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1 Introduction

At RAN4 #60 meeting and the subsequent email discussion, some open issues for eICIC demodulation and CSI requirements had been discussed. In this contribution, we further discuss these issues as below:
· Scheduling patterns for demodulation and CSI test
· ABS pattern design principle
· Test cases for demodulation
· CSI measurement consideration
2 Discussion issues
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 interference cell. ABS subframe is usually scheduled to the UEs who are located in cell range extension region, and non-ABS subframe is often used by pico central UEs. In non-ABS subframe, it seems that pico UE has the similar demodulation performance with Rel-8/Rel-9, the interference from all other macro and pico cells can be modelled as AWGN. For PDSCH and PDCCH/PCFICH test, to reduce RAN4 work load, it could be only defined in ABS subframe, this point may be approved by most companies. For CSI test, since reporting periodicity for both ABS and non-ABS subframe would be different with Rel-8/Rel-9 and the varying periodicity may impact the accuracy of CSI reporting, it is necessary to be defined for both of them.
Proposal 1: Demodulation test for PDSCH and PDCCH/PCFICH 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 principle
At last meeting, there are some open problems for ABS pattern design principle:

· Whether UL HARQ should be protected by ABS subframe?
· Should SIB-1 be protected by additional ABS subframe?

· Should pico and macro be synchronized without subframe shift and should MIB, PSS/SSS be protected by additional ABS subframe?
· Which ABS subframe blanking rate is more appropriate, 1/8 or 2/8?
For the first problem, [1] has analyzed that in real network operation, 8ms periodicity non-MBSFN ABS for FDD should be used because 10ms periodicity can not support UL HARQ. In [2], it is proposed to use 10ms periodicity since RRC connection messaging via UL PUSCH is required only at the initial setup stage in demodulation testing and this certainly can be easily set up in RAN5 test procedure. However, this set of periodicity can not reflect the performance of real network and this maybe violate the intention of RAN4 test. So we propose to use real network periodicity as baseline.
For the second issue, simulation results in [3] and [4] show that SIB-1 is more sensitive to the interference than both MIB and PSS/SSS channels. Almost all companies agree that SIB-1 should be protected by additional ABS subframe to ensure UE to receive reliable system information. This behaviour only needs to add one additional ABS subframe, which would not result in degradation in cell throughput.
For the third problem, the main argument is whether or not MIB, PSS/SSS should be protected by shifting subframe and additional ABS subframe. With subframe shift, if MIB, PSS/SSS are protected, the subframes in macro corresponding to subframe 0 and 5 subframe in pico need to be configured as ABS subframe. In Figure 1 and Figure 2, it needs 7 and 6 additional ABS subframes with respect to 1/8 blanking rate and 2/8 blanking rate separately. This action costs too many available radio resources in macro cell and may yield to degradation in cell throughput. We are not sure real network would take this way to solve this problem. In our understanding, the main purpose of protecting MIB, PSS/SSS is to guarantee pico UE correctly receiving reliable MIB information and passing through synchronous process under macro interference. In RRM test, the interference level is achieved under the assumption of MIB, PSS/SSS directly colliding, i.e., the worst case in real network. All the cases don’t consider MIB, PSS/SSS protection. Should we take the same way to solve this problem? That is to say, when setting interference levels, the interference level must assure pico UE of receiving reliable MIB information and passing through synchronous process. This may be a reasonable solution for this problem. Detailed interference level for PDSCH, PDCCH/PCIFICH has been discussed in [5].
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Figure 1 1/8 blanking rate configuration
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Figure 2 2/8 blanking rate configuration
For the last issue, we have given system simulation results for both 1/8 blanking rate and 2/8 blanking rate in [6], we didn’t observe obvious throughput decrease when 2/8 blanking rate is configured. On the contrary, we found the mean throughput of all cells still had little gains with the increasing ABS subframe. Two consecutive subframes would allow the UE to perform averaging behavior within its own subset. Moreover, two consecutive subframes reduce the test time for ABS subframe subset as well. Therefore, 2/8 ABS pattern may be more appropriate for measurement requirements. For TDD, 2/10 pattern is reasonable because no additional ABS subframe is needed to protect SIB-1.　Considering the subframe 5 is normally reserved in PDSCH test, the proposed pattern configuration for FDD and TDD demodulation requirements is summarized as follows:
FDD:

P_Int: [11110011, 11110011, 11110011, 10110011, 11110011]

P_S1: [000010000, 00001100, 00001100, 00001100, 00001100]
P_S2: [11110011, 11110010, 11110011, 10110011, 11100011]
TDD:

P_Int: [1111100111, 1111100111]
P_S1: [0000001000, 0000001000]
P_S2: [1111100111, 1111100111]
Proposal 2: Periodicity of test case is proposed to reflect real network periodicity; SIB-1 should be protected by additional ABS subframe, MIB and, PSS/SSS is not necessary to be protected by additional ABS subframes; 2/8 ABS pattern may be more appropriate for measurement requirements.
2.3 Proposed test case

2.3.1 PDSCH
At Bucharest meeting, it can be observed that service cell SNR need to be more than 20dB when the throughput of TM3 obtains significant gain over TM2 from different company’s simulation results. As mentioned in section 2.1, PDSCH test should be only defined in ABS subframes, pico UE who is scheduled in ABS subframe would not be served in such high SNR, so TM3 is not necessary to be considered in ABS subframe test.

