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1
Introduction
Recently, UE behavior on IMR averaging and restriction were extensively discussed in RAN4. However, no consensus was reached and companies were encouraged to further evaluate the performance of different IMR averaging behavior.
In this contribution, the closed loop throughput performance with was evaluated. It was observed that throughput performance gain of IMR based interference measurement is depending on channel condition, UE implementation on IMR averaging and MCS adaption method on UE/BS sides.
2 Simulation results 
The IMR based interference measurement was filtered by the formulation shown below. 
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Where
x(t) is the interference measurement result from latest CSI-IM resource
y(t) is the updated filtered interference measurement result

y(t-1) is the old filtered interference measurement result
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is the filtering coefficient, i.e., 
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 means interference measurement result is based on latest CSI-IM samples. In the simulation, 3 cases with 
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were evaluated.
Two interference conditions were evaluated in our simulation:
· Case 1: 2 cells scenario, the interference model for TM9 demodulation test in advanced receiver is reused here, i.e., PMI and rank for interference cell are randomly changed within per sub-band and per sub-frame with fixed DIP = -1.73dB 
· Case 2: 1 cell scenario, interference is static whitening noise
Furthermore, performance without and with OLLA (target BLER is 10%) were evaluated. The detailed simulation assumption is attached in the annex. Figure 1 and 2 show TM10 closed loop throughput performance in multi-cell scenario without OLLA and with OLLA respectively. And figure 3 show the throughput performance under whiting noise source.
Based on our simulation results, we observed that:

· Under static whitening noise interference, IMR averaging (
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) do not bring obvious performance gain comparing with IMR restriction (
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· Under full-traffic interference without OLLA, IMR averaging can bring performance gain in medium SNR region. However, the performance gain is limited.
· Under full-traffic interference with OLLA, no obvious performance different between IMR averaging and no- averaging.
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Figure1: Interferece On w/o OLLA
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Figure2: Interferece On with OLLA
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Figure3: Interferece Off w/o OLLA


Based on the observations above, considering in real network, since network will always operate OLLA to modify mismatch between CQI which UE report and real channel condition, IMR averaging/filtering cannot bring obvious performance gain. 
Furthermore, the intention of introducing the concept of IMR is to support CoMP operation and allow network to provide different interference hypothesis. Since, the interference hypotheses maybe dynamically changed between sub-frames with network scheduling, the accurate interference measurement should be guaranteed by restricting IMR based measurement in time domain. 

From network perspective, restricting IMR based measurement within per sub-band and per sub-frame is helpful to aware UE IMR averaging behavior thus simplify network implementation regarding OLLA algorithm to achieve good network performance. From UE perspective, restricting IMR averaging within per sub-band and per sub-frame is also helpful to simplify UE implementation.
Based on such analysis, we propose:

Proposal: Restricting IMR averaging for CSI-IM measurement as per sub-band and per sub-frame basis.
3 Conclusion
In this contribution, link level performance (closed loop) with IMR averaging in time domain under different interference conditions was evaluated. It’s observed that:

· Under static whitening noise interference, IMR averaging don’t bring obvious performance gain.

· Under full-traffic interference without OLLA, IMR averaging can bring performance gain in medium SNR region. However, the performance gain is limited.

· Under full-traffic interference with OLLA, no obvious performance different between IMR averaging and no- averaging.
Based on the observations, we propose:

Proposal: Restricting IMR averaging for CSI-IM measurement as per sub-band and per sub-frame basis.
4 Reference
[1] R4-131971, “Way forward on IMR averaging”, Samsung, Huawei, HiSilicon, LG, Renesas, Intel    
Annex

Table 1: Simulation Assumption

	Parameter
	TP 1 (Target cell)
	TP 2 (Interference)

	System bandwidth (MHz)
	10

	Transmission mode
	TM 10

	Propagation condition
	EPA5
	EPA5

	DIP
	-
	-1.73dB

	Antenna configuration
	2 x 2 closed loop

	Cell Id
	0
	0

	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 ms
	Randomly changing rank and PMI per sub-band from subframe to subframe

	Rank
	1
	70% rank-1, 30% rank-2

	PMI
	Closed loop adaptation
	random PMI

	CQI
	
	16QAM(OCNG)
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