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1 Introduction

In RAN4 meeting #66, the way forward on FeICIC demodulation was agreed as follows:
· In principle, interference levels selected should differentiate the UEs handling two aggressors from UE handling one/no aggressor cell for the test cases where IC gains are expected. 
· Interference levels: 

· PDSCH TM2: 
· D1/Noc1 = [12dB], Noc1/Noc2 is FFS. D1/Noc2 is used for the test case. 

· D1/D2 =[2dB]; 
· PDCCH/PCFICH and PHICH: 
· D1/Noc1 = [5dB], Noc1/Noc2 is FFS. D1/Noc2 is used for the test case. 

· D1/D2 =[2dB]; 
· FeICIC demodulation test cases: 

· PDSCH TM2, non-MBSFN ABS, FDD and TDD 

· PDSCH TM3 (LCDD), non-MBSFN ABS, FDD and TDD 

· PDCCH/PCFICH, non-MBSFN and MBSFN, FDD and TDD 

· PHICH, non-MBSFN, FDD and TDD 

· PBCH, FDD and TDD
· PDSCH TM4 is FFS 

· PDSCH high SNR test is FFS. 

· PDSCH TM3 under MBSFN ABS is FFS 
In this contribution, we will discuss the remaining issues and test parameters for FeICIC demodulation tests.
2 Discussion on demodulation test cases
Three tests cases are FFS in the last RAN4 meeting which are highlighted in the introduction section. In this section, we will discuss the necessity of introduction of these test cases.
2.1 PDSCH TM4 test
There is no TM4/6 or PMI test in Rel-10 eICIC requirements. But in the realistic network, the closed-loop MIMO may be a useful transmission mode for Pico CRE UE. From the test coverage aspect there would be a coverage hole. Besides, PMI measurement should be performed based on CRS-IC. Without CRS-IC, the accuracy of PMI measurement would be degraded. So in Rel-11 FeICIC testing, we suggest introducing either theTM4 PDSCH demodulation test or PMI test. We prefer the TM4 PDSCH test.
· Proposal 1: Introduce a TM4 PDSCH test to cover the closed-loop MIMO transmission mode and ensure the accurate PMI measurement based on CRS-IC.
2.2 PDSCH high SNR test
The purpose of this test is to verify whether UE can turn off CRS-IC properly in high SNR region when CRS-IC could not bring in the gain, or encourage more advanced CRS-IC in high SNR region. In other words, we do not expect that CRS-IC will lead to performance loss. The question is how high the expected SNR is.
Figure 1 shows the TM2 demodulation performance under the agreed interference levels, i.e., (12dB, 10dB) and CRS colliding configuration. The detailed simulation assumptions are given in another paper [6]. The expected SNR switching point where the performance without CRS-IC is equal to or better than that with CRS-IC would be larger than 21dB. In previous contributions [4, 5], the simulation results of TM2 and TM3 were provided under the different interference levels and CRS colliding configurations. It can be observed that only when the serving cell has the non-colliding CRS with serving cell the SNR could the switching point be lowered. So the non-colliding CRS configuration would be more relevant.
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Figure 1: TM 2 PDSCH simulation results with CRS-IC

The high required SNR means the high order MCS. The performance of high order MCS is sensitive to CRS-IC even if SIR is high. Therefore we think that 
· Proposal 2: If the group is happy to introduce PDSCH high SNR test, the non-colliding CRS configuration and high order MCS, e.g., 64QAM, should be considered.
Actually the relevant scenario seems to fall in the scope of the study item of CRS-IC in homogeneous network. For FeICIC, we mainly focus on the performance within CRE region, although we can design a TM3 test with relatively high required SNR.
2.3 PDSCH TM3 test under MBSFN ABS
Under the MBSFN ABS and non-MBSFN ABS tests, the desired UE behaviours of CRS-IC are different. In Table 1, we compare the differences. Since UE receives the CRS assistant information, where the MBSFN list is given, UE should follow the signalling and behave correctly. So this test is also a functionality test. 
Table 1 Different procedure with MBSFN ABS and non-MBSFN ABS
	UE behaviour
	Non-MBSFN ABS
	MBSFN ABS

	CRS-IC on OFDM symbol #4/7/11
	Expected.
	Not be expected, because the CRS symbol is absence.

