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1 Introduction
In the RAN4#70bis meeting, link level simulation assumption for TM9 in FeICIC is agreed in [1]. In this paper, we provide preliminary link level simulation results for the TM9 in FeICIC. 
2 Link level simulation results for TM9
In the RAN4#70bis meeting, the general parameters are agreed in [1]. The detail parameters are shown in Appendix. For the candidate FRC, there are three options: 

Option 1: QPSK1/3

Option 2: 16QAM1/2 

Option 3: 64QAM 1/2

For these options, simulation results are provided in Figure 1 ~ Figure 6. 
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Figure 1: TM9 (QPSK-1/3) performance under FeICIC setup (FDD)
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Figure 2: TM9 (16QAM-1/2) performance under FeICIC setup (FDD)
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Figure 3: TM9 (64QAM-1/2) performance under FeICIC setup (FDD)
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Figure 4: TM9 (QPSK-1/3) performance under FeICIC setup (TDD)
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Figure 5: TM9 (16QAM-1/2) performance under FeICIC setup (TDD)
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Figure 6: TM9 (64QAM-1/2) performance under FeICIC setup (TDD)
3 Remark on the FRC options
Based on the link level simulation results shown in section 2, the SNR which achieves 70% throughput of the corresponding FRC are tabulated in Table 1. From the table, we can see that if QPSK 1/3 is used as the FRC, the difference between serving cell SNR and aggressor serving cell SNR is more than 13 dB, which is out of CRE range. It will lead to synchronization and cell identification problem. Therefore, it is not appropriate to set as the final FRC. For 64QAM 1/2, the serving cell SNR is very close to aggressor cell SNR. This scenario is not the most interest scenario for FeICIC. Hence, 16QAM ½ seems appropriate for the FeICIC TM9 test setup.  

Proposal 1: 16QAM ½ is set as the FRC for TM9 test under FeICIC setup
Table 1: Tabulated simulation results for TM9 (FDD&TDD)
	
	FRC options
	Ideal simulation results SNR (dB) @70%

	FDD
	QPSK 1/3
	-1.6 dB

	
	16QAM ½
	6.5 dB

	
	64QAM ½
	11.8 dB

	TDD
	QPSK 1/3
	-1.63 dB

	
	16QAM ½
	6.47 dB

	
	64QAM ½
	11.91 dB


With 16QAM 1/2, the ideal simulation results and the impaired results is proposed in Table 2. 
Table 2: ideal simulation results and impairment results for TM9 under FeICIC setup

	
	Ideal simulation results SNR (dB) @70%
	Impairment results SNR (dB)

	FDD
	6.5
	8.5

	TDD
	6.47
	8.47


4 Conclusion

Based on the link level simulation results, we propose:

Proposal 1: 16QAM ½ is set as the FRC for TM9 test under FeICIC setup
Based on the proposed FRC channel, the ideal link level simulation results and impairment results are tabulated as:

	
	Ideal simulation results SNR (dB) @70%
	Impairment results SNR (dB)

	FDD
	6.5
	8.5

	TDD
	6.47
	8.47
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Table 3: 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

	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:
[image: image14.wmf]1

=

B

P

.

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.




TDD

Table 4: 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
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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 / 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.
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