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1.
Introduction

RAN4 has agreed to introduce TM9 test requirements for Rel-11 FeICIC [1]. Test parameters were discussed in RAN4 #70bis and way forward was agreed [2]. Purpose of this contribution is to discuss the test and present simulation results with the parameters according to the way forward.
2.
Simulation results
Simulation parameters for the requirements cases have already been discussed in RAN4 #70bis and quite detailed parameters have been agreed in way forward [2]. Basically the only issue in addition to the requirement itself left to be decided in way forward is which modulation scheme should be used for requirements. Choices listed in way forward are shown in Table 1, which is the requirement table for FDD taken from the way forward. As can be seen 16QAM is listed as option 1. It is also the only case where we already have a reference measurement channel configuration available (R.51). For other modulations there is no RMC with 2 CSI-RS ports existing in 36.101.
Table 1: Minimum Performance of TM9-Single-Layer (2 CSI-RS ports) – Non-MBSFN ABS (FDD)
	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
Option 1: 16QAM1/2

Option 2: QPSK1/3 
Option 3:

64QAM 1/2
	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: image1.wmf]2
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of cell 1.


Simulation results are shown in Figure 1 and Figure 2 for FDD and TDD, respectively. Simulations have been run with the parameters according to the agreed way forward, which are also shown in Annex A. As can be seen the gain due to CRS IC is not that different for different modulation schemes. Hence it is proposed to use 16QAM for the FeICIC TM9 requirement since 16QAM can utilize the existing reference measurement channel configuration.
Proposal 1 Use 16QAM modulation and R.51 FDD and R.51TDD RMC for defining FeICIC TM9 test cases.
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Figure 1 Performance of CRS IC TM9 in FDD mode
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Figure 2 Performance of CRS IC TM9 in TDD mode

3.
Conclusions

In this contribution we have provided simulation results of FeICIC TM9 according to the agreed way forward. We propose 16QAM to be used in the actual test case:
Proposal 1 Use 16QAM modulation and R.51 FDD and R.51TDD RMC for defining FeICIC TM9 test cases.
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Annex A Simulation parameters
Table 1 FDD Test parameters of TM9-Single-Layer (2 CSI-RS ports) – Non-MBSFN ABS
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Downlink power allocation
	[image: image4.wmf]A
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	dB
	0
	-3
	-3

	
	[image: image5.wmf]B
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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

	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


	Note 1:
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Note 2:
This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe overlapping with the aggressor ABS.

Note 3:
This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the aggressor ABS.

Note 4:
This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS
Note 5:
ABS pattern as defined in [9]. PDSCH other than SIB1/paging and its associated PDCCH/PCFICH are transmitted in the serving cell subframe when the subframe is overlapped with the ABS subframe of aggressor cell and the subframe is available in the definition of the reference channel.
Note 6:
Time-domain measurement resource restriction pattern for PCell measurements as defined in [7]

Note 7:
As configured according to the time-domain measurement resource restriction pattern for CSI measurements defined in [7].
Note 8:
The number of control OFDM symbols is not available for ABS and is 2 for the subframe indicated by “0” of ABS pattern.
Note 9:
As a baseline, Downlink physical channel setup in Cell 2 and Cell 3 in accordance with Annex C.3.3 applying OCNG pattern as defined in Annex A.5, other options are not excluded.
Note 10:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4).
Note 11:
The number of the CRS ports in Cell 1, Cell 2 and Cell 3 is the same.

Note 12:
SIB-1 will not be transmitted in Cell 2 and Cell 3 in this test.
Note 13:
The modulation symbols of the signal under test are mapped onto antenna port 7 or 8.




Table 2 TDD Test parameters of TM9-Single-Layer (2 CSI-RS ports) – Non-MBSFN ABS
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Uplink downlink Configuration
	
	1
	1
	1

	Special subframe configuration
	
	4
	4
	4

	Downlink power allocation
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	dB
	0
	-3
	-3

	
	[image: image13.wmf]B
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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

	
	[image: image17.wmf]3

oc

N


	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 / 4
	N/A
	N/A

	CSI reference signal configuration
	
	8
	N/A
	N/A

	ABS pattern (Note 5)
	
	N/A
	0000000001
 0000000001
	0000000001
 0000000001

	RLM/RRM Measurement Subframe Pattern (Note 6)
	
	0000000001

0000000001
	N/A
	N/A

	CSI Subframe Sets (Note7)
	CCSI,0
	
	0000000001 0000000001
	N/A
	N/A

	
	CCSI,1
	
	1100111000 1100111000
	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


	Note 1:
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Note 2:
This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe overlapping with the aggressor ABS.

Note 3:
This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the aggressor ABS.

Note 4:
This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS
Note 5:
ABS pattern as defined in [9]. PDSCH other than SIB1/paging and its associated PDCCH/PCFICH are transmitted in the serving cell subframe when the subframe is overlapped with the ABS subframe of aggressor cell and the subframe is available in the definition of the reference channel.
Note 6:
Time-domain measurement resource restriction pattern for PCell measurements as defined in [7]

Note 7:
As configured according to the time-domain measurement resource restriction pattern for CSI measurements defined in [7].
Note 8:
The number of control OFDM symbols is not available for ABS and is 2 for the subframe indicated by “0” of ABS pattern.
Note 9:
As a baseline, Downlink physical channel setup in Cell 2 and Cell 3 in accordance with Annex C.3.3 applying OCNG pattern as defined in Annex A.5, other options are not excluded.
Note 10:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4).
Note 11:
For Uplink - downlink configuration 1 the reporting interval will alternate between 1ms and 4ms.

Note 12:
The number of the CRS ports in Cell 1, Cell 2 and Cell 3 is the same.

Note 13:
SIB-1 will not be transmitted in Cell 2 and Cell 3 in this test.
Note 14:
The modulation symbols of the signal under test are mapped onto antenna port 7 or 8.