	CRS-IC on OFDM symbol #0
	Expected.
	Expected to improve the channel estimation performance for serving cell.

	Reconstruction of CRS in the aggressor cells
	Reconstruct CRS in symbol #0, 4, 7, 11. The channel estimation algorithm is the same as serving cell.
	Reconstruct CRS in symbol #0. The frequency domain channel filtering is used.


In Figure 2 we compare the UE CRS-IC performance with the different behaviours. The evaluation cases and simulation assumptions are given in Table2.

Table 2: Simulation assumptions for PDSCH TM3 MBSFN ABS test
	Parameters
	Value

	Duplex mode
	FDD

	System bandwidth
	10MHz

	Power allocation
	No downlink power boosting

	Transmission mode and MCS
	PDSCH TM3 rank-2 link adaptive, two PDCCH symbol

	Resource allocation
	50PRB

	HARQ
	Maximum 4 re-transmission

	Propagation condition
	ETU5 for serving cell and aggressor cells

	Antenna configuration
	2×2 low for serving cell and aggressor cells

	Interference condition
	EI1/Noc = 12dB, CRS colliding

EI2/Noc = 10dB, CRS non-colliding

	Noc 
	Single Noc level

	ABS pattern for aggressor cells
	[11000100 11000000 11000000 11000000 11000000] and pure MBSFN ABS

	Time offset and frequency shift
	(0us, 0Hz) for both aggressors

	Receiver
	· Wrong IC: reconstruct CRS in symbol #0, 4, 7, 11 and cancel them.

· Proper IC: reconstruct CRS in symbol #0 and cancel them.
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Figure 3: Simulation results for PDSCH TM3 MBSFN ABS test
From the simulation results, it is observed that the performance difference between the wrong behaviour and correct behaviour for MBSFN ABS CRS IC is significant. Although the CRS in ABS symbol #0 does not directly impact the PDSCH demodulation for the serving cell, the channel estimation performance of serving cell can be improved by cancelling the colliding CRS from the first aggressor cell. So the noticeable gap could be observed. 
Therefore, to ensure the proper UE implement, we suggest that

·  Proposal 3: Introduce a PDSCH TM3 test under MBSFN ABS. 
3 Test parameters
3.1 Interference conditions 
In the contributions [4], we provide the system simulation to determine the interference levels for TM3 based on the statistics conditioned on Es/Iot for the population of 50%-ile Pico non-CRE UE. The proposed values are Es/Noc1 ≈ 16dB, D1/Noc1 ≈ 10dB, and D2/Noc1 ≈ 7dB. The proposed interference side conditions are summarized in [9] shown in Table 3.

Table 3: Proposal summary of interference levels for PDSCH TM3 FeICIC demodulation tests in RAN4 meeting #66

	Company
	Scenario
	1st aggressor cell 
	2nd aggressor cell 
	Delta between two aggressors
	Serving cell l

	Intel
	Config-1 24dBm
	EI,1 /Noc1 = 12dB
	EI,2 /Noc1 = 10dB
	2dB
	--

	Huawei, HiSilicon
	Config-4b 24dBm
	EI,1 /Noc2 = 8dB
	EI,2 /Noc2 = 4.9dB
	3.1dB
	ES /Noc2 = 14.1dB

	ZTE
	Config-1 24dBm
	EI,1 /Noc2 = 11dB
	EI,2 /Noc2 = 9dB
	2dB
	--

	LG Electronics
	Config-1 24dBm
	EI,1 /Noc1 = 9.18dB
	EI,2 /Noc1 = 4.56dB
	4.62dB
	ES /Noc1 = 14.6dB

	Qualcomm
	Config-1/4b 24dBm
	EI,1 /Noc1 = 9dB
	EI,2 /Noc1 = 8dB
	1dB
	ES /Noc1 ≈ 16dB


