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1 Introduction

In RAN4#63-AH meeting, interference modeling of asynchronous network deployments for advanced receiver was discussed and following workplan was proposed in [1]
· RAN4#64 (Aug. 2012) : Investigate asynchronous scenarios at system level until RAN4#64 and agree link level simulation assumptions during RAN4#64 based on the outcome of the system simulations.
· RAN4#64bis (Oct. 2012) : Based on the outcome of the initial link level evaluations, RAN4 should reach a decision on the gains of LMMSE-IRC receiver in asynchronous scenarios during RAN4#64bis. If RAN4 decides to develop requirements for asynchronous network scenarios, a further refinement of link level assumptions may be performed.
· RAN4#65 (Nov. 2012) : Based on results provided in RAN4#65 by interested companies, RAN4 specifies requirements appropriate for asynchronous network operation.
In this contribution, we provide our view on this issue based on preliminary simulation results.

2 Discussion
For asynchronous network deployments, common understanding is that at least transmitted signal from cells within same site/position would be synchronized [2][3][4].  In Table 1, the probabilities of dominant synchronous interference coming from same site/position are shown by using system level simulation for 3GPP Case 1.
Table 1.  Probability of dominant synchronous interference
	　
	DIP1
	DIP2
	DIP3
	DIP4
	DIP5
	DIP6
	DIP7
	DIP8
	DIP9

	Unconditional
	0.52 
	0.59 
	0.35 
	0.22 
	0.12 
	0.08 
	0.04 
	0.03 
	0.02 

	G = -2.5 dB
	0.33 
	0.33 
	0.33 
	0.25 
	0.22 
	0.20 
	0.11 
	0.08 
	0.06 

	G = 0 dB
	0.36 
	0.37 
	0.35 
	0.30 
	0.18 
	0.16 
	0.10 
	0.07 
	0.04 

	G = 5 dB
	0.37 
	0.42 
	0.49 
	0.36 
	0.18 
	0.10 
	0.05 
	0.02 
	0.01 

	G = 10 dB
	0.51 
	0.68 
	0.50 
	0.21 
	0.07 
	0.03 
	0.01 
	0.00 
	0.00 


From Table 1, it can be seen that the interference from synchronous cells need to be considered. Especially, if we focused on the case of -2.5 dB and 0 dB geometry as studied for synchronous network deployments, we can see that about 33 ~ 37 % of DIP1 and DIP2 comes from synchronous cells.
And the values in Table 1 are evaluated independently for each DIP values. 
As a next step we focused only on DIP1 and DIP2, reflecting synchronous link level assumption. In Table 2, evaluated joint probabilities of DIP1 and DIP2 are presented for 3GPP case 1. 
	Table 2.  Component ratio of DIP1 and DIP2
　
	AA
	AS
	SA
	SS
	Tot

	Unconditional
	0.31 
	0.17 
	0.10 
	0.42 
	1.00 

	G = -2.5 dB
	0.52 
	0.15 
	0.15 
	0.18 
	1.00 

	G = 0 dB
	0.51 
	0.13 
	0.12 
	0.24 
	1.00 

	G = 5 dB
	0.43 
	0.20 
	0.15 
	0.22 
	1.00 

	G = 10 dB
	0.22 
	0.28 
	0.11 
	0.40 
	1.00 

	Note :

AA : DIP1 and DIP2 are asynchronous
AS : DIP1 is asynchronous, DIP2 is synchronous
SA : DIP1 is synchronous, DIP2 is asynchronous
SS : DIP1 and DIP2 are synchronous


From Table 2, we can see that the ratio of fully synchronous case (SS) has relatively small portion, especially for G = -2.5 dB. Therefore we need to consider asynchronous interference case additionally. However, fully asynchronous case (AA) has the largest probability among others. Reminding same approach in synchronous network can be reused in asynchronous case, DIP1 and DIP2 from asynchronous cells can be used in the system evaluation.  Therefore, it is proposed: 

