3GPP TSG-RAN WG4 Meeting #78
R4-160759
St. Julian’s, Malta, 15-19 February 2016
Title: 
BS-IRC demodulation performance requirements under asynchronous network
Source: 
Huawei, HiSilicon
Agenda item:
6.6.1
Document for:
Discussion
1   Introduction
In the RAN4 #77 meeting, it is agreed that to keep option 1, option 2 and option 3 for the candidate interference model. The related interference modelling methodologies are cited as follows for convenience.
· Option 1
· Modeling of time-varying interference in terms of interference power and fast fading
· Configure two ON/OFF interfering signals (UEs) to model the interference from one dominant interfering cell, i.e., the dominant interfering cell schedule UE 1-1 in the even TTIs and schedule UE 1-2 in the odd TTIs. The interference power of UE 1-1 and UE 1-2 are different, and different channel seeds are used for the desired UE and interfering UEs.

· As baseline, the transmission of the interference signal is delayed with respect to the desired signal by 0.33 ms.
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Note: Use different channel seeds for the three UEs.





Figure 1: Modeling of time-varying interference: One explicit interfering cell
· Option 2
· The only difference w.r.t. the synchronous simulation setup is to model certain timing offsets
· Model two simultaneous interfering UEs, and the transmissions from the first/second dominant interfering UE is delayed with respect to the desired UE by 0.33/0.67 ms.
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Note: Use different channel seeds for the three UEs.





Figure 2: Two simultaneous interfering UEs

· Option 3
The differences with option 1 are highlighted by yellow.
· Modeling of time-varying interference in terms of fast fading
· Configure two ON/OFF interfering signals (UEs) to model the interference from one dominant interfering cell, i.e., the dominant interfering cell schedule UE 1-1 in the even TTIs and schedule UE 1-2 in the odd TTIs. The interference power of UE 1-1 and UE 1-2 are the same and different channel seeds are used for the desired UE and interfering UEs.

· As baseline, the transmission of the interference signal is delayed with respect to the desired signal by 0.33 ms.
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Figure 3: Modeling of time-varying interference in terms of fast fading: One explicit interfering cell
Also, test cases for asynchronous scenarios should be down selected. So, in this paper, we will discuss the BS demodulation performance requirements under asynchronous network in detail and address these two issues.
2   Discussion

During these options, option 1 coincides most with reality, option 2 is the simplest and option 3 is a trade off. In our view, it is proper to have a more realistic asynchronous model and consider the complexity at the same time. 
So in the next section, we will give the detailed evaluation of the three options and compare different options.
3   Evaluation
In this section we give the simulation results based on agreed assumptions in [1]. The common parameters are listed in table 1. In table2~4, we give our simulation results under asynchronous network and provide the corresponding results under synchronous results for comparison at the same time.
Table 1: Common parameters of link level evaluation
	Parameters
	Values

	Channel bandwidth
	10MHz, full PRB allocation

	Antenna configuration and correlation matrix
	1x2 Low, 1x4 Low, 1x8 Low

	Interference modulation
	16QAM

	Reference receiver
	Use the same reference receiver for both sync and async, i.e., the interference covariance matrix estimation is performed at per PRB and per TTI basis.

	HARQ combining
	Incremental redundancy

	Redundancy version sequence
	0, 2, 3, 1, 0, 2, 3, 1

	Maximal number of HARQ transmissions (including 1st transmission and re-transmissions)
	4

	Cyclic prefix
	Normal

	Frequency hopping, TTI bundling
	Disabled


  Table 2: simulating results for asynchronous network option 1 and synchronous network
	Num
	MMSE-IRC Async
	MMSE-IRC

Sync
	MMSE

Async
	IRC SNR gap@70%MaxTP synchronous- Asynchronous

	1
	4.20
	2.52
	5.59 
	1.68

	2
	6.22
	3.57
	9.79 
	2.65 

	3
	6.79
	5.06
	9.53 
	1.73 

	4
	7.25
	4.83
	13.78 
	2.42 

	5
	7.35
	5.63
	10.28 
	1.72 

	6
	6.59
	4.85
	14.88 
	1.74 


  Table 3: simulating results for asynchronous network option 2 and synchronous network
	Num
	MMSE-IRC Async
	MMSE-IRC

Sync
	MMSE

Async
	IRC SINR gap@70%MaxTP synchronous- Asynchronous

	1
	-4.23
	-4.51
	-1.78
	0.28

	2
	-5.99
	-6.26
	-1.36
	0.27

	3
	-1.71
	-2.01
	2.63
	0.30

	4
	-5.43
	-5.72
	2.18
	0.29

	5
	-1.32
	-1.43
	3.79
	0.11

	6
	-5.76
	-5.88
	3.47
	0.12


  Table 4: simulating results for asynchronous network option 3 and synchronous network
	Num
	MMSE-IRC Async
	MMSE-IRC

Sync
	MMSE

Async
	IRC SNR gap@70%MaxTP synchronous- Asynchronous

	1
	4.01 
	2.52 
	5.50 
	1.49 

	2
	6.10 
	3.56 
	9.68 
	2.54 

	3
	6.78 
	5.33 
	9.47 
	1.45 

	4
	7.20 
	4.70 
	13.63 
	2.50 

	5
	7.28 
	5.98 
	10.24 
	1.30 

	6
	6.43 
	4.72 
	14.74 
	1.71 


From the simulation results, we observe that the performance difference between asynchronous network and synchronous network is quite small for option 2, which is about 0.11~0.3dB. Option 1 and option 3 have similar and relative large performance degradation about 1.5dB~2dB.  Since option 3 is simpler than option 1and has the similar performance compared with option 1, we propose that:
Propose 1: Use option 3 as the asynchronous model.
4   Conclusion
In this contribution, we give the simulation results about the asynchronous interference models. Take overall consideration of the complexity and the performance, we propose that
Propose 1: Use option 3 as the asynchronous model.

5   Reference

[1] R4-157442, “Link level analysis for BS IRC in asynchronous network”, China Telecom, 3GPP TSG-RAN WG4 Meeting #77
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