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1 Introduction
In this paper, we present some simulation results of PDSCH demodulation in zero power ABS in Rel-11 FeICIC scenario. CRS interference cancellation (IC) receivers, as well as advanced receiver have been used. For CRS IC receiver, the performance from CRS interference cancellation gain depends on the strength of the interference.  Cancelling weak CRS interference brings no significant gain. We also intuitively describe that use of advanced receiver for ABS may not bring any performance gain.
2 Discussion
2.1 Simulation Assumptions
We present PDSCH demodulation performance in zero power ABS for Rel-11 FeICIC. Most of the eICIC framework has been re-used.  

	Parameter
	Unit
	Serving cell
	Interfering Cell 1
	Interfering Cell 2

	Transmission mode
	
	TM2 (QPSK/6968)
2x2
	TM2(QPSK)
2x2
	TM2 (QPSK)
2x2

	Downlink power allocation
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	dB
	-3
	-3
	-3
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	dB
	-3 (Note 1)
	-3
	-3
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	dBm/15kHz
	-102 (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
	-94.8 (Note 4)
	N/A
	N/A
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	dB
	-8 to 12 dB
	Set 1: 11.8 dB

Set 2: 9.4 dB
	Set 1: 9.8 dB

Set 2: 0.9 dB

	BWChannel
	MHz
	10
	10
	10

	Subframe configuration
	
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN

	Time Offset with serving cell
	(s 
	2.5 (synchronous cells)

	Cell Id
	
	0
	1, 6, 12
	1, 6, 12

	ABS pattern (Note 5)
	
	N/A
	[11000100 11000000 11000000 11000000 11000000]
	[11000100 11000000 11000000 11000000 11000000]

	Number of control OFDM symbols
	
	2
	2
	2

	Channel
	
	EVA5
	EVA5
	EVA5

	Antenna correlation
	
	medium
	medium
	medium

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


The subframe 5 is excluded from data scheduling in serving sell even in ABS.
2.2 Simulation Results
2.2.1 One explicitly modelled intereference
In this sub-section, we present simulation results for one explicitly modelled interference with colliding CRS. A CRS IC receiver is used. Result for no interference is shown that is the lower bound for BLER and upper bound for throughput. Result for not cancellig CRS interference is also shown that is the upperbound bound for BLER and lowerr bound for throughput. As seen, 

Observation 1: Considerable performance gain can be achieved by using CRS IC receiver.
Table 1: Parameters for Fig 1
	Serving cell ID
	0

	Interference cell ID
	6 (Collidng CRS) 

	Interference power
	11.8 dB
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(b)

Fig.1 (a) BLER (b) Throughput vs SNR (dB). One interfering cell with colliding CRS. 
2.2.2 Two explicitly modelled intereference: Both with colliding with CRS
In this sub-section, we present simulation results for two explicitly modelled interference, both wilth colliding CRS. A CRS IC receiver is used to cancel one of the colliding CRS interferences. Result for not cancellig CRS interference is also shown that is the upperbound bound for BLER and lowerr bound for throughput. Two sets of interference powers have been used [11.8 dB, 9.8 dB] from [1] and [9.4 dB, 0.9 dB] from [2].As seen from Fig. 2 and Fig. 3, 
Observation 2: Cancelling stronger CRS interference brings better performance gain.
Observation 3: Cancelling a weak CRS interference may bring no significant performance gain.
Table 2: Parameters for Fig 2
	Serving cell ID
	0

	Interference 1 cell ID
	6 (Collidng CRS) 

	Interference 1 power
	11.8 dB

	Interference 2 cell ID
	12 (Collidng CRS) 

	Interference 2 power
	9.8 dB
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(b)

Fig.2 (a) BLER (b) Throughput vs SNR (dB). Two interfering cells with colliding CRS: Blue: none cancelled, Red: 11.8 dB cancelled, Green: 9.8 dB cancelled.
Table 3: Parameters for Fig 3
	Serving cell ID
	0

	Interference 1 cell ID
	6 (Collidng CRS) 

	Interference 1 power
	9.4 dB

	Interference 2 cell ID
	12 (Collidng CRS) 

	Interference 2 power
	0.9 dB
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(b)

