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Introduction
The following agreement was reached in RAN1#95 [1].
	Agreement
· Support L1-SINR measured from
· For signal part, SSB and/or NZP CSI-RS
· FFS: For interference part
· Companies are encouraged to provide simulation results on how to measure/define L1-SINR, e.g. whether interference is measured from dedicated IMR
· For example, take Rel-15 L1-RSRP and/or SINR specified in 38.215 as a comparative reference for evaluation purposes



The following agreement was reached in RAN1 AH 1901 [2].
	Agreement
For L1-SINR, interference can be measured based on dedicated resource(s) for interference measurement.
· FFS: UE assumes interference signal on the REs of the RS for signal part and REs for dedicated resource(s) for interference measurement similar to specified in 38.214
· FFS: whether resource(s) for interference measurement can be NZP based or ZP based or both
· FFS: whether/how to reuse NZP CSI-RS resource(s) configured for channel measurement as resource(s) for interference measurement



This contribution provides simulation results comparing the Rel.15 L1-RSRP, CSI-SINR definition according to TS 38.215 and the proposed L1-SINR metric [3].
Simulation results for L1-SINR metric
For performance evaluation, the non-full-buffer system-level evaluation setup is used with the Dense Urban Macro scenario assuming medium (50% target RU) traffic loading scenario. SU-MIMO transmission is considered in the simulation. The relevant simulation assumptions and parameters are listed in Table 1 in the Appendix. The following beam selection metrics are simulated.
· [bookmark: _Ref446598642]Alt 0: Rel.15 L1-RSRP 
· Alt 1: CSI-SINR metric as in TS 38.215 
· Alt 2: the weighted L1-SINR metric as proposed in [3]. Let  and  be indices of transmit (TX) and receive (RX) beams. The weighted SINR metric for a given TX-RX beam pair  is then given by
,
where
·  is a weight assigned to TX-RX beam pair  
·  RSRP for TX-RX beam pair 
·  38.215 SINR TX-RX beam pair .

Evaluation 1
The performance comparison between Alt 0 and Alt 1 is provided first. The distribution of gNB and UE selected beam pair (TX-RX beam across 16 possible TX beams and 8 possible RX beams) indices for the two alternatives is shown in Figure 1. In addition, the CDFs of the L1-RSRP metric and the TS 38.215 CSI-SINR metric are shown in Figure 2 and Figure 3, respectively. We can observe the following.
Observation 1: There is no observable difference in distributions of gNB and UE beam pair selection according to Rel.15 L1-RSRP and TS 38.215 CSI-SINR metrics. 
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[bookmark: _Ref528842057]Figure 1: Distribution of gNB and UE beam pairs
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[bookmark: _Ref528853421]Figure 2: CDF of RSRP metric
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[bookmark: _Ref528842004]Figure 3: CDF of 38.215 SINR metric
Evaluation 2
The user perceived throughput (UPT) performance comparison between the three metrics is shown in Figure 4. We can observe the following.
Observation 2: 
· The TS 38.215 CSI-SINR metric results in lower average and 5% UPT performance than Rel.15 L1-RSRP metric. Therefore, there is no perceivable benefit from 38.215 SINR in UPT.
· The proposed RSRP-weighted SINR metric shows large performance gain over both Rel. 15 L1-RSRP and TS 38.215 CSI-SINR metrics.  
 
[bookmark: _Ref529777388]Figure 4: User throughput performance comparison between Rel.15 L1-RSRP, TS 38.215 SINR, and weighted SINR metrics


Conclusions
[bookmark: _GoBack]In this contribution, beam selection based on Rel.15 L1-RSRP, 38.215 CSI-SINR, and weighted SINR [3] metrics is studied using the agreed evaluation methodology. Based on the results, the following observation is made. 
· There is no observable difference in distributions of gNB and UE beam pair selection according to Rel.15 L1-RSRP and TS 38.215 CSI-SINR metrics. 
· The TS 38.215 CSI-SINR metric results in lower average and 5% UPT performance than Rel.15 L1-RSRP metric. Therefore, there is no perceivable benefit from 38.215 SINR in UPT.
· The proposed RSRP-weighted SINR metric shows large performance gain over both Rel. 15 L1-RSRP and TS 38.215 CSI-SINR metrics. 
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Appendix
[bookmark: _Ref525812457]Table 1: Simulation assumptions
	Parameters
	Values

	Scenarios 
	Dense Urban Macro layer
Option 1: 2 tier (7 sites with 21 cells) 

	Mode
	DL SU-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
	gNB: 16 2D DFT beams (4 in azimuth and 4 in zenith)
UE: 8 DFT DFT beams (4 in azimuth and 2 in zenith)

	Criteria for selection for serving TRP
	(Similar to sub-6GHz), based on 1 TXRU at gNB sweeping 16 beams and all TXRUs at UE sweeping 8 beams; metric = max sum received power

	Criteria for beam selection for serving TRP
	Based on RSRP or 38.215 CSI-SINR metrics

	Constraints for the range of selective beams per TRP sector
	Uniform in azimuth and zenith: azimuth within 65 degree, and zenith within [0,180]

	Scheduling algorithm
	PF based

	Link adaptation
	Based on CSI-RS

	Traffic Model
	FTP model 1 with packet size 0.5Mbytes

	BS antenna configurations
	(M, N, P, Mg, Ng; Mp, Np) = (4, 8, 2, 1, 1; 1, 1). (dV, dH) = (0.5, 0.5) λ

	BS antenna element radiation pattern
	According to TR38.802

	UE antenna configurations
	 (M, N, P, Mg, Ng; Mp, Np) = (2, 4, 2, 1, 2; 1, 1); (dV, dH) = (0.5, 0.5) λ. (dg,V, dg,H) = (0, 0) λ. *Θmg,ng=90°; Ω0,1=Ω0,0+180°

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

	Inter-panel calibration for UE
	Ideal

	Beam correspondence 
	Ideal

	Control and RS overhead
	DMRS, CSI-RS, PDCCH

	Control channel decoding
	Ideal

	UE receiver type
	MMSE-IRC

	BF scheme
	1 TXRU per polarization per panel

	Transmission scheme
	Rank 1 only

	UE mobility feature
	Not modelled



RSRP	
Avg. UPT	50% UPT	1	1	38.215 SINR	
Avg. UPT	50% UPT	0.9853169392383907	1.0166348513771477	Weighted SINR	
Avg. UPT	50% UPT	1.0744896741076757	1.1420779929097356	



RSRP	
5% UPT	1	38.215 SINR	
5% UPT	0.85714285700000004	Weighted SINR	
5% UPT	4.5714285710000002	
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