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In RAN4#66 meeting, basic test cases have been agreed and some of key parameters, such as interference level, have been decided. Based on the agreements, the group agrees to have the following test:
· 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
There are still some open issues:
· FRC channels for PDSCH/PDCCH/PHICH
· How to combine the interference level and CRS configuration
· How many Noc levels shall be used in FeICIC demodulation
For the combination of interference level and CRS configuration, two options are on the table:
· Option 1: For FeICIC demod/CSI report tests, the first dominant interference has colliding CRS and the second dominant interference has non-colliding CRS with the serving cell;
· Option 2: For FeICIC demod/CSI report tests, the first dominant interference has colliding (non-colliding) CRS and the second dominant interference has non-colliding (colliding) CRS with the serving cell.
In this paper, we address our view for these open issues. 
FRC channels for PDSCH, PCFICH/PDCCH and PHICH
[bookmark: _Ref352871556]FRC channels for PDSCH
In eICIC, the FRC channel is given in Table 8.2.1.2.3-2. Compared with eICIC, two aggressor cells are added in FeICIC. In FeICIC, the interference levels of aggressor cells are different from Rel-10 eICIC. According to the latest agreement, D1/Noc1=12 dB and D1/D2 = 2 dB, where D1 is the received signal strength from the first dominant aggressor cell, and D2 is the received signal strength from the second dominant aggressor cell, Noc1 is simulating the noise and all the interference excluding the first and second dominant aggressor cell. Noc1 is measured in resource elements in the non-CRS OFDM symbols. Assumed 9 dB CSO is used, the target SNR of serving cell is around 3~5 dB. 
Link level simulation results are shown in Figure 1. In the simulation, the FRC channel is given in Table 8.2.1.2.3-2 and the interference level is D1/Noc1=12 dB, D1/D2=2 dB. The time offset of the first dominant serving cell relative to the serving cell is -3 us and the time offset of the second dominant serving cell relative to the serving cell is +3 us. The frequency offset of the first and second dominant serving cell is -300Hz and 300 Hz, respectively. The first cell is with colliding CRS and the second cell is with non-colliding CRS. 
Based on simulation results shown in Figure 1, it can be seen that the target SNR to achieve the 70% of maximum throughput is about 3 dB. It is the envision range of SNR. Hence, it is reasonable to use R.11-4 FDD as the reference channel. 

Table 8.2.1.2.3-2: Minimum Performance Transmit Diversity (FRC)
	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions (Note 1)
	Correlation Matrix and Antenna Configuration
	Reference Value
	UE Category

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

	1
	R.11-4 FDD
	OP.1 FDD
	OP.1 FDD
	EVA5
	EVA 5
	2x2 Medium
	70
	TBD
	2-8

	Note 1:	The propagation conditions for Cell 1 and Cell2 are statistically independent.

Note 2:	SNR corresponds to of cell 1.



[image: ]
[bookmark: _Ref352861970]Figure 1: TM2 performance when R.11-4 FDD is used 
Similar like TM2, the reference channel used for TM3 in Rel-10 eICIC can be reused in FeICIC. 

Proposal: Reuse PDSCH FRC of Rel-10 eICIC in FeICIC PHICH demodulation test. 
[bookmark: _Ref352871623]FRC channel for PDCCH/PCFICH
In Rel-10 eICIC, since Rel-8/9 receiver is used and no CRS-IM is configured, we use extended PHICH to improve PCFICH/PDCCH performance. In Rel-11 FeICIC, CRS-IM is used for PCFICH/PDCCH performance; hence, it is not necessary to use extended PHICH. 
According to the agreements, for PDCCH/PCFICH and PHICH, D1/Noc1 = [5dB], D1/D2 =[2dB];  Assumed 9 dB CSO bias is considered, the target serving cell SNR of PDCCH shall be about -4 ~ -2 dB. Link level simulation is shown in Figure 2. In the link level simulation, time offset and frequency offset is the same as that for PDSCH. The FRC channel is given in Table 8.4.1.2.3-2.  According to the simulation results given in Figure 2, the reference value for pm-dsg=10% is about -2.7 dB. It is in the envision range. Hence, in FeICIC PDCCH/PCFICH, it is reasonable to reuse the PDCCH/PCFICH channel defined in eICIC. 

Table 8.4.1.2.3-2: Minimum performance PDCCH/PCFICH – Non-MBSFN ABS
	Test Number
	Aggregation Level
	Reference Channel
	OCNG Pattern
	Propagation Conditions (Note 1)
	Correlation Matrix and Antenna Configuration
	Reference Value

	
	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	
	Pm-dsg (%)
	SNR (dB) (Note 2)

	1
	8 CCE
	R15-1 FDD
	OP.1 FDD
	OP.1 FDD
	EVA5
	EVA5
	2x2 Low
	1
	[TBD]

	Note 1:    The propagation conditions for Cell 1 and Cell 2 are statistically independent.

