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1 Introduction
The current RAN1 specifications leave UE the freedom of how to perform interference measurement based on the CSI-IMR. Recently some companies pointed out that it is problematic in practice for good cooperation between eNB and UE [1][2][3]. Simulation results show that in large time domain interference variance scenarios, pretty good percentage of throughput gain is achievable by restricting the UE interference averaging length. In this contribution, we evaluate the performance loss/gain in the case of full buffer traffic model with different UE interference averaging length.     

2 Discussion
Interference seen at the UE side varies mainly because of two reasons: eNB Scheduling and channel variation. Interfering eNB may schedule data transmission to UEs with different PMI and modulation format or may not transmit anything at all in each subframe. Thus in the case of partially loaded system, UE may see very large interference variation in the time domain and too long averaging prevent UE from exploring this variation. In this contribution we assume the fully loaded scenario such that the time domain interference variation is largely reduced. The channel variation between the interfering eNB and UE also contributes to the changing of interfering signal. Generally, we can get more accurate interference estimation with longer averaging length since CSI-IMR has small number of REs for estimation. On the other hand too long averaging length may cause the mismatch of interference between the estimated and the scheduled beyond channel coherent time. So there is a tradeoff between interference estimation accuracy and actual experienced interference. 
We evaluate the throughput performance with different averaging length: 1,2,10 and 20 subframes. Two channel variation scenarios are also simulated, namely EVA5 and EVA70. The detailed simulation assumption is listed in Annex. The following figures 1-4 show our simulation results.
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Figure 1：Throughput vs IMR Averaging Granularity with Interference Cell High-correlation EVA5
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Figure 2：Throughput vs IMR Averaging Granularity with Interference Cell High-correlation EVA70
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Figure 3：Throughput Vs IMR Averaging Granularity with Interference Cell Low-correlation EVA5
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Figure 4：Throughput vs IMR Averaging Granularity with Interference Cell Low-correlation EVA70
From the simulation results, we can make the following observations:

Observation 1: In median to high SNR range longer averaging length is beneficial and in some cases the gap is quite large.
Observation 2: In low to median Doppler speed range longer averaging length is beneficial.

Observation 3: Longer averaging length achieve more benefit in low antenna correlation than in high correlation scenarios 
The above observations suggest that restricting the UE interference averaging length to one subframe will result in performance loss and the loss is quite large in some scenarios. So to be able to benefit for most of the scenarios and leave eNB with some scheduling freedom, it is desirable that UE could have several different averaging lengths. We thus prefer the proposal to inform UE the measurement interval through RRC signalling. 
Proposal: Informing UE the interference measurement interval through RRC signalling should be the preferred approach 
3 Conclusions
We made the following summary:
Observation 1: In median to high SNR range longer averaging length is beneficial and in some cases the gap is quite large.

Observation 2: In low to median Doppler speed range longer averaging length is beneficial.

Observation 3: Longer averaging length achieve more benefit in low antenna correlation than in high correlation scenarios

Proposal: Informing UE the interference measurement interval through RRC signalling should be the preferred approach
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Annex



	Parameter
	Unit
	TP 1
	TP 2

	System bandwidth
	MHz
	10 

	PDSCH transmission mode
	
	TM 10
	TM10 OCNG

	Downlink power allocation
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	dB
	-6
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	dB
	0

	
	Pc for NZP CSI-RS[X]
	dB
	-3

	Propagation condition and antenna configuration
	
	TP1 EPA5

	TP2 EVA70 (Large variance)
TP2 EVA5 (Small variance)

	SNR
	dB
	-2~20
	3

	Maximum number of HARQ transmission
	
	4 (0,1,2,3)

	Number of OFDM symbols for PDCCH
	OFDM symbols
	2

	Subframes for demodulation
	
	All subframes scheduled for demodulation except subframe #0 and #5 

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1

	Cell Id
	
	0
	1

	NZP CSI-RS periodicity and subframe offset TCSI-RS / ICSI-RS
	
	5 / 2
	N/A

	NZP CSI reference signal configuration
	
	0
	N/A

	CSI-IM configuration

ICSI-RS /       ZeroPowerCSI-RS bitmap
	
	3 /

0001000000000000
	N/A

	Reporting mode for CSI process 
	
	PUCCH 1-1
	N/A

	CSI reference signals
	
	Antenna ports 15,16,17,18
	Antenna ports 15,16,17,18
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N

at antenna port
	dBm/15kHz
	-98
	-98

	Symbols for unused PRBs and interference cell
	
	OCNG
	OCNG

	Number of allocated resource blocks 
	PRB
	50  

	Rank
	
	[1]
	N/A

	PMI adaptation
	
	YES
	Random PMI

	CQI adaptation
	
	YES
	QPSK(OCNG)
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