3GPP TSG-RAN WG4 Meeting #64                                       R4-124362
Qingdao, P.R. China, 13-17 August, 2012

Agenda item:
6.28.3
Source: 
NTT DOCOMO
Title: 
Discussion for test condition for asynchronous test cases on advanced receiver
Document for:
Discussion
1
Introduction
In recently RAN4 meetings, some interested companies provided the views of asynchronous test condition. The evaluation methodologies for the test condition for asynchronous for advanced receiver were agreed in [1]. This contribution discusses the test condition for asynchronous test cases.

2
Discussion

Firstly, Figure 1 illustrates the asynchronous network deployment scenario/ model on our view. It is generally that the cells in a cell cite are synchronous because of same eNB, so that the asynchronous network between cell cites should be assumed.
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Figure 1  Asynchronous network model (Number of synchronous cells = 3)
Based on the above network model, Table 1 and Table 2 show the DIP evaluation results. DIP evaluation assumptions are based on TR36.829 [2]. Table 1 indicates the ratio of the interference come from synchronous cell (same eNB) or asynchronous cell (difference eNB) at Geometry = -2.5 dB condition, and Table 2 show the DIP evaluation results on Geometry = -2.5 dB.

Finding the evaluation results as shown in Table 1 and Table 2, the following could be observed.

· Both 1st and 2nd interference cells would be come from difference eNB. 

· DIP 1: 67.5% ratio would be observed on asynchronous case.

· DIP 2: 83.5% (=24.7% + 58.8%) ratio would be observed on asynchronous case.
· DIP 2 would be from difference cell on 1st interference cell.

· Taking into account Asynchronous cases both DIP 1 and DIP2, approximately 1 dB difference could be observed between synchronous and asynchronous network deployments.
· DIP 1: -2.44 dB (Difference between sync and async cases is approximately -0.62 dB)

· DIP 2: -7.84 dB (Difference between sync and async cases is approximately 0.90 dB)
· Considering simulation results difference between interested companies, the difference between sync and async cases on our simulation results seems to be small.

From the above observation, both 1st and 2nd interference cells should be set to “asynchronous”, and DIP values on synchronous cases could be re-used to asynchronous cases to introduce the test scenarios easily.

Proposal 1)  Both 1st and 2nd interference cells should be set to “asynchronous” to serving cell.

Proposal 2)  1st interference cell should be set to “asynchronous” to 2nd interference cell.

Proposal 3)  DIP values on synchronous cases should be re-used to asynchronous test scenarios.

Table 1  Ratio of the interference come from synchronous cell (same eNB) or asynchronous cell (difference eNB) on Geometry -2.5 dB condition

	
	DIP 1
	DIP 2
	Total

	Case 

1
	Synchronous

with serving cell
	32.5 %
	Synchronous with serving cell
(Synchronous with DIP1 cell)
	24.1 %
	7.8%

	Case 

2
	
	
	Synchronous with serving cell

(Asynchronous with DIP1 cell)
	75.9 %
	24.7%

	Case 

3
	Asynchronous

with serving cell
	67.5 %
	Asynchronous with serving cell

(Synchronous with DIP1 cell)
	12.9 %
	8.7%

	Case 

4
	
	
	Asynchronous with serving cell

(Asynchronous with DIP1 cell)
	87.1 %
	58.8%


Table 2  DIP evaluation results for asynchronous network on Geometry -2.5 dB condition

	
	Median DIP
	DIP1 (dB)
	DIP2 (dB)

	Case 1
	DIP 1
(Synchronous cell)
	DIP2
(Synchronous cell)
	-1.39
(0.43)
	-9.23
(-0.48)

	Case 2
	
	DIP2
(Asynchronous cell)
	-0.59
(1.23)
	-12.62
(-3.88)

	Case 3
	DIP 1
(Asynchronous cell)
	DIP2
(Synchronous cell)
	-1.57
(-0.25)
	-8.93
(-0.19)

	Case 4
	
	DIP2
(Asynchronous cell)
	-2.44
(-0.62)
	-7.84
(0.90)

	Note that “(value)” shows the difference between asynchronous case and synchronous network case results [2]. DIP 1 and DIP 2 on our simulation results on the synchronous network deployment are -1.82 and -8.74, respectively.


 When the 1st and 2nd interference cells are set to difference cells from serving cells, the time difference between interference cells also are difference since eNBs have different transmission time and it is asynchronous generally. And the time difference generally could not be decided by simulation since transmission timing on each eNB is network operation matter. On the other hand, the link level performance on TM4 and TM9 would suffer from PMI difference between subframes and the interference on PDCCH region (TM2 transmission) as illustrated in Figure 2. So the time difference between serving cell and interfere cells should be defined taking into account the link level performance, and it should be set on the worst case.
Proposal 4)  Time difference between cells should be set taking into account the worst case of link-level performance for TM4 and TM9.
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Figure 2  Performance degradation on TM4 and TM9 on asynchronous case

 On the other hand, TM3 performance on asynchronous case would not be degraded compared to synchronous case since transmission weights (Alamouti coding) of all users are same and they are not changed subframe by subframe. However, from the operator’s point of view, the performance tests should be defined even if UE performance would be same in order to ensure UE performance.
Proposal 5)  TM3 performance requirements for Asynchronous condition should be introduced.

3
Conclusions
 This contribution discussed the asynchronous test assumption, and our proposal is presented below:

Proposal 1)  Both 1st and 2nd interference cells should be set to “asynchronous” to serving cell.

Proposal 2)  1st interference cell should be set to “asynchronous” to 2nd interference cell.

Proposal 3)  DIP values on synchronous cases should be re-used to asynchronous test scenarios.

Proposal 4)  Time difference between cells should be set taking into account the worst case of link-level performance for TM4 and TM9.
Proposal 5)  TM3 performance test should be introduced.
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