By averaging the results, we thought it reasonable to set Es/Noc1 in the range of 14dB~16dB, EI,1/Noc1 = 10dB, and EI,1/EI,2 = 2.5dB. So we propose that
· Proposal 4: The interference levels for FeICIC PDSCH TM3 test are D1/Noc1 = 10dB, and D1/D2 = 2.5dB.
Considering that Noc2/Noc1 is around 2dB, which is much less than the value for eICIC and in order to simplify the demodulation and CSI testing, i.e., not introducing severe mismatching, and Noc3/Noc1≈2dB according to [4], we suggested that:

· Proposal 5: Set the Noc1=Noc2 for FeICIC demodulation and CSI tests and Noc3/Noc1≈2dB. 
3.2 Propagation conditions

In Rel-10 eICIC requirement, the same propagation conditions are used for serving cell and interference cell as shown in Table 4.

Table 4: Propagation condition of serving and interference cell (FDD)

	Test cases
	Cell 1 (serving cell)
	Cell 2 (intf. Cell)

	PDSCH TM2
	EVA5
	EVA5

	PDSCH TM3
	EVA5
	EVA5

	PCFICH/PDCCH
	EVA5
	EVA5

	PHICH
	EPA5
	EPA5


However, for Rel-11 FeICIC, we have the following considerations:

· In real-network, the delay spread in the channel from Pico to UEs would generally be less that that in Macro to UE channel, since the Pico cell coverage is limited and Pico UE are usually near the Pico Cell. 

· Given the different propagation conditions, FeICIC UE should perform the PDP estimation and/or channel estimation for the serving and the aggressor cells separately.

As shown in Figure 1(b), ETU channel could be used for FeICIC test. Based on the above analysis, we propose that:

· Proposal 6: The different propagation conditions for the serving cell and the aggressor cells are suggested, e.g.
	Test cases
	Cell 1 (serving cell)
	Cell 2 (intf. Cell)
	Cell 3 (intf. Cell)

	PDSCH TM2
	EVA5
	ETU5
	ETU5

	PDSCH TM3
	EVA5
	ETU5
	ETU5

	PCFICH/PDCCH
	EVA5
	ETU5
	ETU5

	PHICH
	EPA5
	EVA5
	EVA5


3.3 FRC for demodulation test cases

During the study of eICIC, RAN4 decided the FRC according to the targeting serving cell Es/Noc1 obtained from the system simulations to make the required SNR at 70% relative throughput match that Es/Noc1[8]. We can use the similar method to decide FRC for FeICIC.
As the first step, we should determine the target SNR for each physical chancel. In the contribution [4], the Es/Iot was obtained for each channel according to the system simulation results. Given EI,1/Noc1, EI, 2/Noc1 and Es/Iot, we can calculate Es/Noc1. All the values calculated are summarized in Table 5.
Table 5: Summary of Es/Iot for different UE sets and scenario
	UE set
	Different UE set
	Es/Iot (dB)
	Es /Noc (dB)
	EI,1/Noc (dB)
	EI,2/Noc (dB)

	1 (CCH)
	10%-ile Pico CRE UE
	-10.0
	-2.1
	5
	3

	2 (TM2)
	50%-ile Pico CRE UE
	-6.5
	7.8
	12
	10

	3 (TM3)
	50%-ile Pico non-CRE UE
	3.7
	15.9
	10
	7.5


Considering the summary in the ad hoc meeting minutes [9], the range of Es/Noc1 for each UE population is approximately:
· CCH: from -2 to 1dB corresponding to 4~7dB bias;

