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1. Introduction

In the last RAN4 meeting, the demodulation test cases for PDSCH (TM2), PDCCH and PHICH were approved. However, whether TM3 rank2 demodulation test should be introduced or not and which FRC should be selected were still open issues. In this contribution, we share our views on these issues and provide the alignment and impairment simulation results for the test cases approved in [1].
2. TM3 rank-2 requirement and FRC selection
In the eICIC scenario, the ABSs are usually used in cell range expansion (CRE) region to decrease the interference from macro cell. However, in some cases where the UE number in the CRE region was not enough, the ABSs might be scheduled for non-CRE UEs to avoid the resource vacancy. And the benefit of ABSs used in non-CRE would be to make the TM3 rank-2 transmission near CRE region be possible and efficient by reducing the dominant macro interference. With this consideration, it might be reasonable to have a TM3 demodulation test in ABS.
Figure 1 shows the system simulation results of Es/Noc1, conditional Ei-dom /Noc1 and conditional Ei-dom /Noc2 in non-CRE region. The UEs that contribute to the 40%-tile – 60%-tile CDF of Es/Noc1 are extracted for the above conditional statistics. Based on the simulation results, the interference level should be Ei-dom /Noc1 = 10dB, Ei-dom /Noc2 =5dB, which is the same as those for TM2 and CRE UEs given in [2]. So it is proposed to reuse the same interference levels as TM2. In [3], the merging interference levels for TM2 were given; therefore, the proposed interference level of TM3 could be Ei-dom /Noc1 = 10dB, Ei-dom /Noc2 =6dB. Under such interference level assumptions (the detailed simulation assumptions are shown in annex Table 3), the link level simulation result for FDD TM3 is depicted in Figure 2.
[image: image1.png]CDF of Es/Noc1

0.9

0.8f

0.7}

0.3f

0.2}

01F

:
—Es/Noc1 |

Es/Noc1(dB)




[image: image2.png]CDF of conditional Ei-dom/Noc1
T T T

e

—CDF of co

T T T
nditional Ei-dom/Noc1

0.9+

-4 -2 0 2 4 6 8 10 12 14 16
Ei-dom/Noc1(dB)




[image: image3.png]CDF of conditional Ei-dom/Noc2

— CDF of conditional Ei-dom/Noc2

-10

0

Ei-dom/Noc2(dB)





Figure 1 CDF curves for absolute level Es/Noc1, conditional Ei-dom /Noc1 and Ei-dom /Noc2
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Figure 2 Simulation result of TM3 for FDD
As for the Fixed Reference Channel (FRC) for TM3, it can be seen from Figure 2 the target serving SNR is about 15.4dB at 70% relative throughput if reusing the same FRC as that for Rel-8/Rel-9. From the left figure of Figure 1, we observe that the SNR of the 50% UEs in non-CRE region would be around 16dB. Therefore, it seems feasible to reuse the same FRC in Rel-8/Rel-9 for TM3 test.
As for the FRC for TM2, it can be observed in Table 2 that the impairment target serving SNR is about 11dB if using R.11 as FRC. It seems reasonable because the range of operating SNR for class 2 UEs would be [4,12]dB in [2]. So it is suggested using R.11 as FRC for TM2.

As for the FRC for PDCCH test, considering that DCI format 1 could be configured for TM2, it is proposed to use Format 1 as DCI Format. The new reference channels for FDD and TDD are described below: 
Table 1 PDCCH Reference channel for FDD and TDD
	Reference channel
	R.15-1 FDD 
	R.15-1 TDD

	Number of transmitter antennas
	
	2
	2

	Channel bandwidth
	MHz
	10
	10

	Number of OFDM symbols for PDCCH
	symbols
	2
	2

	Aggregation level
	CCE
	8 
	8

	DCI Format
	
	Format 1
	Format1

	Cell ID
	
	0
	0

	Payload (without CRC)
	Bits
	31
	34


As for the FRC for PHICH, it was agreed to reuse Rel-8/9 ones in the last meeting.
Proposal 1: TM3 rank2 demodulation test on ABS is suggested to be introduced, and the proposed interference levels are Ei-dom /Noc1 = 10dB, Ei-dom/Noc2 =6dB.

Proposal 2: It is suggested to use R.11 as FRC for TM2 and reuse the Rel-8/Rel-9’s FRC for TM3 if the TM3 test is introduced.
Proposal 3: Use DCI format1 as FRC for the PDCCH test cases on ABS.
3. Simulation results 
In the RAN4 #61 meeting, the demodulation test cases for PDSCH (TM2), PDCCH and PHICH were defined [1]. Figure 3 ~Figure 5 show the simulation results for both FDD and TDD. Table 2 and Table 3 summarize the alignment simulation results and impairment results. 
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Figure 3 PDSCH simulation results for FDD and TDD
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Figure 4 PDCCH simulation results for FDD and TDD
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Figure 5 PHICH simulation results for FDD and TDD

Table 2 summarize of alignment demodulation results

	Test channel
	FDD (Es/Noc1)
	FDD(Es/Noc2)
	TDD(Es/Noc1)
	TDD(Es/Noc2)

	PDSCH
	9.4dB
	5.4dB
	9.6dB
	5.6dB

	PDCCH
	-4.2dB
	-6.7dB
	-4.0dB
	-6.5dB

	PHICH
	4.27dB
	1.77dB
	4.3dB
	1.8dB


Table 3 summarize of impairment demodulation results

	Test channel
	FDD(Es/Noc1)
	FDD(Es/Noc2)
	TDD(Es/Noc1)
	TDD(Es/Noc2)

	PDSCH
	10.9dB
	6.9dB
	11.0dB
	7.0dB

	PDCCH
	-3.7dB
	-6.2dB
	-3.5dB
	-6.0dB

	PHICH
	4.8dB
	2.3dB
	4.8dB
	2.3dB


4. Proposals
In this contribution, we discuss the remaining issues on the eICIC demodulation tests. We propose that:
Proposal 1: TM3 rank2 demodulation test on ABS is suggested to be introduced, and the proposed interference levels are Ei-dom /Noc1 = 10dB, Ei-dom/Noc2 =6dB.

Proposal 2: It is suggested to use R.11 as FRC for TM2 and reuse the Rel-8/Rel-9’s FRC for TM3 if the TM3 test was introduced.
Proposal 3: Use DCI format1 as FRC for the PDCCH test cases on ABS.
And we also give the simulation results for alignment and with impairments for the agreed test cases.
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6. Annex

Table 3 Simulation assumptions for TM3 for FDD
	Parameter
	　Value

	System bandwidth
	10 MHz

	Cyclic prefix
	Normal

	Transmission mode
	3

	Antenna configuration
	2x2, low correlation

	Reference channel
	R.11; Servicing pico cell: EVA70; interfering macro cell: EVA70

	Number of OFDM symbols for PDCCH
	2 symbols per subframe

	EVM error 
	6%

	Maximal number of HARQ transmission
	4

	ABS pattern in interfering cell
	[11000100,11000000,11000000,11000000,11000000]

	ABS Pattern for CSI1 (P_CSI1)
	[11000100,11000000,11000000,11000000,11000000]

	Scheduled ABS Pattern for CSI1 (P_S1)
	[11000000,11000000,11000000,10000000,11000000]

	Interference level
	Ei-dom /Noc1 = 10dB, Ei-dom /Noc2 =6dB

	additional delay 
	2.5 (s for interfering cell with respect to servicing cell