Note 2:	SNR corresponds to of cell 1



Proposal: Reuse PDCCH/PCFICH channels of Rel-10 eICIC in FeICIC PDCCH/PCFICH demodulation test, except normal rather than extended PHICH shall be used for PDCCH/PCFICH test.
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[bookmark: _Ref352863125]Figure 2: PDCCH performance under the condition specified in Table 8.4.1.2.3-2
FRC channel for PHICH
In Rel-10, the reference channel for PHICH is defined in Table 8.5.1.2.3-2. 
Table 8.5.1.2.3-2: Minimum performance PHICH
	Test Number
	Reference Channel
	OCNG Pattern
	Propagation Conditions (Note 1)
	Antenna Configuration and Correlation Matrix
	Reference Value

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	
	Pm-an (%)
	SNR (dB) (Note 2)

	1
	R.19
	OP.1 FDD
	OP.1 FDD
	EPA5
	EPA5
	2x2 Low
	0.1
	[TBD]

	Note 1:    The propagation conditions for Cell 1 and Cell 2 are statistically independent.

Note 2:	SNR corresponds to of cell 1.



Link level simulation is shown in Figure 3. In the link level simulation, the same side condition as PDCCH/PCFICH is used. From Figure 3, we can see that the target SNR is about 5 dB, it is close to Rel-8 performance. Hence, we may still reuse the reference channel defined in eICIC. 
Proposal: Reuse PHICH channels of Rel-10 eICIC in FeICIC PHICH demodulation test. 
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[bookmark: _Ref352866881]Figure 3: PHICH performance under the condition given by Table 8.5.1.2.3-2

The combination of interference level and CRS configuration
For the combination of interference level and CRS configuration, two options are on the table:
· Option 1: For FeICIC demod/CSI report tests, the first dominant interference has colliding CRS and the second dominant interference has non-colliding CRS with the serving cell;
· Option 2: For FeICIC demod/CSI report tests, the first dominant interference has colliding (non-colliding) CRS and the second dominant interference has non-colliding (colliding) CRS with the serving cell.
We provide link level simulation for PDSCH and PDCCH for these two options in Figure 4 and Figure 5. For PDSCH, the simulation assumption is the same as Section 2.1. For PDCCH, the simulation assumption is the same as Section 2.2. Based on Figure 4 and Figure 5, we can see that both PDSCH and PDCCH, option 1 have similar performance with option 2. It is reasonable since the two interference levels are very close. For RLM/RRM, the same options are extensively discussed. Option 1 is selected as the side condition for RLM/RRM. In order to keep consistence, we propose to use option 1 as the baseline option for all the demodulation test and CSI test. 

[image: ]
[bookmark: _Ref352871363]Figure 4: The comparison of PDSCH performance with R.11-4 FDD channel between Option 2 and Option 1
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[bookmark: _Ref352871374]Figure 5: The comparison of PDCCH performance between option 1 and option 2
Proposal: Option 1is preferred as the side condition for all demodulation and CRS test in FeICIC
The number of Noc levels in ABS subframe
Extensive system simulation results have been provided by different companies to show that there is difference between  and , where  is the noise and interference level, wherein exclude the dominant first and second aggressor cells, measured on CRS RE in OFDM symbols with CRS in ABS subframe.  is the noise and interference level, wherein exclude the dominant first and second aggressor cells, measured on CRS RE in OFDM symbols without CRS in ABS subframe. The distribution of  is shown in Figure 6. From Figure 6, we can see that the average value of   is about 1 dB.  Other contributions have very similar observations. Hence, we propose to consider 1 dB difference between  and  for demodulation. For CSI, if the difference introduce, it is difficult to design metric to define UE CSI report accuracy. Hence, we can just the same value for  and  for simplicity. We propose: 
[image: ]
[bookmark: _Ref352925432]Figure 6:  distribution for conf#4b(4) 
Proposal: For PDSCH, PDCCH/PCFICH and PHICH, =1dB. For CSI test,   

SFN aligned or SFN non-aligned for PBCH demodulation 
SFN alignment issue has been extensively discussed in RAN 1 and RAN3. RAN#1 has clear conclusion [2]:” “Please note that RAN1 assumes subframe shifting and/or SFN offsets as valid deployment options. Valid deployments should not conflict with the existing RAN 4 requirements with respect to allowed subframe shifting and/or SFN offsets.” and RAN1 invited RAN4 to take the RAN1 conclusion into account in further work.”  
SFN aligned is possible for the network with only one infrastructure vendor, but it is almost impossible for the network with multiple infrastructure vendor scenarios. 
In [3][4], UE complexity is analyzed for PBCH IC with/without SFN aligned. Since some SFN information of aggressor cells is pre-known for UE, at most three additional attempts are needed for PBCH-IC with non-aligned SFN assumption compared with aligned SFN assumption in the worst interferer scenario. These efforts are affordable for UE. 
From the above analysis, we think we should define performance requirement without SFN alignment constraint. We propose:
Proposals: Define performance requirements for PBCH IC with/without SFN aligned assumption.
Conclusion
For FRC channels:
· Proposal 1: Reuse PDSCH FRC of Rel-10 eICIC in FeICIC PHICH demodulation test. 
· Proposal 2: Reuse PDCCH/PCFICH channels of Rel-10 eICIC in FeICIC PDCCH/PCFICH demodulation test, except normal rather than extended PHICH shall be used for PDCCH/PCFICH test.
· Proposal: Reuse PHICH channels of Rel-10 eICIC in FeICIC PHICH demodulation test. 
· Proposal: Option1 is preferred as the side condition for all demodulation and CRS test in FeICIC
· Proposal: For PDSCH, PDCCH/PCFICH and PHICH, =1dB. For CSI tes , 
· Proposals: Define performance requirements for PBCH IC with/without SFN aligned assumption.
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