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1 Introduction
In last RAN4#64  meeting, some simulation results of demodulation performance for feICIC [1],[2],[5]  were discussed considering CRS-IC receiver and puncturing receiver as reference receiver depending on colliding CRS case and non-colliding CRS case.
 For aim to define test cases and related side condition such as number of dominant interferer, corresponding interference level, this contribution provides PDSCH simulation results in ABS subframe. Based on the simulation results and SNR operating range in CRE region, we propose target throughput and reference receiver depending on colliding scenarios. Here, reference receiver was agreed according to colliding CRS and non-colliding CRS in [4]. For convenience, agreed assumptions introduces below.
· Baselines for CRS handling

· Colliding CRS: CRS canceling receiver

· Non-MBSFN & MBSFN ABS should be studied

· Non-colliding CRS: Requirements are defined receiver agnostic

· No separate tests for CRS puncturing and canceling

· Two set of alignment results

· Puncturing 

· Canceling

· Look at the set with worst performance 

· Each company simulates their choice of receiver

2 Discussion

2.1 Simulation assumptions 
For demodulation performance of feICIC, one company[1] proposed to consider interference level corresponding to 50%-ile Pico CRE UE for PDSCH, 5% Pico CRE UE for PDCCH/PCFICH and  PHICH.  
For PDSCH demodulation performance, we consider also 50%-ile Pico CRE, and assume corresponding interference SNR  as following table 2.1 based on system level simulation results[3]. The interference SNR is assumed with two SNR such as Ei/Noc2 in CRS symbol and Ei/Noc1 in non-CRS symbol.
Table 2.1: Interference level corresponding to 50%-ile Pico CRE UE
	Interference 
	Ei/Noc2[dB]
	Ei/Noc1[dB]

	1st dominant
	9.0
	11.5

	2nd dominant
	1.0
	3.5


Considering serving cell and 2 dominant interference cells, there can be 5 different scenarios as bellow.
· (C,C,C)  : serving cell CRS is colliding with 1st dominant interfering cell CRS and 2nd dominant interfering cell CRS.

· (C,C,N)    : serving cell CRS is colliding with 1st dominant interfering cell CRS.

· (C,N,C)    : serving cell CRS is colliding with 2nd dominant interfering cell CRS.

· (N,C,C)    : 1st dominant interfering cell CRS is colliding with 2nd dominant interfering cell CRS.

· (N,N,N)  : serving cell CRS is non-colliding with 1st dominant interfering cell CRS and 2nd dominant interfering cell CRS. And 1st dominant interfering cell CRS is also non-colliding with 2nd dominant interfering cell CRS.

· Here, the order in round bracket is to be (serving cell, 1st dominant interfering cell, 2nd dominant interfering cell).

Common simulation assumption for PDSCH is in table 2.2.

Table 2.2: Common simulation assumption for PDSCH
	
	Serving Cell
	1st dominant interfering cell
	2nd dominant interfering cell

	BW
	10MHz

	Transmission mode
	TM3, rank=2

	Time offset
	N/A
	2.5us
	2.5us

	Reference channel
	R.11
	
	

	Propagation condition
	EVA5

	Correlation matrix and antenna configuration
	2x2 Low

	ABS pattern
	N/A
	[1111101111_1111101111_1111101111_1111101111]

	ABS configuration
	Non-MBSFN ABS

	Cell ID
	0
	3
	6

	
	0
	3
	2

	
	0
	1
	3

	
	0
	2
	5

	
	0
	1
	2

	SNR [dB]
	Es/Noc2
	
	


2.2 Simulation results 
· (C,C,C)  = (0, 3, 6)
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· Figure 2.1. TM3 PDSCH demodulation performance for (C,C,C) case
· (C,C,N)  = (0, 3, 2)
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· Figure 2.2. TM3 PDSCH demodulation performance for (C,C,N) case
· (C,N,C)  = (0, 1, 3) 
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· Figure 2.3. TM3 PDSCH demodulation performance for (C,C,N) case
· (N,C,C)  = (0, 2, 5) 
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· Figure 2.4. TM3 PDSCH demodulation performance for (N,C,C) case

