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Introduction
In RAN1 AdHoc 1801, it was discussed if 1ms periodicity for CSI-IM should be introduced for the purpose of enhancing interference measurement at the UE by allowing for more observations of temporally varying interference. However, no consensus was reached to introduce 1ms CSI-IM periodicity in RAN1 AdHoc 1801.  In this contribution, we discuss the need for 1ms CSI-IM periodicity and provide our views along with simulation results.
[bookmark: _Ref178064866]Discussion
[bookmark: _GoBack]To investigate the need for 1ms CSI-IM periodicity, we performed simulations comparing 5ms and 1ms CSI-IM periodicity. Two setups are considered for 1ms periodicity. The first setup does not take the additional 4*4=16 REs of CSI-IM overhead compared to the 5ms periodicity into account, while the second setup accounts for the increase in overhead. For the 1ms setups, temporal filtering of interference power estimated on the CSI-IM is performed using a filter memory factor of 0.7 (i.e. ). Simulations are performed in 3GPP 3D UMi scenario with 32TX and 2Rx antennas. Further simulation assumptions are presented in the appendix. The evaluation results are presented in Table 1 below. As can be seen, interference estimation performance is increased with 1ms CSI-IM periodicity and the cell edge performance increases with 5%, if the additional CSI-IM overhead is disregarded. However, if that overhead cost is factored in, the end result is a 5% cell edge loss and 7% mean throughput loss compared to 5ms periodicity of CSI-IM. Thus, we concluded that 1ms CSI-IM periodicity is not needed.
Table 1: Evaluation results for different CSI-IM periodicities, 50%RU
	Scheme
	Cell edge throughput [bps/Hz/user]
	Mean User Throughput [bps/Hz/user]
	Cell edge gain [%]
	Mean user throughput gain [%]

	5ms CSI-IM periodicity
	0.51175
	2.2218
	0
	0

	1ms CSI-IM periodicity without additional CSI-IM overhead taken into account
	0.53898
	2.2641
	5
	2

	1ms CSI-IM periodicity with additional CSI-IM overhead taken into account
	0.48726
	2.0652
	-5
	-7



[bookmark: _Toc506465917][bookmark: _Toc506466702][bookmark: _Toc506478755][bookmark: _Toc506504403]While 1ms CSI-IM periodicity increases interference estimation quality, the additional overhead results in a net loss in performance.
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Conclusions
In this contribution, we made the following observation:
Observation 1	While 1ms CSI-IM periodicity increases interference estimation quality, the additional overhead results in a net loss in performance.

[bookmark: _In-sequence_SDU_delivery]Based on the above observations, we make the following proposal: 
Proposal 1	1ms CSI-IM periodicity is not supported.

Appendix:  Simulation Assumptions
	Simulation parameters

	Carrier frequency
	3.5 GHz 

	Bandwidth
	10 MHz 

	Scenarios
	3D UMi 200m ISD

	Antenna Configurations
	32 ports:  8x4 with 2x1 virtualization (130 deg tilt)

	Cell layout
	57 sectors in total

	Wrapping
	Radio distance based

	UE receiver
	MMSE-IRC

	CSI reporting periodicity
	5 ms

	CSI-RS periodicity
	5ms

	CSI-IM periodcity
	5 ms or 1ms

	CSI delay 
	5 ms

	CSI mode
	PUSCH Mode 3-2

	Outer loop Link Adaptation
	Yes, 10% BLER target

	UE noise figure 
	9 dB

	eNB Tx power 
	41 dBm (UMi)

	Traffic model
	FTP Model 1, 100 kB packet size
5000 users/ drop
5 drops
50% target RU

	UE Rx antenna
	2 cross-pol antennas

	UE speed 
	3 km/h

	Scheduling 
	Proportional fair in time and frequency

	DMRS overhead
	2 DMRS ports

	CSI-RS
	Overhead accounted for.  
Channel estimation error modeled.

	Codebook
	NR Rel-15 Single-Panel Mode 1

	HARQ
	Max 5 retransmissions

	Antenna spacing
	0.8 lambda in vertical, 0.5 lambda in horizontal

	Handover margin
	3 dB
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