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1. Introduction
In RAN4 #61 the eICIC demodulation test cases have been defined for PDSCH, PDCCH and PHICH [1]. In addition, also the interference models for these channels have been agreed in [2]. The performance requirements for the test cases are still TBD. 
In this contribution we provide the missing alignment and impairment results for the defined eICIC demodulation test cases and propose performance requirements in square brackets for FDD.
2. Discussion
In RAN4 #61 the eICIC demodulation test cases have been defined for PDSCH, PDCCH and PHICH [1]. In addition, also the interference models for these channels have been agreed in [2]. The agreed interference levels defined in [2] are repeated in Table 2. 
Table 1: PDSCH and PDCCH/PHICH Interference Models
	Expression
	PDSCH Test
	PDCCH/PHICH Test

	ES,I/Noc1
	10 dB
	4 dB

	ES,I/Noc2
	6 dB
	1.5 dB


Missing parameters in the definition of the test cases in [1] include:

· ABS pattern for PDSCH, PDCCH and PHICH

· The fixed reference channels (FRC) for PDSCH and PDCCH

The ABS pattern is still under discussion in RAN4 #62. Depending on the receiver algorithm, the receiver may be able to exploit the existence of consecutive ABS subframes by averaging across subframes in certain algorithms, e.g. channel estimation and interference estimation. If such an algorithm is applied, the definition of the ABS pattern impacts the performance requirement in the test cases. Since the ABS pattern is not directly known to the UE, it would also be needed to define the RLM/RRM measurement subframe pattern and the CSI subframe sets.

However, if no algorithm in the receiver averages across subframes, the performance is independent on the definition of the ABS pattern and the measurement patterns. In the following, only such receivers are assumed that do not average across subframe borders. Therefore the results are independent on the ABS pattern. Both patterns still under discussion in RAN4 ([00000100, 00000100, 00000100, 01000100, 00000100] and [11000100, 11000000, 11000000, 11000000, 11000000] for FDD) result in the same requirements for FDD. The same is true for TDD as well. In the simulations the ABS pattern [11111111] has been used in the simulations. 
Regarding the fixed reference channels, an email discussion took place before RAN4 #62. It has been agreed that DCI Format 1 (47 bits including 16 bits CRC) should be chosen for PDCCH. For PHICH, the FRC R.19 already included in [1] has been confirmed. For PDSCH two different FRCs have been proposed, i.e. FRC R.11 (16QAM-1/2) and a new FRC to be introduced (QPSK-1/2). In the following we only focus on FRC R.11 for PDSCH.
2.1. Simulation Results for PDSCH

In the following we provide alignment simulation results for PDSCH for the test case assumptions defined in [1]. As outlined in the previous section the ABS pattern is chosen as [11111111] and the FRC is R.11. All other assumptions follow the test case definition provided in [1]. Tx EVM of 6% is included in the results, additional Tx/Rx impairments are not yet taken into account. Figure 1 shows the alignment results under these assumptions as a function of serving cell ES/Noc2. The red line indicates 70% of the peak throughput of this FRC if the 5th subframe is not used for scheduling.
Observation 1: The required serving cell ES/Noc2 in the PDSCH alignment results to achieve 70% of the peak throughput is 4.22 dB.
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Figure 1: Alignment Results for PDSCH TM2 FRC R.11

2.2. Simulation Results for PDCCH

In the following we provide alignment simulation results for PDCCH for the test case assumptions defined in [1]. As outlined in the previous section the ABS pattern is chosen as [11111111] and the FRC is DCI Format 1 (47 bits including 16 bits CRC). All other assumptions follow the test case definition provided in [1]. Tx EVM of 6% is included in the results, additional Tx/Rx impairments are not yet taken into account. Figure 2 shows the alignment results under these assumptions as a function of serving cell ES/Noc2. 

Observation 2: The required serving cell ES/Noc2 in the PDCCH alignment results to achieve 1% error rate is -5.15 dB.
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Figure 2: Alignment Results for PDCCH DCI Format 1

2.3. Simulation Results for PHICH

In the following we provide alignment simulation results for PHICH for the test case assumptions defined in [1]. As outlined in the previous section the ABS pattern is chosen as [11111111] and the FRC R.19. All other assumptions follow the test case definition provided in [1]. Tx EVM of 6% is included in the results, additional Tx/Rx impairments are not yet taken into account. Figure 3 shows the alignment results under these assumptions as a function of serving cell ES/Noc2.

Observation 3: The required serving cell ES/Noc2 in the PHICH alignment results to achieve 0.1% ACK ( NACK misdetection rate for user 0 with a TPR of -4 dB is 0.57 dB.
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Figure 3: Alignment Results for PHICH FRC R.19
3. Conclusion 
We propose to apply the following FRCs for PDSCH and PDCCH in the eICIC test cases:
Proposal 1: We propose to apply FRC R.11 in the PDSCH demod test case for TM2. For PDCCH Format 1 (47 bits including 16 bits CRC) should be used.
The following observations have been made for the alignment results:

Observation 1: The required serving cell ES/Noc2 in the PDSCH alignment results to achieve 70% of the peak throughput is 4.22 dB.

Observation 2: The required serving cell ES/Noc2 in the PDCCH alignment results to achieve 1% error rate is -5.15 dB.
Observation 3: The required serving cell ES/Noc2 in the PHICH alignment results to achieve 0.1% NACK ( ACK misdetection rate for user 0 with a TPR of -4 dB is 0.57 dB.
Based on the alignment simulation results provided in this contribution and taking additional margins into account, the impairment results are as follows: 

	Test Case
	Impairment Results

	PDSCH
	ES/Noc2 = 5.75 dB for 70% of R.11 peak throughput

	PDCCH
	ES/Noc2 = -3.65 dB for 1% Pm-dsg

	PHICH
	ES/Noc2 = 2.07 dB for 0.1% Pm-an


These values should be taken into account for defining the demodulation performance requirements for eICIC.

4. Appendix: Simulation Assumptions

The simulation assumptions for PDSCH, PDCCH and PHICH test cases are given in [1]. Additional parameters are provided in Table 2.
Table 2: Additional Parameters for PDSCH/PDCCH/PHICH
	ABS Pattern (FDD) 
	[11111111, 11111111, 11111111, 11111111, 11111111] 

	PDSCH FRC
	R.11

	PDCCH FRC
	47 bits including 16 bits CRC (DCI format 1 for TM2)
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