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Introduction
In previous meeting [1], evaluation results about L1-SINR are encouraged to be provided. In this paper, we provide the related evaluation result to support the selection of dedicated IMR and report contents.
Agreement of 96bis
At least support gNB can configure UE to report up to N reported SSBRI/CRIs defined in Rel-15 and corresponding L1-SINR values for in a beam reporting instance
· N is configured by RRC signaling with candidate values of {1, 2, 3, 4}
· FFS: SSBRI/CRI implies a CMR/IMR combination configured by gNB based on CSI framework
· FFS: details on information on CMR/IMR association
· Make a decision in RAN1 #97 whether to support gNB to configure UE to report [IMR index] and RSRP additionally in a beam reporting instance
· Companies are encouraged to provide evaluation results 
1. Inter-cell interference v.s. intra-cell interference
In the last meeting, three types of IMRs are agreed to be down-selected: NZP only, ZP only and both. Before performing down-selection, in this section, we conduct simulation to compare the strength of inter-cell interference and intra-cell interference in FR2 and decide which type of interference should be emphasized in L1-SINR measurement. In order for comparison, we define two types of SINR as follows, where , ,  and  are the power of signal, inter-cell interference, intra-cell interference and background noise, respectively.
· SINRinter: Only the inter-cell interference is considered in the SINR;

· SINRintra: Only the intra-cell interference is considered in the SINR;

In the simulation, the two types of SINR results are calculated and recorded via a period of transmission. Two UE based MU-MIMO transmission is performed. The simulation parameters can be found in the Appendix. The CDF distribution of the two types of SINR are given in Figure 2. As shown in Figure 2, the inter-cell interference based SINR is larger than the intra-cell interference based SINR, meaning that the inter-cell interference is smaller than the intra-cell interference. In other words, the intra-cell interference plays a dominating role in the whole interference. This observation is easy to understand. In FR2, the signal is transmitted in a narrow beam and only the beam toward the UE receiving antenna panel can cause strong interference to the UE. As the UE usually uses the antenna panel towards the BS to receive data, the interference signal from other cells is usually weaker than the one from the same cell. 
Observation 1: Intra-cell interference is the dominating interference in FR2. 
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Figure 2. Inter-cell interference v.s. Intra-cell interference 
ZP IMR v.s. NZP IMR
In order for down-selecting, we further study the performance of ZP IMR based L1-SINR and NZP IMR based L1-SINR in comparison with R15 baseline. MU-MIMO transmission is adopted as the transmission mode. More simulation parameters can be found in the Appendix.
· R15 baseline: RSRP based beam selection is evaluated as the R15 baseline.
· ZP IMR: as the ZP IMR has different RE mapping pattern from the NZP IMR, the overhead need to be taken into account. The ZP IMR based L1-SINR is for beam selection (selecting CMR with largest L1-SINR).
· NZP IMR: L1-RSRP based beam selection is executed. Then the L1-SINR of each selected beam/CMR is calculated with each NZP IMR as the interference source to emulate the inter-beam interference. With the inter-beam interference information, MU scheduling enhancement is executed. 
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Figure 3. ZP IMR based L1-SINR v.s. NZP IMR based L1-SINR
Simulation results in Figure 3 shows that, the ZP based L1-SINR fails to obtain any performance gain comparing to R15 baseline with consider RS overhead. As discussed in above sections, ZP IMR based L1-SINR cannot estimate intra-cell and inter-cell interference accurately. The inter-cell interference in HF usually appears with a burst pattern (appears with a small probability as the interference signal is transmitted through a narrow beam). Hence, the measurement on such inter-cell will be a problem. 
In another case, NZP based L1-SINR obtains a significant performance gain of 22.1% due to the fact that, with the inter-beam interference information, the gNB is able to perform interference avoidance to alleviate the interference between the beams scheduled simultaneously in MU scheduling.
Observation 2: ZP IMR based L1-SINR fails to provide any performance gain, while NZP IMR can provide 22% performance gain.
Summary of proposals
Based on the discussions above, we have the following proposals:
Observation 1: Intra-cell interference is the dominating interference in FR2. 
Observation 2: ZP IMR based L1-SINR fails to provide any performance gain, while NZP IMR can provide 22% performance gain.
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Appendix	
	Parameters
	Values

	Scenarios 
	Dense Urban Macro layer only (agreed in RAN1 #95)

	Mode
	DL MU-MIMO

	Simulation bandwidth
	80MHz (DL+UL), TDD

	Subcarrier Spacing for data
	120kHz,

	Channel Model
	Following related assumption in TR 38.802/38.901

	TXRU mapping to antenna elements
	2D DFT based beam per polarization;

	TXRU mapping weights
	DFT

	Criteria for selection for serving TRP
	L1-RSRP based

	Criteria for beam selection for serving TRP
	L1-RSRP or L1-SINR based

	Constraints for the range of selective beams per TRP sector
	(-60, 60) degree in horizon, (-15, 15) degree in vertical

	Scheduling algorithm
	PF based MU scheduling

	Link adaptation
	Based on CSI-RS.

	Traffic Model
	Full buffer

	BS antenna configurations
	[bookmark: _Hlk526726552](M, N, P, Mg, Ng) = (4, 8, 2, 2, 2). (dV, dH) = (0.5, 0.5) λ. (dg,V, dg,H) = (2.0, 4.0) λ
Note: important to consider also other antenna configurations to maintain flexibility

	BS antenna element radiation pattern
	According to TR38.802

	UE antenna configurations
	(M, N, P, Mg,Ng) = (2, 4, 2, 1, 2); (dV, dH) = (0.5, 0.5) λ. (dg,V, dg,H) = (0, 0) λ. *Θmg,ng=90°; Ω0,1=Ω0,0+180°;
Note: important to consider also other antenna configurations to maintain flexibility

	UE antenna element radiation pattern
	See Table A.2.1-8 in TR 38.802

	Inter-panel calibration for UE
	Ideal

	Beam correspondence
	Yes

	Control and RS overhead
	Calculated according to the period of RS

	Control channel decoding
	Ideal

	UE receiver type
	MMSE-IRC

	BF scheme
	DFT

	Transmission scheme
	Rank adaptation with up to 2 layer

	UE mobility feature
	30km/h
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