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1. Introduction
In RAN4 #62 further agreements for the eICIC PDSCH demodulation test cases for non-MBSFN ABS were made which require new alignment simulations. Also initial results for PDCCH and PHICH were compared among companies showing a relatively large spread across companies since some simulation assumptions were not clearly defined.

In this contribution we provide further alignment results for PDSCH, PDCCH and PHICH and in addition impairment results taking implementation margins into account. The results assume FDD and non-MBSFN ABS.
2. Discussion
2.1. PDSCH Demodulation Results

In RAN4 #62 further agreements for the eICIC demodulation test cases for non-MBSFN ABS were made. According to [1] it has been agreed to use QPSK-1/2 for TM2 and 16QAM-1/2 for TM3. The interference pattern in both cases is 2/8 with an additional subframe defined as ABS for SIB-1 protection. 
Figure 1 shows the shows the alignment result for the FRC used for TM2.
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Figure 1: TM2 QPSK-1/2 Performance – FRC R.11-4
Observation 1: The required serving cell ES/Noc2 in the PDSCH alignment results for TM2 is 0 dB.
In RAN4 #62 it was agreed that also a demod test case for TM3 is introduced. The assumptions that have been defined so far for this demod test case can be found in [2]. The ABS pattern is the same as for the TM2 test case. Additional simulation assumptions have been defined in [4]. Two different interference levels were proposed in RAN4 #62 consisting of (ES,I/Noc1, ES,I/Noc2) = (10, 6) dB and (ES,I/Noc1, ES,I/Noc2) = (5, 2) dB. Figure 2 shows the alignment results for both interference levels. 

Observation 2: The required serving cell ES/Noc2 in the PDSCH alignment results for TM3 and interference level (10, 6) dB is 10.2 dB.
Observation 3: The required serving cell ES/Noc2 in the PDSCH alignment results for TM3 and interference level (5, 2) dB is 9.5 dB.
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Figure 2: TM3 16QAM-1/2 Performance – FRC R.11
System level simulations in [5] showed that both interference levels (5,2) dB and (10,6) dB are typical for UEs in the non-CRE region. For both interference levels the required serving cell ES/Noc2 is moderate even if implementation margins are taken into account. Hence, both interference levels can be chosen in the test set up. In order to be aligned with the interference levels applied in the TM2 test case we propose to apply (10,6) dB for TM3 as well.
Proposal 1: The dominant macro cell SNR should be set to ES,I/Noc1 = 10 dB with Noc2/Noc1 = 4 dB in the TM3 demodulation test case.  
2.2. PDCCH and PHICH Demodulation Results

In the following we repeat the alignment simulation results for PDCCH for the test case already provided in [6]. The ABS pattern is chosen as [11111111] and the FRC is DCI Format 1 (47 bits including 16 bits CRC). It has been outlined in [6] that the performance is independent on the ABS pattern since no averaging across subframe borders is applied. Hence, the results also hold for the ABS pattern being defined for the PDCCH test case. 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. In the simulations all four CRS OFDM symbols are used for channel estimation, averaging across subframes is not performed.
Observation 4: 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 3: Alignment Results for PDCCH DCI Format 1

In RAN4 #62 also PHICH alignment results were compared between companies. The results were not well aligned since some assumptions remained open. One of these open questions was how the SNR for PHICH is defined, i.e. is the SNR based on the received power of the first user in the PHICH group or based on the received power of the entire PHICH group. 
According to [7] the SNR includes the Rx energies of all users within one PHICH group. This definition was not taken into account in the results provided in [6] and an additional SNR scaling issue is corrected in this contribution. The updated results are given in Figure 4.
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Figure 4: Alignment Results for PHICH FRC R.19

Observation 5: 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 3.34 dB.
3. Conclusion 
In this contribution we provided further alignment results for PDSCH, PDCCH and PHICH for FDD and non-MBSFN ABS.
Proposal 1: The dominant macro cell SNR should be set to ES/Noc1 = 10 dB with Noc2/Noc1 = 4 dB in the TM3 demodulation test case.  
Observation 1: The required serving cell ES/Noc2 in the PDSCH alignment results for TM2 is 0 dB.

Observation 2: The required serving cell ES/Noc2 in the PDSCH alignment results for TM3 and interference level (10, 6) dB is 10.2 dB.
Observation 3: The required serving cell ES/Noc2 in the PDSCH alignment results for TM3 and interference level (5, 2) dB is 9.5 dB.

Observation 4: The required serving cell ES/Noc2 in the PDCCH alignment results to achieve 1% error rate is -5.15 dB.
Observation 5: 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 3.34 dB.
Based on the alignment simulation results provided in this contribution, Proposal 1 to apply and interference level of (ES,I/Noc1, ES,I/Noc2) = (10, 6) dB and taking additional implementation margins into account, the impairment results are as follows: 

	Test Case
	Impairment Results

	PDSCH TM2
	ES/Noc2 = 1.55 dB for 70% of R.11-4 peak throughput

	PDSCH TM3
	ES/Noc2 = 11.75 dB for 70% of R.11 peak throughput

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

	PHICH
	ES/Noc2 = 4.84 dB for 0.1% Pm-an


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