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1
Introduction
In RAN4 #77 meeting, BS IRC performance under asynchronous networks were further discussed.  One WF is agreed in [1] to list 3 options for asynchronous interference modeling for BS IRC evaluation.  The WF also indicates that further evaluation shall be studied in the next meeting, on “whether to specify enhanced demodulation requirements for asynchronous network” [1].
This contribution follows the WF to provide further evaluation on the 3 options.  Simulation results of the 3 options are provided in the contribution.  
2
Simulation assumptions

The detailed modeling can be referred to [2], which is an update of working assumptions [3].  There were two more new options, called Methodology-3 and Methodology-4, proposed in [2], while only two methodologies were proposed in [3].
We are using the terminology of “Option 1”, “Option 2” and “Option 3” in [1] to address the three methodologies in this paper.  Please note that we have already provides simulation results in our previous paper [4].  In this contribution, new simulation results are provided for Option 1 and Option 3, for MMSE and MMSE-IRC receivers, together with results of sync-channel for comparison.

For reference purpose, the interference modeling of Option 1 and Option 3 are copied here from [2] in Figure 1.  The difference between Option 1 and Option3 are the DIP profiles, where DIP1-1 and DIP1-2 are identical for Option 3; while for Option 1 they are different.
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Figure 1    Interference modelling of Option 1/3

Other simulation assumptions follows the general assumption in [3] with 6 test cases, which are listed in Table 1.
Table 1    Test cases for Option 1 and Option 3

	Num
	PRB allocation/
	MCS
	Propagation condition (Serving, interferers)
	Antenna configuration for serving and interferers
	Scenario
	[Option 1]
	[Option 3]

	
	Band width
	
	
	
	
	(DIP1-1, DIP1-2) dB
	(DIP1-1, DIP1-2) dB

	1
	50 PRB/10MHz
	6
	(EVA70, ETU70)
	1x2 Low
	HomNet
	(-1.69, -0.50)
	(-1.11, -1.11)

	2
	50 PRB/10MHz
	6
	(EPA5, ETU5)
	1x2 Low
	HetNet
	(-0.85, -0.12)
	(-0.43, -0.43)

	3
	50 PRB/10MHz
	15
	(EVA70, ETU70)
	1x4 Low
	HomNet
	(-1.69, -0.50)
	(-1.11, -1.11)

	4
	50 PRB/10MHz
	15
	(EPA5, ETU5)
	1x4 Low
	HetNet
	(-0.85, -0.12)
	(-0.43, -0.43)

	5
	50 PRB/10MHz
	20
	(EVA70, ETU70)
	1x8 Low
	HomNet
	(-1.69, -0.50)
	(-1.11, -1.11)

	6
	50 PRB/10MHz
	20
	(EPA5, ETU5)
	1x8 Low
	HetNet
	(-0.85, -0.12)
	(-0.43, -0.43)


3
Simulation results

The simulation results for “Option 1” are listed in Table 2.
Table 2    Simulation results for "Option 1"

	Option 1
	 
	async
	sync

	Case No
	MMSE
	MMSE-IRC
	Gain
	IRC
	Gain

	1
	5.9
	4.3
	1.6
	2.7
	3.2

	2
	10.7
	9.3
	1.4
	5.7
	5.0

	3
	9.5
	7.0
	2.5
	5.0
	4.5

	4
	14.2
	11.7
	2.5
	6.4
	7.8

	5
	10.5
	7.7
	2.8
	5.5
	5.1

	6
	15.7
	11.6
	4.2
	6.2
	9.5


Other than the async channel scenarios listed in Table 2, we also obtained the simulation results when interferers are in sync with desired signal, where we are assuming 0 timing offset for the two interferers.  From the simulation results, it can be observed that there are modest gains for MMSE-IRC under async case with gains are in the range of 1.4dB~4.2dB, compared to the IRC gain of 3.2dB~9.5dB for sync case.  
The simulation results for “Option 3” are listed in Table 3.
Table 3    Simulation results for "Option 3"

	Option 2
	 
	async
	sync

	Case No
	MMSE
	MMSE-IRC
	Gain
	IRC
	Gain

	1
	0.9
	-0.6
	1.6
	-2.3
	3.2

	2
	3.2
	1.9
	1.3
	-1.7
	4.9

	3
	4.6
	2.2
	2.5
	0.0
	4.6

	4
	6.7
	4.2
	2.6
	-1.1
	7.8

	5
	5.6
	2.8
	2.8
	0.6
	5.1

	6
	8.2
	4.0
	4.2
	-1.3
	9.5


Similar observations to “Option 1” can be reached for the simulation results of “Option 3”.  
For comparison purpose, we also listed the simulation results of “Option 2”, based on [4] in Table 4.
Table 4    Simulation results of Option 2

	Option 2
	 
	async
	sync

	Case No
	MMSE
	MMSE-IRC
	Gain
	IRC
	Gain

	1
	-1.9
	-4.0
	2.2
	-4.2
	2.3

	2
	-2.2
	-6.1
	3.9
	-6.5
	4.3

	3
	1.8
	-1.9
	3.8
	-2.2
	4.0

	4
	1.2
	-5.0
	6.1
	-5.6
	6.8

	5
	2.8
	-2.1
	4.9
	-2.4
	5.2

	6
	2.2
	-5.5
	7.7
	-6.2
	8.4


It has been observed that the difference between async and sync are quite small for Option 2.

4
Discussions
This contribution provides simulation results of Option 1 and Option 3 of async channel modeling.  We can observe that the difference between async and sync cases for Option 1/3 are bigger than the case of Option 2.  
Observation 1:
Async and sync performance difference for Option 1/3 are greater than that of Option 2.
Option 3 shows the similar trend in performance difference between async and sync to that of Option 2.

Observation 2:
Option 3 shows the similar trend in performance difference between async and sync to that of Option 1.

Compared to that of Option 2, the SNR operation points have better SNR for Option 1/3 with the given test cases.  

Observation 3:
The test cases of Option 1/3 need higher SNR than that of Option 2 under the given test cases.
Reference

[1]
R4-158385
“WF on interference modeling for BS MMSE-IRC in asynchronous network”, ZTE, China Telecom, Samsung, NTT DOCOMO, RAN4 #77

[2]
R4-157442
“Link level analysis for BS IRC in asynchronous network”, China Telecom, RAN4 #77
[3]
R4-156867
“Initial simulation assumptions for BS IRC in asynchronous network”, China Telecom, Alcatel-Lucent, ZTE, Huawei, Samsung, RAN4 #76bis, Oct 2015

[4]
R4-157930
“Discussion on UL IRC async cases”, Nokia Networks, RAN4 #77, Nov 2015
