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Introduction
In this contribution, we discuss the aspects of beam management that should be considered the link level simulation for beam management. The link level simulation results are shown in our companion contribution [1].
Some evaluation aspects for beam management
Impact of beam pair link switching latency
In our view, an important aspect to be considered for evaluation would be the impact of beam pair link switching latency which comprises beam pair link measurement and reporting latency as well as beam pair link indication latency. When the UE moves, rotates or is blocked, the best Tx and Rx beam may change. If the gNB and UE can adjust its Tx and Rx beam without significant delay, serious performance degradation can be avoided. But since beam management procedures needs some time for the UE to report the beam measurement information to the gNB, and the gNB to indicate the beam information to the UE, the resulting beam pair link alignment and the impact to system performance should be evaluated. 
Proposal 1: Impact of beam pair link switching delay should be considered in the beam management simulation evaluations.

Inducing beam pair link switching with UE rotation
UE rotation is a simple way to induce beam pair link change in link level simulation to evaluate the impact of beam misalignment and beam adjustment latency. We propose to model UE rotation in the azimuth direction with various rotation speeds, e.g. 10/60/120 RPM. Upon rotation, the UE reconfigures the Rx beam weight (equivalent to changing beam pair link) with a delay, where a number of delay values can be modelled to reflect the typical L1/L2/L3 signalling latency. We propose that UE rotation modelling is included in the link level simulation assumptions to simulate the impact of beam pair link switching.
Proposal 2: UE rotation modelling is included in the link level simulation assumptions to simulate the impact of beam pair link switching.

Based on the above discussion, our proposed change to the simulation assumption for link level is given in Table 1 (change is highlighted in red). Table 1 is based upon [2].

Table 1 Simulation assumption for link level
	Attributes
	Values

	Carrier Frequency
	4 GHz, 30 GHz

	Subcarrier Spacing for data
	For 4 GHz: 15kHz  
For 30 GHz: 120kHz,  60kHz 
(Other subcarrier spacings can be considered)

	Data allocation
	· 8 RBs
· First 2 OFDM symbols for PDCCH, and following 12 OFDM symbols for data channel

	PDCCH decoding
	Ideal or Non-ideal (Companies explain how is modeled)

	Channel Model
	CDL-A /B/C model
· delay spread =100ns
· UE speed=3km/h.
· The angles of BS, i.e., AoD, ZoD, are uniformly distributed within [-60, 60]/ [-12.5, 12.5] degrees in azimuth domain and [90, 135]/[103,108] degrees in zenith domain, and those of UE, i.e., AoA, ZoA, are uniformly distributed within [-180, 180]/[-30, 30] degrees in azimuth domain and [45, 90]/[80, 90] in zenith domain, via applying uniform-distribution desired mean angle in Section 7.7.5.1 in TR 38.900 accordingly.

	TXRU mapping to antenna elements
	Companies explain details of the using TXRU mapping to antenna elements.
Notes:
· 30GHz: 2D DFT based beam per polarization as a baseline;
· 4GHz: 1D DFT per vertical dimension per polarization as baseline;


	TXRU mapping weights
	Companies explain details of the using TXRU mapping weights.

	Procedure of beam sweeping
	Companies explain details of procedure of beam sweeping.

	Criteria for beam selection
	Companies explain details of criteria for beam selection.

	Beam pair link alignment 
	Companies explain details of beam pair link alignment procedure including latency of the procedure

	UE reporting
	Companies explain details of criteria for UE reporting.

	BS antenna configurations
	For 4 GHz: (M,N,P, Mg,Ng) = (8,8,2,1,1) as baseline. (dV,dH) = (0.8, 0.5)λ.
For 30 GHz: (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
	For 4GHz: According to TR36.873 
For 30 GHz: According to TR38.802

	UE antenna configurations
	For 4 GHz: Mg = 1, Ng = 1, P =2, (dV,dH) = (0.5, 0.5)λ, MxNxP<=8 (companies report M,N)
For 30 GHz: (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

	BS array orientation
	azimuth 0 degree; mechanic downtilt: 0 degree

	UE array orientation
	ΩUT,a  uniformly distributed on [0,360] degree, ΩUT,b = 0 degree, ΩUT,g = 0 degree
Companies explain whether UE rotation is modelled and how it is modelled

	UE antenna element radiation pattern
	For 4 GHz: Omni-directional with 5dBi gain
For 30 GHz: See Table A.2.1-8 in TR 38.802

	Transmission scheme
	Multi-antenna port transmission schemes
Note: Companies explain details of the using transmission scheme.

	MIMO mode
	SU-MIMO[/MU-MIMO]

	UE receiver type
	MMSE-IRC as baseline; other advanced receiver is not precluded.

	MCS
	LTE MCS

	Link adaptation
	Based on CSI-RS

	Metrics
	1) BLER w/ beamforming 
Proponents are encouraged to provide additional observations on SINR and RSRP.




Conclusions
This contribution gives our views on the link level simulation assumptions for beam management. Our proposals are given below.
Proposal 1: Impact of beam pair link switching delay should be considered in the beam management simulation evaluations.
Proposal 2: UE rotation modelling is included in the link level simulation assumptions to simulate the impact of beam pair link switching.
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