· (N,N,N)  = (0, 1, 2) 
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· Figure 2.5. TM3 PDSCH demodulation performance for (N,N,N) case
For simple comparison of performance, we consider two point such as high SNR point and low SNR point which are corresponding to 70% throughput, 30% throughput to maximum throughput. Table 2.3 shows performance gain comparing to receiver without IC cancellation/puncturing under two interfering cells.
Table 2.3: Performance difference in 5 scenarios
	
	Gain comparing to receiver without IC/puncturing in 2 interfering cells

	
	30% throughput
	70% throughput

	Scenario
	CRS-1 IC
	CRS-2IC
	Puncturing
	CRS-1 IC
	CRS-2IC
	Puncturing

	(C,C,C)
	3.4
	3.1
	
	-0.2
	-
	

	(C,C,N)
	3.7
	4.0
	0.0
	0.4
	-1.2
	0.1

	(C,N,C)
	2.1
	2.6
	1.0
	1.0
	-2.9
	0.0

	(N,C,C)
	2.7
	3.1
	2.4
	1.8
	1.1
	0.1

	(N,N,N)
	2.4
	2.7
	1.7
	1.6
	0.5
	0.2


From table 2.3, we can see some observation at 70% throughput point as follows.

· Observation 1-1 : CRS IC receiver with 2 cancellation of interference cells does not have gain, i.e., at high SNR range over 10dB in case which serving cell CRS collides any interfering cell CRS. For example, the case of (C,C,C) does not reach 70% throughput at even SNR of 20dB. 
· Observation 1-2 : CRS IC receiver with 1 dominant interference cancellation does not also have gain at high SNR range over 10dB in case which serving cell CRS collides 1st dominant interfering cell CRS.

· Observation 1-3 : There is different gain depending on number of dominant interfering cell cancellation.

· Observation 1-4 : Puncturing receiver does not have gain at high SNR  range over 10dB  in all cases.

And, we can also see some observation at 30% throughput point as follows

· Observation 2-1 : CRS IC receiver with 2 cancellation of interference cells has gain, i.e., at low SNR range under 10dB in all cases. 

· Observation 2-2 : CRS IC receiver with 1 dominant interfering cell cancellation has gain, i.e., at low SNR range under 10dB in all cases.
· Observation 2-3 : There is similar gain between CRS-2IC and CRS-IC.

· Observation 2-4 : Puncturing receiver has  gain at low SNR  range under 10dB  in case which serving cell CRS does not collide all interfering cell CRS.
Considering these observations and  Pico UE in CRE region of 9dB which is an interesting point in feICIC, we have following proposals.
· Proposal 1 : For PDSCH demodulation for feICIC, we should consider low target SNR, for example, under 10dB corresponding to 30% throughput point in case of TM3 with rank2.

· Proposal 2 : In case of colliding CRS between serving cell and any dominant interfering cell, CRS-IC should be assumed as reference receiver.

· Proposal 3 : In case of non-colliding CRS between serving cell and all dominant interfering cell, both of CRS-IC and Puncturing receiver should be assumed as reference receiver.
3 Conclusion
In this contribution, we provided the simulation results of PDSCH TM3 with rank2 considering Noc1, Noc2 based on system level simulation results. And, some observations were  provided. Based on these observations, we propose as follows.
· Proposal 1 : For PDSCH demodulation for feICIC, we should consider low target SNR, for example, under 10dB corresponding to 30% throughput point in case of TM3 with rank2.

· Proposal 2 : In case of colliding CRS between serving cell and any dominant interfering cell, CRS-IC should be assumed as reference receiver.

· Proposal 3 : In case of non-colliding CRS between serving cell and all dominant interfering cell, both of CRS-IC and Puncturing receiver should be assumed as reference receiver.

Here, proposal 3 aligns agreed baseline receiver assumption for CRS handling in [4].
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