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1 Introduction

In RAN4 meeting #65, a way forward on FeICIC demodulation/CSI requirement framework [1] had been agreed as follows:

· CRS configuration:
· Option 1: the first strongest aggressor cell has the colliding CRS, and the second strongest aggressor cell has the non-colliding CRS with respect to the victim cell.
· Option 2: the first strongest aggressor cell has the non-colliding CRS, and the second strongest aggressor cell has the colliding CRS with respect to the victim cell.
· It is FFS whether to use one or both options and which option to be selected.
· ABS configuration:
· The demodulation and CSI requirements for non-MBSFN ABS will be introduced;
· The demodulation and CSI requirements for MBSFN ABS will be introduced. But the test case number may be minimized.
· Number of CRS ports:
· 2 CRS ports;
· Test bandwidth:

· 10MHz for both serving cell and aggressor cells;

· CSI subframe Sets for demodulation and CSI test:

· FFS 
· Propagation conditions, correlation matrix and antenna configurations

· Reuse Rel-10 propagation conditions, correlation matrix and antenna  configurations as the starting point for each physical channel  requirement ;

· Other propagation conditions and correlation matrix would be used as well as or instead of Rel-10 propagation conditions if justified.

· Control channel symbol number:

· 2 symbol (normal PHICH duration)

· Reference equalizer:
· MMSE and MMSE-IRC should be considered
· Cyclic prefix:
· Normal
· Time delay between cells: 
· FFS
· Frequency offsets between cells:

· FFS 
· Tx EVM:

· 6% for both serving cell and aggressor cells.

In this contribution, we will discuss the remaining issue of FeICIC demodulation and CSI test framework.
2 Discussion
2.1 Interference conditions

2.1.1 CRS configuration 
It has been concluded that there are two explicated interference cells, in which one is CRS colliding and another CRS-non-colliding, then there are several opinions:
· Cancel 1st strongest CRS-colliding interference + cancel 2st strongest CRS-non-colliding interference
· Cancel 1st strongest CRS-non-colliding interference + cancel  2st strongest CRS-colliding interference
· Cancel 1st strongest CRS-colliding interference + puncture  2st strongest CRS-non-colliding interference
· Puncture  1st strongest CRS-non-colliding interference + cancel  2st strongest CRS-colliding interference
Assuming that UE should handle two aggressor cells, whether the first strongest cell has colliding CRS and the second strongest cell has non-colliding CRS, or the first has non-colliding CRS and the second has colliding CRS will impact the demodulation performance.  From the test point of view, we propose the CRS configurations which would be more challenging for implementation and result in the larger gain of handling two aggressor cells over cancelling one aggressor cell.
· Proposal 1: Select CRS configuration which is more relevant for implementation and result in the larger gain of handling two aggressor cells over cancelling one.
2.1.2 ABS configuration modelling
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. 
· Proposal 2: Considering large CRE bias, more ABS may be needed.
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 3: 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. The other channel and signal transmissions in both ABS and non-ABS should follow those specified in Rel-10.
2.2 Time/Frequency synchronization
With modelling of two strong aggressor cells, the distance between UE to Pico/first intf-cell/strong intf-cell should be different with each other, which will lead the different propagation condition and time offset between different cells. As a corner case, we propose that:
· Proposal 4: 2.5 (s and 200Hz bias are suggested to be introduced for Demodulation and CSI requirements.
2.3 Propagation conditions

In Rel-10 eICIC requirement, the same propagation conditions are used for serving cell and interference cell as shown in Table 2.
Table 2 the propagation condition of serving and interference cell (FDD)
	
	Cell 1 (serving cell)
	Cell 2 (intf. Cell)

	PDSCH TM2
	EVA5
	EVA5

	PDSCH TM3
	EVA5
	EVA5

	PCFICH/PDCCH
	EVA5
	EVA5

	PHICH
	EPA5
	EPA5


For Rel-11 FeICIC, we have the following consideration:
· In real-network, the Pico UEs are usually distributed nearby the Pico Cell even with CRE bias, so the less multi-path spread would be observed from Pico cell serving cell than those from the Macro cells. 

· FeICIC UE is able to handle the interferences. The difference of the propagation conditions between serving cell and interference cells would impact the IC performance, because UE is required to perform CRS based channel estimation on the serving and interference cells separately and the different PDP needs to be estimated. To exclude bad UE the requirement with different propagation conditions are suggested.

Based on the above analysis, we propose that:
· Proposal 5: The different propagation conditions between UE to Pico and UE to macro cells are suggested, such as:
	
	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


2.4 Other parameters for each channels
The other parameters for each channels are provided through Table 2 to Table 5.
Table 2: Test parameters for FeICIC PDSCH demodulation requirements

	Parameters
	Values and Notes

	Interference model
	· N = 2
· CRS configuration: 
· Option 1: 1st aggressor with colliding CRS; 2nd with non-collding CRS;
· Option 2: 1st aggressor with non-colliding CRS; 2nd with collding CRS;
· Subframe configuration: non-MBSFN ABS and MBSFN ABS (with minimum number of tests)
· 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;

	Noise floors
	Two Noc levels

	Transmission mode and MCS
	· TM2 with QPSK;
· TM3 with 16QAM;
· [TM4 FSS];

	FRC
	TBD

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

	Test Bandwidth
	10 MHz for both serving cell and aggressor cells

	Reference equalizer
	· MMSE
· [MMSE-IRC FSS]

	Propagation conditions
	UE to serving cell: EVA

UE to aggressor cell: ETU

	Correlation matrix and antenna configuration
	· TM2: 2×2 Medium;
· TM3: 2×2 Low

	PDCCH symbol number
	2 (normal PHICH duration)