For ABS configuration, there are three cases below:
· Case 1: Colliding CRS with MBSFN ABS configuration

· Case 2: Colliding CRS with non-MBSFN ABS configuration

· Case 3: Non-colliding CRS with non-MBSFN ABS configuration

Since colliding CRS with non-MBSFN ABS may occur in the practical network without PCI planning, its performance also should be considered in test cases. The definition of 
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 can be observed in [5]. Proposed PDSCH test case is summarized in Table 1.
Table 1: PDSCH performance test case
	Test
	Band-width
	ABS Conf.
	FRC
	Propagation Condition
	Corr. Matrix and Ant. Config.
	Interference level(
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	Reference Value
	UE Cat.

	
	
	
	
	Serving cell
	Interfering cell
	
	
	Fraction of max. Througput [%]
	SNR (dB)
	

	1
	10 MHz
	Case 1
	R.11
	EVA 5
	EVA 5
	2x2 medium
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	70
	TBD
	2-8

	2
	10 MHz
	Case 2
	R.11
	EVA 5
	EVA 5
	2x2 medium
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	70
	TBD
	2-8

	3
	10 MHz
	Case 3
	R.11
	EVA 5
	EVA 5
	2x2 medium
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2.3.2 PDCCH/PCFICH
It can be observed in [5] that the performance of 4CCE/CFI=2 decreases a lot because the additional AWGN noise on 0,4,7,11 OFDM symbols greatly impacts the demodulation of PCFICH and PDCCH. CFI=3/CCE=8 can offer the most robust for PDCCH/PCFICH test due to the skipping of PCFICH detection and more CCE resources, which can be observed in the right one of Figure 5. So PCFICH detection is proposed to be skipped in PDCCH/PCFICH test. Proposed PDCCH/PCFICH test case is summarized in Table 2.
Table 2: PDCCH/PCFICH performance test case
	Test
	Band-width
	ABS Conf.
	FRC
	Propagation Condition
	Corr. Matrix and Ant. Config.
	Interference level(
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	Serving cell
	Interfering cell
	
	
	Pm-an [%]
	SNR (dB)

	1
	10 MHz
	Case 1
	TBD
	EVA 5
	EVA 5
	2x2 low
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	2
	10 MHz
	Case 2
	TBD
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	2x2 low
	
[image: image15.wmf]_1

SNRi

=4dB, 
[image: image16.wmf]_2

SNRi

=2dB
	1
	TBD

	3
	10 MHz
	Case 3
	TBD
	EVA 5
	EVA 5
	2x2 low
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Proposal 3: Colliding CRS with non-MBSFN ABS configuration should be considered in demodulation test;PCFICH detection is proposed to be skipped in PDCCH/PCFICH test.
2.4 CSI measurement consideration

In the restricted CSI measurement, it is known that two configured subframe subsets (P_S1 and P_S2) have different interference levels and CQI measurement should correctly reflect the time varying interference within two subsets. This can be accomplished by setting the different interference levels between P_S1 and P_S2 in CQI test. The interference levels between them should be large enough to distinguish their medium CQI values. Therefore, the measurement accuracy requirement can be defined as the different medium CQI values between P_S1 and P_S2. In addition, the BLER indicated by median CQI could be complemented to verify the adaptive CQI performance. Note that noise power would be estimated through CRS in R8/R9, non-colliding CRS scenario is proposed to assure the accuracy of CQI measurement. 
Proposal 4: CQI measurement requirement can be defined as the different medium CQI values between P_S1 and P_S2; the BLER indicated by median CQI could be complemented to verify the adaptive CQI performance; non-colliding CRS scenario is proposed to assure the accuracy of CQI measurement.
3 Proposal
The proposed proposals in this contribution are summarized as below:
Proposal 1: Demodulation test for PDSCH and PDCCH/PCFICH could be only defined in ABS subframes; CSI test should be defined in both ABS subframe and non-ABS subframe.
Proposal 2: Periodicity of test case is proposed to reflect real network periodicity; SIB-1 should be protected by additional ABS subframe, MIB and, PSS/SSS is not necessary to be protected by additional ABS subframes; 2/8 ABS pattern may be more appropriate for measurement requirements.
Proposal 3: Colliding CRS with non-MBSFN ABS configuration should be considered in demodulation test;PCFICH detection is proposed to be skipped in PDCCH/PCFICH test.

Proposal 4: CQI measurement requirement can be defined as the different medium CQI values between P_S1 and P_S2; the BLER indicated by median CQI could be complemented to verify the adaptive CQI performance, non-colliding CRS scenario is proposed to assure the accuracy of CQI measurement.
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