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1. Introduction
In the last meeting good progress has been made in the definition of the demodulation test cases for eICIC. Three test cases for PDSC, PDCCH and PHICH have been agreed for non-MBSFN ABS configuration with non-colliding RS [1].

Several questions were left open in these test cases including:

· Which reference channel to choose in PDSCH and PDCCH test cases?

· Which PHICH duration to choose in PHICH and PDCCH test case?

In this contribution we provide simulation results to find answers to these questions.
2. Discussion
2.1. Fixed Reference Channel for PDSCH
 First we consider the PDSCH performance under the assumptions that have been agreed in [1]. For reference these assumptions are repeated in Table 1 in the appendix. One of the open questions for PDSCH was which FRC to choose. In [3] it was proposed to choose the FRC R.11 that has already been used in the TM2 test in Rel-8/9. In [4] it has been suggested to choose the FRC such that the reference SNR value for 70% of the peak throughput corresponds to operation in the CRE region of the pico cell.
Figure 1 shows the performance of R.11 under the assumptions given in Table 1 in the appendix. In the simulations all subframes have been taken into account for scheduling, however, this does not impact the SNR reference point since no averaging across subframes is applied in the receiver algorithms. 
It is seen that the required serving cell SNR is at about 8.25 dB and 9.4 dB for interfering cell SNRs of 10 dB and 13 dB, respectively. For 5 dB interfering cell SNR the required serving cell SNR is about 6.7 dB.
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Figure 1: PDSCH Performance in ABS Subframes (FDD)
In [5] it has been shown by means of system level simulations that the SNR of the most dominant macro interferer is more than 10 dB above background noise floor defined by thermal noise plus interference generated by other pico interferers for almost all UEs in the CRE region. Assuming 10 dB interfering cell SNR, it is seen from Figure 1 that for 70% of the peak throughput of the FRC the serving cell SNR [dB ] – interfering cell SNR [dB] is below 0 dB, which corresponds to CRE region. Therefore R.11 is a suitable FRC for defining a test that corresponds to UE operation in the CRE region.
Proposal 1: It is proposed to use FRC R.11 in the PDSCH demodulation test case for FDD and TDD. 
2.2. Fixed Reference Channel for PDCCH

Now PDCCH performance is considered under the assumptions stated in [1]. For reference these assumptions are repeated in Table 2 in the appendix. Only extended PHICH duration was assumed following the proposal given in [2]
One of the open questions for PDCCH was which FRC to choose. In [3] it was proposed to re-use R.16 that has also been applied in the Rel-8/9 test case. Another valid option is to use the payload size of DCI format 1, since a demodulation test case is defined that applies TM2. PDCCH signaling for TM2 requires DCI format 1.
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Figure 2 shows the PDCCH performance for both payload sizes. It is seen that for both payload sizes the performance is robust to allows operation in CRE region. Therefore both formats could be applied in the test case.
Figure 2: PDCCH Performance in ABS Subframes (FDD)

We have a slight preference to use the same payload size as in the Rel-8/9 test case in order not to introduce a new FRC in the specification that is not really needed..

Proposal 2: It is proposed to FRC R.16 in the PDCCH demodulation test for FDD and TDD. Extended PHICH duration should be assumed.
2.3. Normal versus Extended PHICH Duration 

Finally, we consider PHICH performance under the assumption agreed in [1]. For reference these assumptions are repeated in Table 3 in the appendix. One of the open questions for PHICH was whether normal or extended duration should be chosen.
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Figure 3: PHICH Performance for normal and extended PHICH Duration in ABS Subframes (FDD)
Figure 3 shows the performance for FRC R.19 for normal and extended PHICH duration. It can be seen from this figure that in particular for high interfering cell SNR the performance loss for normal duration is significantly. This loss is caused by the decoding errors of PCFICH. For example, for normal duration, the required SINR for a FER of 1% is roughly -5 dB. This value is higher than the SINR threshold for radio link failures (RLF), which is in the order of -8 dB. 

This means hat for normal PHICH duration, the PHICH could become the bottleneck in the CRE region and may cause the radio link to break before a RLF is declared. Therefore it seems more likely that extended PHICH duration is configured for UEs in CRE region. Hence, we propose to use extended PHICH duration. 
Proposal 3: It is proposed to use extended PHICH in the PHICH demodulation test for FDD and TDD.

2.4. ABS Pattern for Demodulation Test Cases

A lot of discussions took place how the ABS pattern should be defined for FDD and TDD. In the last meeting the agreement has been achieved according to the chairman’s notes that both DL PHICH and SIB-1 should be protected by the ABS pattern. 
Protection of DL PHICH requires a periodicity of 8 ms for FDD. For TDD the required periodicity depends on the UL/DL configuration. Protection of SIB1 requires a periodicity of 10 ms due to the LTE radio frame duration. Clearly, a pattern with only one periodicity cannot fulfill both protection criteria in FDD. Hence, patterns of period 8 ms have been proposed for FDD with insertion of additional ABS in certain subframes to protect SIB-1 [6], [7]. 
Proposal 4: The ABS patter for demodulation should follow a period of 8 ms with insertion of additional ABS to protect both DL PHICH and SIB-1.