· TM2: from 6 to 8dB corresponding to 4~6dB bias;
· TM3: from 14 to 16dB
Several candidates of FRC channel which are used in TS36.101 are considered as follows.
· PDSCH TM2: 
· R.11 FDD: 2×2 medium,16QAM 1/2 
· R.11-4 FDD: 2×2 medium, QPSK 1/2 – eICIC case
· PDCCH/PCFICH 
· R.15 FDD: 2×2 low, 2 symbol, 34 Bits payload, 8CCE
· R.15-1 FDD: 2×2 Low, 3 symbol, 34 Bits payload, 8CCE – eICIC case
· R.16 FDD: 2×2 Low, 2 symbol, 43 Bits payload, 4CCE
Figure 4 and Figure 5 compared the simulation results for these FRC candidates. The detailed simulation assumptions are given in Annex. For PDSCH TM2, the SNR at 70% relative throughput for R.11 FDD is approximately 6dB and the SNR at 70% for R.11-4 FDD is approximately 1dB. Considering the implementation margin, R.11 would match the target Es/Noc1 better. For PDCCH/PCFICH, the SNR-s at 1% BLER for both R.15 and R.15-1 are approximately -5dB, and the SNR at 1% BLER for R.16 is approximately -2dB. Considering a 2dB impairment margin, maybe R.16 would results the required SNR which more matches the Es/Noc1 range for CCH. But if we want to cover the performance of UE in edge of the CRE region, R.15 and R.15-1 may be more suitable. Since UE have CRS-IC capable and PHICH performance can be improved, 2 OFDM symbols would be more typical use case for Pico cell with a small number of users. We have no strong preference among R.15 and R.16, but prefer R.16.
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Figure 4: Simulation results of PDSCH TM2 with different FRC-s
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Figure 5: Simulation results of PDCCH/PCFICH with different FRC-s
Although there was no agreement for PDSCH TM3 test, the expected serving cell Es/Noc1 would be around 15dB. We think that R.11 would not be suitable. We should consider 64QAM, e.g. 64QAM 1/2. For PHICH test case, since there is not rate-matching for PHICH, the FRC in the eICIC requirement is reused.

In sum we propose that

From the above results, it could be observed that the R.11 FDD channel for PDSCH TM2 and R.16 FDD for PDCCH are more suitable for FeICIC demodulation tests, so we propose that:

· Proposal 7: the FRC of FeICIC demodulation tests are suggested as follows:
· PDSCH TM2: R.11 FDD 2×2 medium,16QAM 1/2
· PDCCH/PCFICH : prefer R.16 FDD 2×2 Low, 2 symbol, 43 Bits payload, 4CCE;
· PHICH: R.19 2×2 Low
· PDSCH TM3: [64QAM 1/2]
3.4 ABS pattern
In Rel.10 eICIC testing cases, the ABS patterns are summarized in Table 1.

Table 1 the proportions of ABS subframe in the entire Macro subframes (FDD)

	
	non MBSFN ABS
	MBSFN ABS

	PDSCH TM2
	11/40
	

	PDSCH TM3
	11/40
	4/40

	PCFICH/PDCCH
	6/40
	4/40

	PHICH
	6/40
	


In Rel-11 FeICIC, the CRE bias is increased from 6dB to 9dB, which means that more Macro UE will be offloaded to pico and become CRE UE. So more ABS may be needed to be aligned with the increased CRE bias and at least the same ABS pattern in Rel-10 should be used. And to make test setup simple, we propose to remove the ABS to protect SIB-1 transmission of serving cell.
· Proposal 8: Reuse the ABS pattern in Rel-10 eICIC without inserting a subframe to protect SIB-1.
Regarding the modelling of PSS/SSS, PBCH, SIB in the Macro subframes. We suggested that 

· There is no needed to model SIB in Macro ABS subframe. Because it would take much more discussion on the details how to model SIB-1, such as how to define the PDCCH resource allocation, the PDCCH Aggregation level, PDSCH resource allocation, payload of SIB1 and so on. What’s more, we could avoid scheduling PDCCH and PDSCH of CRE UE in the subframe 5 in performance testing. 

· The PSS/SSS, PBCH could be modelled for Macro cell as these are always there.

· Proposal 9: PSS/SSS and PBCH can be modelled for both requirements and tests. But SIB-1 is suggested not to be modelled for the simulation but could be transmitted during the test. 
4 Conclusion
In this paper, we try to discuss the remaining issues of the test framework for FeICIC demodulation tests based on the conclusions in the last meeting. The proposals are summarized as follows.

