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1 Introduction

In the RAN4 #70 meeting, contribution [1] had discussed the feasibility of introducing tests for TM9 demodulation and TM9 CQI definition. A WF [2] capturing background and agreement on this issue was approved, as:
· PDSCH demodulation test cases for TM9 FeICIC in Rel 11 spec will be introduced as part of TEI11
· Both for FDD and TDD
· Reuse existing Rel11 FeICIC test case parameters for:

· Noc levels, Timing and Frequency offsets, ABS pattern, etc.

· Other options are not precluded. 
· Interested companies are encouraged to provide Input for test cases in the next meeting (RAN4#70-bis) both for FDD and TDD.

In this contribution, we will discuss the demodulation tests cases for TM9 FeICIC, and show our proposal on the test parameters. Also link level simulations are provided to further verify the TM9 FeICIC demodulation tests.
2 Discussion and evaluation
Regarding the test parameters, to simplify the discussion, it’s agreed to reuse existing R.11 FeICIC parameters, such as Noc level, Timing and frequency offset, ABS pattern. So in our opinion, the other remaining parameters mainly include:

· DMRS special configurations, such as

· CRS configuration, CSI-RS configuration, Beamforming scheme.
· Propagation channel, Correlation matrix, and antenna configuration
· FRC channel

Regarding the antenna configuration/CRS configuration/CSI-RS configuration, the values proposed in contribution [1] seems reasonable for TM9 FeICIC testing, while with respect to beamforming scheme, we think random precoding scheme might be more suitable.  And as to the configurations of propagation channel/correlation matrix/FRC channel, these would depend on the precoding scheme.
In the following section, we will first discuss the precoding scheme for serving cell, and then provide our simulation results to verify the feasibility of TM9 FeICIC test cases.
Precoding schemes for serving cell
With respect to the DMRS based demodulation tests (FDD) in TS36.101 [3], there are two kinds of precoding schemes, which are:
· Random beamforming defined in B.4.1 and B.4.2 [3], used for
· single cell demodulation tests 

· Multi-cell TM10 demodulation tests for CoMP
· Generic beamforming model defined in B.4.3 [3], used for
· Multi-cell TM9 demodulation tests for type-A receiver 
As we know, random beamforming scheme is usually used for DMRS based demodulation tests, because it could not only eliminate the impacts of different antenna number, but also decouple the performances of demodulation and PMI measurement/reporting. Only the tests for R.10 MMSE-IRC receiver use followed PMI for serving and interference transmission.
Considering the above background, with respect to TM9 FeICIC test, we couldn’t find any evidences which could prove that it’s necessary to apply generic beamforming model. So we propose that:
Proposal 1
· Apply random beamforming scheme defined in B.4.1 TS36.101 for TM9 FeICIC tests
Evaluation 
Link level simulation is used to verify the performance of TM9 FeICIC demodulation tests, and Table 1 and 2 provide the simulation assumptions, which mainly based on the Table 2.1 [1] and the Table 8.2.1.4.1C-1 [3].
Table 1: Test parameters of TM9-Single-Layer (2 CSI-RS ports) – Non-MBSFN ABS
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Downlink power allocation
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	dB
	0
	-3
	-3
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	dB
	0 (Note 1)
	-3 (Note 1)
	-3 (Note 1)

	
	(
	dB
	-3
	N/A
	N/A
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at antenna port
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	dBm/15kHz
	-98 (Note 2)
	N/A
	N/A
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	dBm/15kHz
	-98 (Note 3)
	N/A
	N/A
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	dBm/15kHz
	-93 (Note 4)
	N/A
	N/A
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	dB
	 Reference Value in Table 2
	12
	10

	BWChannel
	MHz
	10
	10
	10

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN

	Time Offset between Cells
	(s
	N/A
	3
	-1

	Frequency shift between Cells
	Hz
	N/A
	300
	-100

	Cell Id
	
	0
	1
	126

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports 15,16
	N/A
	N/A

	CSI-RS periodicity and subframe offset
TCSI-RS / ∆CSI-RS
	Subframes
	5 / 2
	N/A
	N/A

	CSI reference signal configuration
	
	8
	N/A
	N/A

	ZeroPowerCSI-RS bitmap
	bitmap
	0000000000000000
	N/A
	N/A

	ABS pattern (Note 5)
	
	N/A
	11000000 
11000000 
11000000 
11000000 
11000000
	11000000 
11000000 
11000000 
11000000 
11000000

	RLM/RRM Measurement Subframe Pattern (Note 6)
	
	10000000

10000000

10000000

10000000

10000000
	N/A
	N/A

	CSI Subframe Sets (Note7)
	CCSI,0
	
	11000000 11000000 11000000 11000000 11000000
	N/A
	N/A

	
	CCSI,1
	
	00111111 00111111 00111111 00111111 00111111
	N/A
	N/A

	Number of control OFDM symbols
	
	2
	Note 8
	Note 8

	PDSCH transmission mode
	
	9-1layer
	Note 9
	Note 9

	Precoding granularity
	
	Frequency domain: 1 PRG
Time domain: 1 ms
	N/A
	N/A

	Beamforming model
	
	Annex B.4.1
	N/A
	N/A

	Cyclic prefix
	
	Normal
	Normal
	Normal


Table 2: Minimum Performance of TM9-Single-Layer (2 CSI-RS ports) – Non-MBSFN ABS
	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions (Note1)
	Correlation Matrix and Antenna Configuration (Note 2)
	Reference Value
	UE Category

	
	
	Cell 1
	Cell 2
	Cell 3
	Cell 1
	Cell 2
	Cell 3
	
	Fraction of Maximum Throughput (%)
	SNR (dB) (Note 3)
	

	1
	R.xx FDD
	OP.1FDD
	OP.1FDD
	OP.1FDD
	EVA5
	2x2 Low
	70
	[TBD]
	2-8

	Note 1:
The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.
Note 2:
The correlation matrix and antenna configuration apply for Cell 1, Cell 2 and Cell 3.
Note 3:
SNR corresponds to [image: image8.wmf]2

oc

s

N

E

)

of cell 1.


The simulation results are provided in Figure 1:
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Figure 1 throughput of TM9 FeICIC (FDD, EVA5)
It could be observed from the above results that with given simulation assumptions, the CRS-IC could provide 4.7dB performance gain over non-CRS-IC scheme, so, the evaluated cases are feasible for FeICIC TM9 test.
3 Conclusion
In this contribution, we discuss the test cases for TM9 FeICIC and propose that:

Proposal 1
· Apply random beamforming scheme defined in B.4.1 TS36.101 for TM9 FeICIC tests
Then, link level simulation results are provided based on the proposed simulation assumptions.
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