Proposal 5: It is proposed not to use subframe #5 for scheduling in the serving cell and potentially reduce the scheduling payload in the serving cell in subframes #0 for FDD and subframes #0, #1 and #6 for TDD.
Another open issue is whether protection for MIB and PSS/SSS needs to be considered in the demodulation test cases for eICIC. In all eICIC RRM test cases direct interference between PBCH and PSS/SSS is assumed since there is no single solution that is equally probable in FDD and TDD to protect MIB PSS/SSS. In order to keep the RRM test cases between FDD and TDD aligned, no scheme for MIB/PSS/SSS protection is considered in FDD and TDD. Since there is no reason why in RRM and demodulation/CSI reporting test cases different test approaches should be chosen,  no protection of MIB/PSS/SSS should be considered in these tests. 
Finally, the blanking rate of the ABS pattern still needs to be specified. It should be pointed out that the ABS pattern is not known to the UE. In general, only a subset of subframes indicated by the ABS pattern is known to the UE for RLM/RRM measurements. Therefore averaging can only be done across the subframes indicated by the RLM/RRM pattern of the serving cell. We propose to use the following patterns :

Proposal 6: The following ABS patterns of the interfering cell should be applied in all eICIC demodulation tests:

· FDD: [11000100,11000000,11000000,11000000,11000000]

· TDD: [0000010011,0000000011]

The proposed TDD pattern supports UL/DL configurations 2 – 5 and is therefore applicable to UL/DL configurations supporting both 5ms and 10ms DL-to-UL switch-point periodicity.
Additional patterns with a lower blanking rate are given in [8]. Defining a lower blanking rate is also a feasible approach. However, the proposed patterns do not allow averaging in the receiver across several subframes. In case the receiver never exploits the possibility to average, no performance difference is expected between patterns with consecutive ABS subframes and those that do not allow to average at all.
3. Conclusion 

In this contribution we considered the remaining open aspects in the definition of the eICIC demodulation test cases. In particular, we propose
Proposal 1: It is proposed to use FRC R.11 in the PDSCH demodulation test case for FDD and TDD.
Proposal 2: It is proposed to FRC R.16 in the PDCCH demodulation test for FDD and TDD. Extended PHICH duration should be assumed.
Proposal 3: It is proposed to use extended PHICH in the PHICH demodulation test for FDD and TDD.

Proposal 4: The ABS patter for demodulation should follow a period of 8 ms with insertion of additional ABS to protect both DL PHICH and SIB-1.
Proposal 5: It is proposed not to use subframe #5 for scheduling in the serving cell and potentially reduce the scheduling payload in the serving cell in subframes #0 for FDD and subframes #0, #1 and #6 for TDD.

Proposal 6: The following ABS patterns of the interfering cell should be applied in all eICIC demodulation tests:

· FDD: [11000100,11000000,11000000,11000000,11000000]

· TDD: [0000010011,0000000011]

It is suggested that these proposals are adopted to finalize the demodulation test case specification.
4. Appendix: Simulation Assumptions

Table 1: Simulation Assumptions for PDSCH (TM2)
	System
	10 MHz, 2 GHz carrier, PCFICH = 2

	Antenna configuration
	2x2 medium correlation

	FRC
	R.11 FDD (16QAM-1/2)

	Radio channel
	Serving cell: EVA5
Interfering Cell: EPA5
0.8/1.0 (s tap delay for serving/interfering cell

	Reference signals
	Non-colliding RS

	PSS/SSS/PBCH
	Included both in serving and interfering cells

	Interfering cell SNR
	5 dB, 10 dB, 13 dB

	Scheduling pattern in the serving cell
	 [10000000]

	ABS bitmap in the interfering cell
	[10000000]

	Note: The UE served by the pico cell is scheduled in ABS subframes only


Table 2: Simulation Assumptions for PDCCH

	System
	10 MHz, 2 GHz carrier

	Antenna configuration
	2x2 low correlation

	Radio channel
	Serving cell: EVA5
Interfering Cell: EPA5
0.8/1.0 (s tap delay for serving/interfering cell

	Reference signals
	Non-colliding RS

	Control Format Indicator (CFI)
	CFI = 3 (PCFICH decoding not needed)

	Aggregation level
	8 CCE

	PDCCH payload (including 16 bits CRC)
	Format 1: 47 bits (DCI format 1 for TM2)

Format 2: 59 bits (R.16 FDD in TS 36.101)

	Interfering cell SNR
	5 dB, 10 dB, 13 dB 

	Scheduling pattern in the serving cell
	[10000000]

	ABS bitmap in the interfering cell
	[10000000]


Table 3: Simulation Assumptions for PHICH

	System
	10 MHz, 2 GHz carrier

	Antenna configuration
	2x2 low correlation

	Radio channel
	Serving cell: EPA5
Interfering Cell: EPA5
0.8/1.0 (s tap delay for serving/interfering cell

	Reference signals
	Non-colliding RS

	PHICH duration 
	Normal, extended

	PHICH reference channel 
	R.19 FDD 
(see Table A3.6-1 in TS 36.101)

	Interfering cell SNR
	5 dB, 10 dB, 13 dB 

	Scheduling pattern in the serving cell
	[10000000]

	ABS bitmap in the interfering cell
	[10000000]
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