· Proposal 1: Introduce a TM4 PDSCH test to cover the closed-loop MIMO transmission mode and ensure the accurate PMI measurement based on CRS-IC.
· Proposal 2: If the group is happy to introduce PDSCH high SNR test, the non-colliding CRS configuration and high order MCS, e.g., 64QAM, should be considered.
·  Proposal 3: Introduce a PDSCH TM3 test under MBSFN ABS. 
· Proposal 4: The interference levels for FeICIC PDSCH TM3 test are D1/Noc1 = 10dB, and D1/D2 = 2.5dB.
· Proposal 5: Set the Noc1=Noc2 for FeICIC demodulation and CSI tests and Noc3/Noc1≈2dB. 
· Proposal 6: The different propagation conditions for the serving cell and the aggressor cells are suggested, e.g.
	Test cases
	Cell 1 (serving cell)
	Cell 2 (intf. Cell)
	Cell 3 (intf. Cell)

	PDSCH TM2
	EVA5
	ETU5
	ETU5

	PDSCH TM3
	EVA5
	ETU5
	ETU5

	PCFICH/PDCCH
	EVA5
	ETU5
	ETU5

	PHICH
	EPA5
	EVA5
	EVA5


· Proposal 7: the FRC of FeICIC demodulation tests are suggested as follows:
· PDSCH TM2: R.11 FDD 2×2 medium,16QAM 1/2
· PDCCH/PCFICH : prefer R.16 FDD 2×2 Low, 2 symbol, 43 Bits payload, 4CCE;
· PHICH: R.19 2×2 Low
· PDSCH TM3: [64QAM 1/2]
· Proposal 8: Reuse the ABS pattern in Rel-10 eICIC without inserting a subframe to protect SIB-1.
· Proposal 9: PSS/SSS and PBCH can be modelled for both requirements and tests. But SIB-1 is suggested not to be modelled for the simulation but could be transmitted during the test. 
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6 Annex: summary of simulation assumptions
In this section, the detailed simulation assumptions for PDSCH TM2, PDSCH TM3, PDCCH/PCFICH, PHICH and PBCH are given in Table 6 ~10 respectively.
Table 6: Simulation assumptions for FeICIC PDSCH TM2 demodulation requirements

	Parameters
	Values and Notes

	Duplex mode
	FDD and TDD

	System Bandwidth
	10 MHz for both serving cell and aggressor cells

	Power allocation
	No downlink power boosting

	Transmission mode and MCS
	Transmission mode-2, 16QAM 1/2 R.11

	Resource allocation
	50PRB

	HARQ
	Maximum 4 re-transmission

	Number of CRS ports
	2 CRS ports for both Pico cells and two Macro cells

	Propagation conditions
	EVA5 for serving cell, ETU5 for two aggressor cells

	Antenna configuration and correlation matrix
	2×2 medium for the serving cell and two aggressor cells

	PDCCH symbol number
	2 (normal PHICH duration)

	Reference equalizer
	MMSE

	Interference model
	· Interference levels:

· 1st aggressor: EI1/Noc = 12dB, CRS colliding
· 2nd aggressor: EI2/Noc = 10dB, CRS non-colliding
· Subframe configuration: non-MBSFN ABS
· Modeled channel and signals for aggressor cells: 
· in ABS, CRS, PSS/SSS, and PBCH are transmitted;
· in non-ABS, CRS, PSS/SSS, PBCH, PDSCH with a certain OCNG pattern and the correponding PDCCH/PCFICH, and PHICH are transmitted.
· SIB1 is not modeled;

	Time offset
	 +2.5μs for 1st aggressor cell, +2.5μs for 2nd aggressor cell

	Frequency shifts
	 +200Hz for 1st aggressor cell, +200Hz for 2nd aggressor cell

	Noc 
	Single Noc level in ABS, Noc3/Noc1≈2dB in non-ABS

	ABS pattern for aggressors
	2/8 pattern for FDD and 1/10 pattern for TDD

	CSI subframe Sets
	CCSI,0 and CCSI,1 are complementary to each other

	OCNG Pattern for PDSCH
	OP.1 FDD and OP.1 TDD

	Cyclic prefix
	Normal

	Tx EVM
	6% for the serving cell and the aggressor cells

	Test Metric
	[70%] relative throughput

	UE category
	2-8

	TDD UL/DL configuration
	1

	TDD ACK/NACK feedback mode
	Multiplexing


Table 7: Simulation assumptions for FeICIC PDSCH TM3 demodulation requirements
	Parameters
	Values and Notes

