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1
Introduction
In this contribution, we provide updated alignment and impairment simulation results for Rel-10 eICIC demodulation test cases [1] as well as for agreed TM3 test cases [5].
2
Simulation results
Assumptions comply with the RAN4 agreements on: test case definitions [1][5], ABS pattern definitions [2], fixed reference channels (FRC) [3], interference levels [4]. 
These results assume FDD, but they also apply to TDD because of the assumption on single-subframe based processing. 
2.1
PDCCH performance (FDD)
PDCCH performance is illustrated in Figure 1 and alignment and impairment SNR values at 1% BLER target are provided in Table 1 and Table 2. Single-subframe channel estimation is performed based on CRS symbols in both slots (0,1) of the subframe. 
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Figure 1: PDCCH BLER vs. Es/Noc1 performance; non-MBSFN-ABS, non-colliding CRS.


Table 1: Alignment values for PDCCH demodulation test case

	Tested channel
	Aggressor cell Es/Noc1 [dB]
	Aggressor cell Es/Noc2 [dB]
	BLER target
	Es/Noc1 at target [dB]
	Es/Noc2 at target [dB]

	PDCCH – Format 1 (32+16 CRC bits ) – Non-MBSFN-ABS
	4 
	1.5
	1%
	-3.5
	-6.0


Table 2: Impairment values for PDCCH demodulation test case

	Tested channel
	Aggressor cell Es/Noc1 [dB]
	Aggressor cell Es/Noc2 [dB]
	BLER target
	Es/Noc1 at target [dB]
	Es/Noc2 at target [dB]

	PDCCH – Format 1 (32+16 CRC bits ) – Non-MBSFN-ABS
	4 
	1.5
	1%
	-1.5
	-4.0


2.2
PHICH performance (FDD)
PHICH performance is illustrated in Figure 2. Alignment and impairement values at 0.1% BLER target are provided in Table 3 and Table 4. According to the agreed way forward in [7], these results assume:
· A Rel-8/9 baseline receiver specifed as MRC receiver in the case of transmit diversity in reference [8];
· Zero ACK/NACK detection threshold, according to TS36.101;
· Single-subframe channel estimation based on CRS symbols in both slots (0,1) of the subframe;

· SNR is defined as Es/Noc2, where Es refers to the energy of the whole PHICH group.
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Figure 2: PHICH BLER vs. Es/Noc2 performance; non-MBSFN-ABS, non-colliding CRS.


Table 3: Alignment values for PHICH demodulation test case

	Tested channel
	Aggressor cell Es/Noc1 [dB]
	Aggressor cell Es/Noc2 [dB]
	BLER target
	Es/Noc1 at target [dB]
	Es/Noc2 at target [dB]

	PHICH (extended duration) – Non-MBSFN-ABS
	4 
	1.5
	0.1%
	5.2
	2.7


Table 4: Impairment values for PHICH demodulation test case

	Tested channel
	Aggressor cell Es/Noc1 [dB]
	Aggressor cell Es/Noc2 [dB]
	BLER target
	Es/Noc1 at target [dB]
	Es/Noc2 at target [dB]

	PHICH (extended duration) – Non-MBSFN-ABS
	4 
	1.5
	0.1%
	7.2
	4.7


2.3 
PDSCH performance – TM2 (FDD)
PDSCH performance for TM2 is illustrated in Figures 3. Alignment and impairment SNR values at 1% BLER target are provided in Table 5 and Table 6.
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Figure 3: PDSCH normalized throughput vs. Es/Noc2 performance – QPSK-1/2; non-MBSFN-ABS, non colliding CRS.


Table 5: Alignment values for PDSCH TM2 demodulation test case
	Tested channel
	Aggressor cell Es/Noc1 [dB]
	Aggressor cell Es/Noc2 [dB]
	Relative throughput target
	Es/Noc1 at target [dB]
	Es/Noc2 at target [dB]

	PDSCH – TM2 – FRC 11-4 (QPSK ½) – Non-MBSFN-ABS
	10
	6
	70%
	4.9
	0.9


Table 6: Impairment values for PDSCH TM2 demodulation test case

	Tested channel
	Aggressor cell Es/Noc1 [dB]
	Aggressor cell Es/Noc2 [dB]
	Relative throughput target
	Es/Noc1 at target [dB]
	Es/Noc2 at target [dB]

	PDSCH – TM2 – FRC 11-4 (QPSK ½) – Non-MBSFN-ABS
	10
	6
	70%
	6.4
	2.4


2.4 
PDSCH performance – TM3 (FDD)
TM3 throughput with 16QAM-1/2 rank-2 is shown in Figure 4. Alignment and impairment SNR values at 1% BLER target are given in Table 7 and Table 8. 
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Figure 4: Normalized throughput vs. Es/Noc2 performance for TM3 rank-2 16QAM-1/2; non-MBSFN-ABS, non-colliding CRS.


Table 7: Alignment values for PDSCH TM3 demodulation test case

	Tested channel
	Aggressor cell Es/Noc1 [dB]
	Aggressor cell Es/Noc2 [dB]
	Relative throughput target
	Es/Noc1 at target [dB]
	Es/Noc2 at target [dB]

	PDSCH – TM3 FRC 11 (16QAM ½) – Non-MBSFN-ABS, non-colliding CRS
	10
	6
	70%
	14.6
	10.6


Table 8: Impairment values for PDSCH TM3 demodulation test case

	Tested channel
	Aggressor cell Es/Noc1 [dB]
	Aggressor cell Es/Noc2 [dB]
	Relative throughput target
	Es/Noc1 at target [dB]
	Es/Noc2 at target [dB]

	PDSCH – TM3 FRC 11 (16QAM ½) – Non-MBSFN-ABS, non-colliding CRS
	10
	6
	70%
	16.1
	12.1


3
Conclusion

In this contribution we provided alignment and impairment simulation results for agreed Rel-10 eICIC demodulation test cases.
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