· Proposal 1. For asynchronous network operation, reuse same methodology used in synchronous network operation for the case of both DIP1 and DIP2 coming from asynchronous cells.
As we know, current DIP profile is selected from interference profiles based on weighted average throughput gain by link level simulation. Since there is no time to evaluate again including link level simulation and make decision for this issue, we propose to reuse the same DIP index used in synchronous case. For example, the index of DIP profile from synchronous network deployments is 12th for G = -2.5 dB.
In Table 3 and Figure 1, we present first 2 dominant DIP profiles of for G = -2.5 dB. DIP1/2 and DIP1a/2a represent first 2 dominant DIP for synchronous and asynchronous cases, respectively.
Table 3. Interference profiles based on weighted average throughput gain for G = -2.5 dB
	#
	Synchronous
	Asynchronous
	Offset

	
	DIP1
	DIP2
	DIP1a
	DIP2a
	ΔDIP1
	ΔDIP2

	1
	-5.80
	-7.06
	-6.19
	-7.22
	-0.40
	-0.16

	2
	-4.47
	-6.37
	-5.12
	-6.64
	-0.64
	-0.27

	3
	-3.89
	-5.77
	-4.38
	-6.42
	-0.49
	-0.66

	4
	-3.46
	-5.65
	-3.97
	-5.87
	-0.51
	-0.21

	5
	-3.15
	-5.42
	-3.66
	-5.89
	-0.51
	-0.46

	6
	-3.00
	-5.56
	-3.37
	-5.95
	-0.37
	-0.39

	7
	-2.72
	-6.78
	-3.13
	-6.53
	-0.41
	0.25

	8
	-2.50
	-6.99
	-2.92
	-6.67
	-0.43
	0.31

	9
	-2.26
	-7.28
	-2.72
	-7.02
	-0.47
	0.26

	10
	-2.05
	-8.05
	-2.55
	-7.26
	-0.50
	0.79

	11
	-1.86
	-8.50
	-2.37
	-7.50
	-0.51
	1.00

	12
	-1.66
	-9.45
	-2.18
	-8.00
	-0.52
	1.46

	13
	-1.47
	-10.09
	-2.03
	-8.47
	-0.55
	1.62

	14
	-1.28
	-10.73
	-1.88
	-8.87
	-0.59
	1.86

	15
	-1.11
	-11.62
	-1.72
	-9.43
	-0.60
	2.19

	16
	-0.92
	-12.45
	-1.56
	-10.20
	-0.64
	2.25

	17
	-0.69
	-13.09
	-1.40
	-10.71
	-0.72
	2.38

	18
	-0.36
	-14.28
	-1.25
	-11.56
	-0.88
	2.72

	19
	-0.19
	-15.99
	-1.07
	-12.55
	-0.88
	3.45

	20
	-0.11
	-17.14
	-0.84
	-13.66
	-0.73
	3.48
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Figure 1.  Interference profiles based on weighted average throughput gain for G = -2.5 dB
If we select 12th profile, DIP1 and DIP2 are -2.18 dB and -8.00 dB. Since only our simulation result is considered to generate these DIP values, we propose to modify the existing DIP value of synchronous assumption with offset of  -0.52 dB and 1.46 dB for DIP1 and DIP2, respectively
· Proposal 2. For asynchronous network operation, we propose to modify the existing DIP values of synchronous assumption with offset of -0.52 dB and 1.46 dB for DIP1 and DIP2, respectively.
For timing offset between serving and interfering cells, we have same view with the proposal 3 in [4]. Therefore we propose followings for timing offsets.
· Proposal 3. We propose to use the following values for timing offsets

For Test 1 and Test 2, use 1/3 ms and 2/3 ms timing offset for each cell.

For Test 3, use 0.5 ms timing offset.
3 Conclusion
In this contribution, we provide our views on  asynchronous network operation and propose as follows;
For asynchronous network operation,

· Proposal 1. Reuse same methodology used in synchronous network operation for the case of both DIP1 and DIP2 coming from asynchronous cells.
· Proposal 2. We propose to modify the existing DIP values of synchronous assumption with offset of -0.52 dB and 1.46 dB for DIP1 and DIP2, respectively.

· Proposal 3. We propose to use the following values for timing offsets

For Test 1 and Test 2, use 1/3 ms and 2/3 ms timing offset for each interferer cell.

For Test 3, use 0.5 ms timing offset for one interferer cell.
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