	Delay between cells
	 2.5μs delay for both Macro cells with respect to Pico cell signal;

	Frequency error
	 200Hz for both Macro cells;

	ABS pattern
	1/8 pattern for FDD and 1/10 pattern for TDD without SIB-1 protection

	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%

	Test Metric
	[70%] relative throughput

	UE category
	2-8

	TDD UL/DL configuration
	1


Table 3: Test parameters for FeICIC PDCCH/PCFICH demodulation requirements

	Parameters
	Values and Notes

	Interference model
	· N = 2
· CRS configuration: 
· Option 1: 1st aggressor with colliding CRS; 2nd with non-collding CRS;
· Option 2: 1st aggressor with non-colliding CRS; 2nd with collding CRS;
· Subframe configuration: non-MBSFN ABS and MBSFN ABS (with minimum number of tests)
· 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;

	Noise floors
	Two Noc levels

	FRC
	8CCE Format 1;

	PDCCH symbol number
	2 (normal PHICH duration)

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

	Correlation matrix and antenna configuration
	2×2 Low

	Test Bandwidth
	10 MHz for both serving cell and aggressor cells

	Reference equalizer
	MMSE or MRC

	Propagation conditions
	UE to serving cell: EVA

UE to aggressor cell: ETU

	Delay between cells
	2.5μs delay for both Macro cells with respect to Pico cell signal;

	Frequency error
	200Hz for both Macro cells;

	ABS pattern
	1/8 pattern for FDD and 1/10 pattern for TDD without SIB-1 protection

	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%

	Test Metric
	1% BLER

	TDD UL/DL configuration
	1


Table 4: Test parameters for FeICIC PHICH demodulation requirements

	Parameters
	Values and Notes

	Interference model
	· N = 2
· CRS configuration: 
· Option 1: 1st aggressor with colliding CRS; 2nd with non-collding CRS;
· Option 2: 1st aggressor with non-colliding CRS; 2nd with collding CRS;
· Subframe configuration: non-MBSFN ABS and MBSFN ABS (with minimum number of tests)
· 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;

	Noise floors
	Two Noc levels

	FRC
	R.19

	Number of PHICH groups
	1

	PDCCH symbol number
	2 (normal PHICH duration)

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

	Correlation matrix and antenna configuration
	2×2 Low

	Test Bandwidth
	10 MHz for both serving cell and aggressor cells

	Reference equalizer
	MMSE or MRC

	Propagation conditions
	UE to serving cell: EPA

UE to aggressor cell: EVA

	Delay between cells
	· 2.5μs delay for both Macro cells with respect to Pico cell signal;

	Frequency error
	· 200Hz for both Macro cells;

	ABS pattern
	1/8 pattern for FDD and 1/10 pattern for TDD without SIB-1 protection

	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

	Cyclic prefix
	Normal

	Tx EVM
	6%

	Test Metric
	0.1% BLER

	TDD UL/DL configuration
	1


Table 5: Test parameters for FeICIC PBCH demodulation requirements

	Parameters
	Values and Notes

	Interference model
	· N = 2
· CRS configuration: 
· Option 1: 1st aggressor with colliding CRS; 2nd with non-collding CRS;
· Option 2: 1st aggressor with non-colliding CRS; 2nd with collding CRS;
· Subframe configuration: non-MBSFN ABS and MBSFN ABS (with minimum number of tests)
· 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;

	SFN synchronization
	 SFN asynchronization between serving cell and aggressor cells;

	Noise floors
	Two Noc levels

	FRC
	R.22

	PDCCH symbol number
	2 (normal PHICH duration)

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

	Correlation matrix and antenna configuration
	2×2 Low

	Test Bandwidth
	[10 MHz]

	Reference equalizer
	MMSE or MRC

	Propagation conditions
	UE to serving cell: EPA

UE to aggressor cell: EVA

	Delay between cells
	2.5μs delay for both Macro cells with respect to Pico cell signal;

	Frequency error
	200Hz for both Macro cells;

	Unused RE-s and PRB-s
	OCNG

	Cyclic prefix
	Normal

	Tx EVM
	6%

	Test Metric
	1% BLER

	TDD UL/DL configuration
	1

	TDD ACK/NACK feedback mode
	Multiplexing


2.5 CSI testing
There is not the PMI related test In Rel-10 eICIC requirements, but in a real network the close-loop MIMO TM4 is a useful transmission mode for Pico CRE UE. So in Rel.11 FeICIC testing, we suggest to introduce requirement for TM4 PDSCH demodulation testing or PMI CSI testing. 

· Proposal 6: Introduce a demodulation requirement of TM4 PDSCH or a PMI requirement in FeICIC to ensure the PMI prediction has been correctly implemented together CRS-IC.
3 Conclusion
In this paper, we try to discuss the remaining issues of the test framework for FeICIC demodulation and CSI requirements based on the conclusion in the last meeting. The proposals are summarized as follows.

· Proposal 1: Select CRS configuration which is more relevant for implementation and result in the larger gain of handling two aggressor cells over cancelling one.
· Proposal 2: Considering large CRE bias, more ABS may be needed.
· Proposal 3: 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. The other channel and signal transmissions in both ABS and non-ABS should follow those specified in Rel-10.
· Proposal 4: 2.5 (s and 200Hz bias are suggested to be introduced for Demodulation and CSI requirements.
· Proposal 5: The different propagation conditions between UE to Pico and UE to macro cells are suggested, such as:

	
	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 6: Introduce a demodulation requirement of TM4 PDSCH or a PMI requirement in FeICIC to ensure the PMI prediction has been correctly implemented together CRS-IC.
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