Fig 3 (a) BLER (b) Throughput vs SNR (dB). Two interfering cells with colliding CRS: Blue: none cancelled, Red: 9.4 dB cancelled, Green: 0.9 dB cancelled.
2.2.3 Two explicitly modelled intereference: One with colliding with CRS

In this sub-section, we present simulation results for two explicitly modelled interference, one wilth colliding CRS. A CRS IC receiver is used to cancel the colliding CRS interference. Result for not cancellig CRS interference is also shown that is the upperbound bound for BLER and lowerr bound for throughput. Two sets of interference powers have been used [11.8 dB, 9.8 dB] from [1] and [9.4 dB, 0.9 dB] from [2]. As seen from Fig. 4 and Fig. 5, 
Observation 4: If a CRS interference is not cancelled it would introduce more performance degradation if it’s not colliding with desired cell CRS.

Table 4a: Parameters for Fig 4
	Serving cell ID
	0
	

	Interference 1 cell ID
	1 (non-Collidng CRS) 
	

	Interference 1 power
	11.8 dB
	

	Interference 2 cell ID
	12 (Collidng CRS) 
	Cancelled

	Interference 2 power
	9.8 dB
	


Table 4b: Parameters for Fig 4
	Serving cell ID
	0
	

	Interference 1 cell ID
	6 (Collidng CRS) 
	Cancelled

	Interference 1 power
	11.8 dB
	

	Interference 2 cell ID
	1 (non-Collidng CRS) 
	

	Interference 2 power
	9.8 dB
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(b)

Fig 4 (a) BLER (b) Throughput vs SNR (dB). Two interfering cells one with colliding CRS: Blue: 9.8 dB colliding, none cancelled, Red: 11.8 dB colliding and cancelled, Green: 9.8 dB colliding and cancelled.
Table 5a: Parameters for Fig 5
	Serving cell ID
	0
	

	Interference 1 cell ID
	1 (non-Collidng CRS) 
	

	Interference 1 power
	9.4 dB
	

	Interference 2 cell ID
	12 (Collidng CRS) 
	Cancelled

	Interference 2 power
	0.9 dB
	


Table 5b: Parameters for Fig 5
	Serving cell ID
	0
	

	Interference 1 cell ID
	6 (Collidng CRS) 
	Cancelled

	Interference 1 power
	9.4 dB
	

	Interference 2 cell ID
	1 (non-Collidng CRS) 
	

	Interference 2 power
	0.9 dB
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(b)

Fig 5 (a) BLER (b) Throughput vs SNR (dB). Two interfering cells one with colliding CRS: Blue: 0.9 dB colliding, none cancelled, Red: 9.4 dB colliding and cancelled, Green: 0.9 dB colliding and cancelled.
2.2.4 Two explicitly modelled intereference: CRS IC and Advanced Receiver

In this sub-section, we present our views on using CRS IC receiver and advanced receiver togather. Such a discussion of using advanced receiver after using CRS IC receiver to cancelling one CRS interference was introduced in [3]. According to our intuition, an advanced receiver wouldn’t probably work in this case. This is because we are considering ABS demodulation. After cancelling one CRS interference with CRS IC receiver, the remaining interference may be on CRS or some REs of PDSCH. In both cases teh covariance matrix calculated by advanced receiver would be wrong, since most of PDSCH would have no interference. Companies may agree to study more through simulations.
3 Conclusions

In this contribution, we presented zero power ABS PDSCH demodulation simulation results for FeICIC scenario by considering CRS IC receicver. We have also investigated if advanced receiver could be useful.   
Observation 1: Considerable performance gain can be achieved by using CRS IC receiver.

Observation 2: Cancelling stronger CRS interference brings better performance gain.
Observation 3: Cancelling a weak CRS interference may bring no significant performance gain.
Observation 4: If a CRS interference is not cancelled, it would introduce more performance degradation if it’s not colliding with desired cell CRS.

Hence, we make the following proposals:
Proposal 1: Agree on two explicitly modelled interferences, which will occur in realistic scenarios. 
Proposal 2: Set two explicitly modelled interference power in such a way that CRS interference cancellation gain can be seen.
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