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Introduction
In this contribution, we discuss the aspects of beam management that should be considered in the system level simulation for beam management. The system level simulation results are shown in our company’s contribution [4].
Some evaluation aspects for beam management

Beam measurement reference signal time density

Similar to link level simulation case [2][3], UE rotation should be considered in the system level simulation. UE rotation is a simple way to induce beam pair link change in system level simulation to evaluate the impact of beam misalignment and beam adjustment latency. In system level simulation another factor which will affect the beam measurement is the UE movement. There are two alternatives to model the UE movement in TR38.900, i.e., procedure A and procedure B. In our company’s system level simulation results [3], procedure A is selected. In every slot, the AoA, AoD, ZoA, ZoD angles will be updated based on the UE speed, time, reflector factor and UE-gNB distance. 

However, UE may not be able to change its beam due to the limited resources allocated for beam measurement in time domain. In other words, even though the optimal beam has changed, UE may not be able to detect this change since the reference signals cannot be allocated in all the time resources. The time density of reference signals or the periodicity of the reference signals, plays an important role in the system level performance. If the time density of reference signals is too high, there is a high system overhead and there may be no change on the optimal beam between the two transmission occasions. However, if the density of reference signals is too low, UE may experience outage due to loss of the optimal beam. Therefore, we have the following proposal.

Proposal 1: Beam management reference signal time density for beam measurement is included in the system level simulation assumptions. 

TRP switching

Different from the link level simulation, when beam failure happens due to either UE rotation or UE movement, UE can start either beam recovery procedure or instead UE can attach to another beam or even another TRP. In the system level simulation, TRP switching procedure is based on the handover threshold. If the UE is always attached to the original selected TRP and try to select the best beam from/to the original selected TRP, UE may suffer a performance loss, which can be mitigated if UE switches to a better TRP.  

Proposal 2: Details of TRP handover or reselection is included in the system level simulation assumptions to understand the impact of beam pair link switching.  


Based on the above discussion, our proposed change to the simulation assumption for system level is given in Table 1 (change is highlighted in red).

Table 1 Simulation assumption for system level
	Attributes
	Values of assumptions

	Scenarios (Carrier Frequency)
	· Indoor hotspot :4 GHz, 30GHz; 
· Urban macro: 4 GHz, 30GHz;
· Dense Urban:
· For 4 GHz: Evaluate macro layer
· For 30 GHz: Evaluate micro layer 
Note: other antenna configurations should be considered as well.

	Mode
	DL SU-MIMO/ MU-MIMO

	Simulation bandwidth
	4GHz: 20MHz (DL+UL)
30GHz: 80MHz.(DL+UL) or 40MHz.(DL+UL)

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

	Channel Model
	Following related assumption in TR 38.802

	TXRU mapping to antenna elements
	Companies explain the details of 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 the details of TXRU mapping weights.

	Criteria for selection for serving TRP
	Companies explain the details of criteria for selection for serving TRP.
Companies explain if TRP reselection is applied

	Criteria for beam selection for serving TRP
	Companies explain the details of criteria for beam selection for serving TRP.

	BM reference signal time density
	Companies explain the details of beam measurement reference signal time density

	Constraints for the range of selective beams per TRP sector
	Companies explain what scheme is used

	Scheduling algorithm
	PF scheduler

	Link adaptation
	Based on CSI-RS.

	Traffic Model
	FTP model 1/3 with packet size 0.1 and 0.5Mbytes (other value is not precluded).
Other traffic models including the full buffer are not precluded.

	BS antenna configurations
	For 4GHz: (M,N,P, Mg,Ng) = (8,8,2,1,1) as baseline. (dV,dH) = (0.8, 0.5)λ. 
For 30GHz: (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 4GHz: Mg = 1, Ng = 1, P =2, (dV,dH) = (0.5, 0.5)λ, MxNxP<=8 (companies report M,N)
For 30GHz: (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 deg; Ω0,1=Ω0,0+180 (deg);
Note: important to consider also other antenna configurations to maintain flexibility

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

	Inter-panel calibration
	Ideal, non-idea following 38.802 (optional)

	Beam correspondence 
	Companies report details of the assumptions

	Control and RS overhead
	Companies report details of the assumptions 

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

	UE receiver type
	MMSE-IRC as the baseline, other advanced receiver is not precluded

	BF scheme
	Companies explain what scheme is used

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

	UE mobility feature
	Follow Phase 3 calibration i.e. Add-on features including UE mobility, rotation, blockage, etc. can be considered.
Note: Companies explain whether or which model is used in simulation evaluation. If used, the configuration details should be explained

	MCS
	Use LTE MCS

	Metric
	1) Spectral efficiency (evaluated under full buffer) 
2) 5%,50% UPT (evaluated under FTP model) 
3) Outage 
4) Beam management latency 

Proponents are encouraged to provide additional observations on beam failure rate, SINR and RSRP.



Conclusions
This contribution gives our views on the system level simulation assumptions for beam management. Our proposals are given below with the corresponding changes in Table 1.

Proposal 1: Beam management reference signal time density for beam measurement is included in the system level simulation assumptions. 
Proposal 2: Details of TRP handover or reselection is included in the system level simulation assumptions to understand the impact of beam pair link switching.  
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