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1 Introduction

In the last meeting, RAN4 discussed interference averaging interval issue [1] in time and frequency over IMR on TM 10. In this contribution, we provide link level simulation results for interference average interval with different interference conditions.
2 Discussion
Interference average interval could depend on interference variation caused by channel characteristic and scheduling of neighbour eNBs. If neighbour eNBs schedule data resource to UEs with variable PMI, the UE in the serving eNB may experience large interference variation, and proper long interference average interval for CQI report could lead performance improvement. Otherwise, if assigned PMI of UEs in neighbour eNBs is almost steady, interference variation might be smooth. And long interference average interval may not be of much help to system performance improvement. Therefore, interference average interval could be affected by interference condition from neighbour eNBs. 
To evaluate effect of different interference average interval with interference conditions, different channel model and PMI generation for interference eNB are configured in our link level simulator. Channel model for serving eNB is EPA5, and channel models for interference eNB are EPA5, EVA5, and EVA70. Random PMI means that interference eNB differently assigns PMI to sub-band every subframe, and fixed PMI is that interference eNB allocates same PMI for all RBs and subframes. The other simulation assumptions are referred in Appendix.
Figure 1(a), (b), and (c) show throughput performance according to interference average interval of UEs in serving eNB, and channel models and PMI generation of interference eNB. In EPA5 and EVA5 channel from interference eNB, throughput performance is improved by long interference average interval for random PMI since UEs of serving eNB experience large interference variation caused by random PMI allocated of interference eNB. However, for fixed PMI, there is no overall performance gain with different interference average interval. In Figure 1(c), for EVA70 channel from interference eNB, long interference average interval has throughput performance gain regardless of PMI generation of interference eNB. That is, in medium Doppler case, long interference average interval leads performance improvement. 
· Observation 1: Long interference average interval has beneficial performance improvement for large interference variation by scheduled random PMI by interference eNBs. However, for fixed PMI, there is no obvious performance gain with different interference average interval. 
· Observation 2: In medium Doppler such as EVA70 channel, long interference average interval leads performance improvement regardless of scheduled PMI by interference eNBs. 
From these observations, throughput performance is affected by different interference average interval according to interference scenarios. Thus UEs in serving eNB should have different or same interference average interval by network RRC signalling according to interference conditions. 
· Proposal: Network RRC signalling could control interference average interval for CQI report to improve performance. 
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(a) EPA5 + EPA5 channel model
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(b) EPA5 + EVA5 channel model
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(c) EPA5 + EVA70 channel model
Figure 1 Throughput according to CSI-IM average interval, channel model, and PMI of interference eNB 
(ex. EPA5+EVA5 : serving eNB channel + interference eNB channel)
3 Conclusion
In this contribution, we provide simulation results of interference average interval according to interference conditions. We can conclude as follows:

· Observation 1: Long interference average interval has beneficial performance improvement for large interference variation by scheduled random PMI by interference eNBs. However, for fixed PMI, there is no obvious performance gain with different interference average interval. 

· Observation 2: In medium Doppler such as EVA70 channel, long interference average interval leads performance improvement regardless of scheduled PMI by interference eNBs. 

· Proposal: Network RRC signalling could control interference average interval for CQI report to improve performance. 
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Appendix
Link level simulation assumption

	Parameter
	TP 1
	TP 2

	System bandwidth (MHz)
	10

	Transmission mode
	TM 10

	Propagation condition
	EPA5
	EPA5 / EVA5 / EVA70

	Geometry (dB)
	[0, 15]

	Antenna configuration
	4 x 2 closed loop

	Cell Id
	0
	1

	NZP CSI-RS periodicity and subframe offset TCSI-RS / ICSI-RS
	5 / 0
	-

	CSI-IM periodicity and 
subframe offset
	5 / 0
	-

	Number of allocated resource blocks (PRB)
	50

	Feedback delay (msec)
	8
	-

	Rank
	1
	1 and 2

	PMI
	Closed loop adaptation
	random PMI / fixed PMI

	CQI
	
	QPSK(OCNG)