	Duplex mode
	FDD and TDD

	System Bandwidth
	10 MHz for both serving cell and aggressor cells

	Power allocation
	No downlink power boosting

	Transmission mode and MCS
	Transmission mode-3, 64QAM TBD

	Resource allocation
	50PRB

	HARQ
	Maximum 4 re-transmission

	Number of CRS ports
	2 CRS ports for both Pico cells and two Macro cells

	Propagation conditions
	EVA5 for serving cell, ETU5 for two aggressor cells

	Antenna configuration and correlation matrix
	2×2 low for the serving cell and two aggressor cells

	PDCCH symbol number
	2 (normal PHICH duration)

	Reference equalizer
	MMSE

	Interference model
	· Interference levels:

· 1st aggressor: EI1/Noc = 10dB, CRS colliding
· 2nd aggressor: EI2/Noc = 7.5dB, CRS non-colliding
· Subframe configuration: non-MBSFN ABS and MBSFN ABS
· Modeled channel and signals for aggressor cells: 
· in ABS, CRS, PSS/SSS, and PBCH are transmitted;
· in non-ABS, CRS, PSS/SSS, PBCH, PDSCH with a certain OCNG pattern and the correponding PDCCH/PCFICH, and PHICH are transmitted.
· SIB1 is not modeled;

	Time offset
	 +2.5μs for 1st aggressor cell, +2.5μs for 2nd aggressor cell

	Frequency shifts
	 +200Hz for 1st aggressor cell, +200Hz for 2nd aggressor cell

	Noc 
	Single Noc level in ABS, Noc3/Noc1≈2dB in non-ABS

	ABS pattern for aggressors
	2/8 pattern for FDD and 1/10 pattern for TDD

	CSI subframe Sets
	CCSI,0 and CCSI,1 are complementary to each other

	OCNG Pattern for PDSCH
	OP.1 FDD and OP.1 TDD

	Cyclic prefix
	Normal

	Tx EVM
	6% for the serving cell and the aggressor cells

	Test Metric
	[70%] relative throughput

	UE category
	2-8

	TDD UL/DL configuration
	1

	TDD ACK/NACK feedback mode
	Multiplexing


Table 8: Simulation assumptions for FeICIC PDCCH/PCFICH demodulation requirements
	Parameters
	Values and Notes

	Duplex mode
	FDD and TDD

	System Bandwidth
	10 MHz for both serving cell and aggressor cells

	Power allocation
	No downlink power boosting

	Transmission scheme and FRC
	SFBC, R.16 FDD/TDD, format 2, 43 Bits payload, 4CCE

	Resource allocation
	50PRB

	Number of CRS ports
	2 CRS ports for both Pico cells and two Macro cells

	Propagation conditions
	EVA5 for serving cell, ETU5 for two aggressor cells

	Antenna configuration and correlation matrix
	2×2 low for the serving cell and two aggressor cells

	PDCCH symbol number
	2 (normal PHICH duration)

	Reference equalizer
	MMSE

	Interference model
	· Interference levels:

· 1st aggressor: EI1/Noc = 5dB, CRS colliding
· 2nd aggressor: EI2/Noc = 3dB, CRS non-colliding
· Subframe configuration: non-MBSFN ABS and MBSFN ABS
· Modeled channel and signals for aggressor cells: 
· in ABS, CRS, PSS/SSS, and PBCH are transmitted;
· in non-ABS, CRS, PSS/SSS, PBCH, PDSCH with a certain OCNG pattern and the correponding PDCCH/PCFICH, and PHICH are transmitted.
· SIB1 is not modeled;

	Time offset
	 +2.5μs for 1st aggressor cell, +2.5μs for 2nd aggressor cell

	Frequency shifts
	 +200Hz for 1st aggressor cell, +200Hz for 2nd aggressor cell

	Noc 
	Single Noc level in ABS, Noc3/Noc1≈2dB in non-ABS

	ABS pattern for aggressors
	1/8 pattern for FDD and 1/10 pattern for TDD

	CSI subframe Sets
	CCSI,0 and CCSI,1 are complementary to each other

	OCNG Pattern for PDSCH
	OP.1 FDD and OP.1 TDD

	Unused RE-s and PRB-s
	OCNG

	Number of PHICH groups
	1

	Cyclic prefix
	Normal

	Tx EVM
	6% for the serving cell and the aggressor cells

	Test Metric
	1% BLER

	UE category
	2-8

	TDD UL/DL configuration
	1


Table 9: Simulation assumptions for FeICIC PHICH demodulation requirements
	Parameters
	Values and Notes

