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1 Introduction

In RAN4 #60bis meeting, ABS pattern and test cases had been discussed, but some issues were remaining. In this contribution, we try to further study those remaining issues:
· Scheduling patterns for demodulation and CSI test
· ABS pattern design 

· Initial simulation results

2 Discussions
2.1 Scheduling patterns for demodulation and CSI test
In eICIC, the test purposes would be to verify UE’s proper averaging behaviour and evaluate the performance loss caused by the dominant interference cell. ABSs are usually scheduled to the UEs who are located in cell range extension region, while normal subframes are mainly used by pico UEs near the cell center. On normal subframes, it seems that the demodulation performance of the pico UEs is quite similar to that of Rel-8/9 UEs. In order to reduce RAN4 work load, it might be acceptable to define the new PDSCH and PDCCH/PCFICH demodulation performance requirements only on ABS. For CSI test, since the periodic CSI measurement and reporting were conducted on both ABS and normal subframes, which would be different from Rel-8/9 and might impact the accuracy of CSI reporting, it would be necessary to be defined CSI reporting requirements on both of them.
Proposal 1: Demodulation test for PDSC, PDCCH/PCFICH and PHICH could be only defined in ABS subframes; CSI test should be defined in both ABS subframe and non-ABS subframe.
2.2 ABS pattern design 
In the last meeting, the way forward on ABS pattern for non-MBSFN ABS configuration has been approved in [1]. The agreed principles are summarized as follows:

· Both DL PHICH and SIB1 need protection under strong interference to achieve reliable communications; 

· No subframe is assumed for the ABS pattern of non-MBSFN ABS configuration both for FDD and TDD.

· One option can be chosen from the following options:

· FDD

· Option 1:[00000100, 00000100, 00000100, 01000100, 00000100]

· Option 2:[11000100,11000000,11000000,11000000,11000000]

· TDD

· Option 1:[0000000001, 0000000001]

· Option 2:[0000010011, 0000000011]

In [1], the ABS subframe blanking rate is still an open issue. Firstly in [2], we have provided system simulation results for both 1/8 blanking rate and 2/8 blanking rate and we didn’t observe the significant throughput decrease when 2/8 blanking rate was configured. On the contrary, we could observe some small gains for the averaging throughput among all the cells with the increasing ABS number. Second, from our point of view, the two consecutive subframes would give the UE some freedom to perform averaging for both channel estimation and CSI measurement within the restrict subsets. Moreover, the two consecutive ABSs could reduce the test time. 
Therefore, 2/8 ABS pattern would be more appropriate for FDD demodulation and CSI requirements. For TDD, 2/10 pattern is reasonable as the baseline. And an additional ABS would be inserted to protect SIB-1. Considering that the subframe #5 is normally reserved in PDSCH test, the proposed ABS pattern configuration for FDD and TDD demodulation requirements is summarized as follows:

· FDD: [11000100, 11000000, 11000000, 11000000, 11000000]
· TDD: [0000010011, 0000000011]

Proposal 2: Option 2 in [1] may be more appropriate for measurement requirements.

2.3 Initial simulation results
In the last meeting, the baseline test cases for PDSCH, PDCCH/PCFICH and PHICH are agreed [3]. However, some parameters are still TBD. In this section, we discuss these “TBD parameters” and give initial simulation results.
2.3.1 PDSCH

Reference Channel: To compare the performance with Rel-8/9, we propose to reuse the corresponding Rel-8/9 reference channel to evaluate the performance loss caused by dominate macro cell interference for the certain scenario.
Interfering Cell SNR: We have discussed the interference model and the proposed values in [4]. Table 1 shows the interference SNR value for PDSCH. 
Simulation results are depicted in Figure 1. In Figure 1, we provide the performance of one interference level with different noise floor for all symbols and two interference levels proposed in Table 1; it can be observed that the performance of one interference level would be better or worse than that of two interference levels, which might not reflect the demodulation performance in real network. The similar phenomena can also be seen in Figure 2 and Figure 3. So it is necessary to consider two interference levels for demodulation and CSI test.
Table 1 Interference SNR for PDSCH

	Interference SNR
	Interference value (unit: dB)

	Êi-dom /Noc
	10.0

	Êi-sec1/Noc
	3.4

	Êi-sec2/Noc
	8.2


The definitions of Noc, Êi-dom, Êi-sec1 and Êi-sec2 are given as below:

· Noc : which is noise floor, i.e., interference from other picos in the network (Noc) plus thermal noise. 
· Êi-dom: which is the received energy per RE of dominant interferer (CRS EPRE on ABS, or EPRE on normal subframes).
· Êi-sec1: which is the received energy per RE for the secondary interferer on ABS.
· Êi-sec2: which is is the received energy per RE for the secondary interferer on normal subframes.
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Figure 1 PDSCH performance with Table 1 interference levels, R.11, 2x2 medium, EVA5(EPA5), case 3
2.3.2 PDCCH/PCFICH

Interfering Cell SNR: Table 2 shows the proposed interference SNR values for PDCCH/PCFICH. Simulation results are depicted in Figure 2. To evaluate the impact of PDCCH/PCFICH error on PDSCH performance, we also provide the PDCCH/PCFICH performance with Table 1 interference levels. It can be observed that the PDCCH/PCFICH detection would not influence PDSCH performance at the test point.
Table 2 Interference SNR for PDCCH/PCFICH and PHICH
	Interference SNR
	Interference value (unit: dB)

	Êi-dom /Noc
	4.0

	Êi-sec1/Noc
	-1.1

	Êi-sec2/Noc
	3.7
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Figure 2 PDCCH/PCFICH performance with interference levels give in Table 2, R.w FDD, 2x2 low, 8CCE, EVA5(EPA5), extended PHICH, case 3
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Figure 3 PDCCH/PCFICH performance with interference levels given in Table 1, R.w FDD, 2x2 low, 8CCE, EVA5(EPA5), extended PHICH, case 3

2.3.3 PHICH
Interfering Cell SNR: Table 2 shows the proposed interference values for PHICH.
PHICH duration: In PDCCH/PCFICH test case, PHICH duration is set as extended, so extended PHICH has the priority to be considered.
Proposal 3: It is necessary to consider two interference levels for demodulation and CSI test; reusing Rel-8/Rel-9’s reference channel for PDSCH test; extended PHICH has the priority to be considered for PHICH test.
3 Proposals
The proposed proposals in this contribution are summarized as below:
Proposal 1: Demodulation test for PDSCH, PDCCH/PCFICH and PHICH could be only defined in ABS subframes; CSI test should be defined in both ABS subframe and non-ABS subframe.

Proposal 2: Option 2 in [1] may be more appropriate for measurement requirements.
Proposal 3: It is necessary to consider two interference levels for demodulation and CSI test; reusing Rel-8/Rel-9’s reference channel for PDSCH test; extended PHICH has the priority to be considered for PHICH test.
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