (new channel 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

· Aggressor offsets: D1 = 3 μs, 300 Hz, D2 = -1 μs, -100 Hz

The following assumptions were used for the joint PHICH:

· FRC R.19 FDD with 2 control symbols

· Serving: EPA5 2x2 Low Correlation

· Aggressors: EVA5 2x2 Low Correlation
· Normal PHICH duration
· D1/Noc1 = 5dB, D1/D2 = 2dB
· Noc1 = Noc2 = -98 dBm/15KHz, Noc3 = -93 dBm/15KHz

· Aggressor offsets: D1 = 3 μs, 300 Hz, D2 = -1 μs, -100 Hz
The following assumptions were used for the TM3 High SNR simulations:

· NC Configuration

· FRC R.35 FDD

· EVA5 2x2 Low Correlation

· D1/Noc1 = 9dB, D1/D2 = 8dB
· Noc1 = Noc2 = -98 dBm/15KHz, Noc3 = -93 dBm/15KHz

· Aggressor offsets: D1 = 3 μs, 300 Hz, D2 = -1 μs, -100 Hz
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 cell IC: means UE is not doing CRS-IC for any of the aggressor cells

· 1 cell IC: means UE is doing CRS-IC on the strongest aggressor only, second aggressor is not canceled
· 2 cell IC: means UE is doing CRS-IC on both aggressor cells
3. Simulation Results

Results are provided for these 3 cases:

· With agreed upon timing and frequency offsets

· With 0 frequency and 0 timing offsets

· Single cell (without interferer)

Simulation results for PDSCH TM2, TM3, TM6, and high SNR TM3 case demodulation are shown in figures 3.1, 3.2, 3.3, and 3.4, respectively. 
Their respective Es/Noc2 values at 70% peak ABS SF throughput are shown in Table 3.1.

Simulation results for joint PCFICH/PDCCH (normal ABS SF), PCFICH/PDCCH (MBSFN ABS SF), and PHICH demodulation are shown in figures 3.5, 3.6, and 3.7, respectively. 

Their respective Es/Noc2 values at which the RAN4 requirements are achieved are shown in Table 3.2.

Table 3.3 shows the RAN4 spec requirements for PDSCH and control channels with and without implementation margins.
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Figure 3.1: PDSCH TM2 Demodulation
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Figure 3.2: PDSCH TM3 Demodulation
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Figure 3.3: PDSCH TM6 Demodulation
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Figure 3.4: PDSCH TM3 High SNR Demodulation
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Figure 3.5: PCFICH/PDCCH (Normal ABS SF)
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Figure 3.6: PCFICH/PDCCH (MBSFN ABS SF)
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Figure 3.7: PHICH Demodulation


Table 3.1: PDSCH Es/Noc2 values at 70% peak ABS SF throughput (w/o implementation margin)
	
	Es/Noc2 (dB) @ 70% Peak Tput

	Scenario
	TM2
	TM3
	TM6
	High SNR TM3

	No Interferer
	-0.12
	10.62
	1.77
	16.36

	0 cell IC
	8.23
	14.21
	10.12
	19.18

	0 cell IC (0 offsets)
	8.27
	14.24
	10.17
	19.22

	1 cell IC
	4.04
	13.35
	5.63
	16.91

	1 cell IC (0 offsets)
	4.09
	13.36
	5.62
	16.91

	2 cell IC
	0.14
	10.79
	2.71
	16.58

	2 cell IC (0 offsets)
	0.04
	10.78
	2.59
	16.56


Table 3.2: Es/Noc2 values for Control Channel RAN4 Spec Requirements (w/o implementation margin)
	Scenario
	PDCCH 
Normal ABS SF
Es/Noc2 (dB) @ 1% Pm-dsg
	PDCCH 
MBSFN ABS SF
Es/Noc2 (dB) @ 1% Pm-dsg
	PHICH
Es/Noc2 (dB) @ 0.1% Pm-an

	No Interferer
	-6.05
	-6.05
	1.80

	0 cell IC
	-2.34
	-2.21
	5.60

	0 cell IC (0 offsets)
	-2.21
	-2.29
	5.45

	1 cell IC
	-3.68
	-3.57
	4.96

	1 cell IC (0 offsets)
	-3.73
	-3.51
	4.75

	2 cell IC
	-5.68
	-5.46
	2.03

	2 cell IC (0 offsets)
	-5.71
	-5.66
	1.87


Table 3.3: RAN4 requirements (with implementation margin)
	 Scenario
	SNR point (dB) w/o implementation margin
	SNR point (dB) with implementation margin

	TM2 (2 cell-IC)
	0.14
	1.64

	TM3 (2 cell-IC)
	10.79
	12.79

	TM6 (2 cell-IC)
	2.71
	4.71

	TM3 High SNR Case (0 cell-IC)
	19.18
	21.68

	PDCCH Normal ABS SF (2 cell-IC)
	-5.68
	-4.18

	PDCCH MBSFN ABS SF (2 cell-IC)
	-5.46
	-3.96

	PHICH (2 cell-IC)
	2.03
	3.53


4. Conclusions
In this contribution we provided link level simulation results for FeICIC demod based on agreements from RAN4#68bis with and without implementation margins. 

We propose that these results are taken into account when defining the RAN4 test requirements.
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