	Duplex mode
	FDD and TDD

	System Bandwidth
	10 MHz for both serving cell and aggressor cells

	Power allocation
	No downlink power boosting

	Transmission scheme and FRC
	SFBC, R.19

	Number of PHICH groups
	1

	Number of CRS ports
	2 CRS ports for both Pico cells and two Macro cells

	Propagation conditions
	EPA5 for serving cell, EVA5 for two aggressor cells

	Antenna configuration and correlation matrix
	2×2 low for the serving cell and two aggressor cells

	PDCCH symbol number
	2 (normal PHICH duration)

	Reference equalizer
	MMSE

	Interference model
	· Interference levels:

· 1st aggressor: EI1/Noc = 5dB, CRS colliding
· 2nd aggressor: EI2/Noc = 3dB, CRS non-colliding
· Subframe configuration: non-MBSFN ABS
· Modeled channel and signals for aggressor cells: 
· in ABS, CRS, PSS/SSS, and PBCH are transmitted;
· in non-ABS, CRS, PSS/SSS, PBCH, PDSCH with a certain OCNG pattern and the correponding PDCCH/PCFICH, and PHICH are transmitted.
· SIB1 is not modeled;

	Time offset
	 +2.5μs for 1st aggressor cell, +2.5μs for 2nd aggressor cell

	Frequency shifts
	 +200Hz for 1st aggressor cell, +200Hz for 2nd aggressor cell

	Noc 
	Single Noc level in ABS, Noc3/Noc1≈2dB in non-ABS

	ABS pattern for aggressors
	1/8 pattern for FDD and 1/10 pattern for TDD

	CSI subframe Sets
	CCSI,0 and CCSI,1 are complementary to each other

	OCNG Pattern for PDSCH
	OP.1 FDD and OP.1 TDD

	Unused RE-s and PRB-s
	OCNG

	Number of PHICH groups
	1

	Cyclic prefix
	Normal

	Tx EVM
	6% for the serving cell and the aggressor cells

	Test Metric
	0.1% BLER

	UE category
	2-8

	TDD UL/DL configuration
	1


Table 10: Simulation assumptions for FeICIC PBCH demodulation requirements
	Parameters
	Values and Notes

	Duplex mode
	FDD and TDD

	System Bandwidth
	10 MHz for both serving cell and aggressor cells

	Power allocation
	No downlink power boosting

	Transmission scheme and FRC
	SFBC, R.22

	Number of PHICH groups
	1

	Number of CRS ports
	2 CRS ports for both Pico cells and two Macro cells

	Propagation conditions
	ETU5 for serving cell and two aggressor cells

	Antenna configuration and correlation matrix
	2×2 low for the serving cell and two aggressor cells

	PDCCH symbol number
	2 (normal PHICH duration)

	Reference equalizer
	MMSE

	Interference model
	· Interference levels:

· 1st aggressor: EI1/Noc = 5dB, CRS colliding
· 2nd aggressor: EI2/Noc = 2dB, CRS non-colliding
· Subframe configuration: non-MBSFN ABS
· Modeled channel and signals for aggressor cells: 
· in ABS, CRS, PSS/SSS, and PBCH are transmitted;
· in non-ABS, CRS, PSS/SSS, PBCH, PDSCH with a certain OCNG pattern and the correponding PDCCH/PCFICH, and PHICH are transmitted.
· SIB1 is not modeled;

	Time offset
	 TBD

	Frequency shifts
	 TBD

	SFN synchronization
	 TBD

	Noc 
	Single Noc level in ABS, Noc3/Noc1≈2dB in non-ABS

	Unused RE-s and PRB-s
	OCNG

	Cyclic prefix
	Normal

	Tx EVM
	6% for the serving cell and the aggressor cells

	Test Metric
	1% BLER

	UE category
	2-8

	TDD UL/DL configuration
	1


