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1. Introduction

In RAN4 #62 meeting, the TM3 rank-2 demodulation tests for non-MBSFN ABS were introduced. However, the issues on the interference levels are still open. In this contribution, we share our views on this issue. In addition, simulation results for the approved demodulation tests are also provided. 
2. Discussion 

2.1 Simulation results for TM3 rank-2
In the RAN4 #62 meeting, the test cases of TM3 rank-2 on non-MBSFN ABS were introduced. In this section, we will provide the simulation results based on the approved simulation assumptions in [1]. Figure 1 and Figure 2 are shown the simulation results for both FDD and TDD and two types of interference levels are simulated. Table 1 gives the target serving SNR at 70% maximum throughput.
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Figure 1 TM3 rank2 simulation results for FDD
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Figure 2 TM3 rank2 simulation results for TDD

Table 1: target serving SNR for TM3 rank-2
	Test case
	Target serving SNR(Es/Noc2)

	TM3 rank-2, FDD, ES/Noc1 = 10 dB, ES/Noc2 = 6 dB
	11.4

	TM3 rank-2, FDD, ES/Noc1 = 5 dB, ES/Noc2 = 2 dB
	10.0

	TM3 rank-2, TDD, ES/Noc1 = 10 dB, ES/Noc2 = 6 dB
	11.1

	TM3 rank-2, TDD, ES/Noc1 = 5 dB, ES/Noc2 = 2 dB
	10.1


2.2 Interference level for TM3 rank2
In [2] and [3], two interference level options for TM3 rank2 are proposed as following:
Option1 [2]: ES/Noc1 = 10 dB, ES/Noc2 = 6 dB.
Option2 [3]: ES/Noc1 = 5 dB, ES/Noc2 = 2 dB
The main difference between these two options is the different evaluation regions. In [2], the evaluation mainly focuses on the cell range extension (CRE). In [3], the investigated region focuses on where TM3 rank2 obtains obvious throughput gains over TM2. 
In this contribution, we also evaluate the interference levels where using TM3 rank2 obtains obvious throughput gains. Firstly, we repeat the required SNRs for which the throughput gain of TM3 rank2 over TM2 becomes larger or equal to 20% in [3], which are shown in Table 2; secondly, we evaluate the conditional interference level based on Table 2 through system level simulation. 
Table 2: Required Serving Cell SNR for TM3 Performance Gain
	Interference level (ES/Noc1)
	0% Gain of TM3@SNR
	20% Gain of TM3@SNR

	-100 dB
	7 dB
	16 dB

	5 dB
	10 dB
	17.5 dB

	10 dB
	14 dB
	18.5 dB

	15 dB
	17 dB
	21 dB


  The investigated pico UEs for the conditional interference level are summarized below:

· Pico UEs whose interference level (ES/Noc1) and servicing cell SNR are [-100, 5] and [16, +∞] separately;

· Pico UEs whose interference level (ES/Noc1) and servicing cell SNR are [5, 10] and [17.5, +∞] separately;

· Pico UEs whose interference level (ES/Noc1) and servicing cell SNR are [10, 15] and [18.5, +∞] separately;

· Pico UEs whose interference level (ES/Noc1) and servicing cell SNR are [15, +∞] and [21, +∞] separately;

Figure 3 show the CDF figures of conditional ES/Noc1 and conditional ES/Noc2, and the 50% values of them are 13dB and 6.5dB separately. Comparing option1 and option2, we think option2 is more reasonable because its value is more close to the 50% values of conditional ES/Noc1 and ES/Noc2. 
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Figure 3 CDF figures of conditional ES/Noc1 and ES/Noc2
Proposal: The dominant macro cell SNR could be set as ES/Noc1 = 10 dB, ES/Noc2 = 6 dB in the TM3 rank-2 test.
3. Simulation results for other demodulation tests
In RAN4 62 meeting, some demodulation tests for non-MBSFN ABS have been approved. In this section, simulation results are provided in Figure 4~Figure 6 and the target SNRs are summarized in Table 3.
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Figure 4 PDSCH simulation results for non-MBSFN ABS
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Figure 5 PDCCH simulation results for non-MBSFN ABS
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Figure 6 PDCCH simulation results for non-MBSFN ABS
Table 3 target serving SNR for demodulation tests
	Test case
	Target serving SNR(Es/Noc2)

	PDSCH(FDD), TM2, QPSK(1/2), 2/8 pattern
	1.4

	PDCCH(FDD), 1/8 pattern
	-6.6

	PHICH(FDD), 1/8 pattern
	1.8

	PDSCH(TDD), TM2, QPSK(1/2), 1/10 pattern
	1.6

	PDCCH(TDD), 1/10 pattern
	-6.6

	PHICH(TDD), 1/10 pattern
	2.0


4. Proposal
In this contribution, TM3 rank-2 interference level and simulation results are discussed. The proposal is summarized below:
Proposal: The dominant macro cell SNRs could be set as ES/Noc1 = 10 dB, ES/Noc2 = 6 dB in the TM3 rank-2 test.
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