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Introduction
In RAN1 NR ad-hoc meeting, the WF on evaluation for beam management has been proposed [1] and the following aspects for [NRAH-01] email discussion have been discussed in RAN1 NR ad-hoc meeting [2]. 
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Email discussion until the next meeting – Ruyue (ZTE)

This contribution summarizes the discussion on evaluation of beam management according to the thorough discussions in RAN1 ad-hoc offline discussion and [NRAH-01] email discussion.
Discussion on evaluation for beam management
According to the [NRAH-01] email discussion, the aspects of beam management considered for evaluation are updated to the following:
· Overall beam management procedures P1, P2, P3 considering different number of beams and panels
· Beam reporting including at least the following aspects:
· Number of beam related IDs, number of beam groups and related overhead considering different criteria of beam selection e.g. panel/subarray basis or UE Rx beam basis 
· whether to report information related to spatial parameters, e.g. QCL, spatial correlation
· CSI-RS pattern and density for beam management CSI-RS (including typical required periodicity) considering maximum or typical number of beams for beam management CSI-RS 
· Impact of beam related indication, 
· Blocking with different number of beam pair links
Note: beam management procedures should flexibly support different antenna configurations. 
Proposal 1: Consider the above aspects of beam management for evaluation
Evaluation assumptions related to evaluation for beam management

[bookmark: _GoBack]According to the [NRAH-01] email discussion, evaluation assumptions for link level and system level are updated to Table 1 and Table 2 respectively.   
Proposal 2:  Adopt the evaluation assumptions in Table 1 and Table 2 respectively for link level evaluation and system level evaluation for beam management.



Table 1 Simulation assumption for link level
	Attributes
	Values

	Carrier Frequency
	30 GHz

	Subcarrier Spacing
	120kHz,  60kHz (optional)

	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] degrees in azimuth domain and [90, 135] degrees in zenith domain, and those of UE, i.e., AoA, ZoA, are uniformly distributed within [-180, 180] degrees in azimuth domain and [45, 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.
(2D DFT based beam as a 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.

	UE reporting
	Companies explain details of criteria for UE reporting.

	BS antenna configurations
	(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 TR36.873

	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

	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

	UE antenna element radiation pattern
	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

	UE receiver type
	MMSE-IRC

	MCS
	LTE MCS

	Link adaptation
	Based on CSI-RS

	Metrics
	1) CDF of SNR w/ beamforming
2) BLER w/ beamforming



Table 2 Simulation assumption for system level
	Attributes
	Values of assumptions

	Scenarios (Carrier Frequency)
	Indoor hotspot (carrier frequency 30GHz), Urban macro (carrier frequency 30GHz), Dense Urban (Evaluate micro layer only), carrier frequency 30GHz)
Note: other antenna configurations should be considered as well.

	Mode
	DL SU-MIMO

	System bandwidth
	40MHz

	Subcarrier spacing
	120kHz,  60kHz (optional)

	Channel Model
	Following related assumption in TR 38.802

	TXRU mapping to antenna elements
	Companies explain the details of TXRU mapping to antenna elements.
(2D DFT based beam as a 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.

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

	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 with packet size 0.1 and 0.5Mbytes (other value is not precluded).
Other traffic models are not precluded.

	Inter-panel calibration
	Ideal

	Control overhead
	2 symbols

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

	UE receiver type
	MMSE-IRC

	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
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
2) Outage
3) Packet latency
4) Blocking
5) UE-initiated beam recovery frequency



Conclusion
In this contribution, discussion on evaluation for beam management has been summarized with following proposals:

Proposal 1: Consider the aspects (in Section 2) of beam management for evaluation.
Proposal 2: Adopt the evaluation assumptions in Table 1 and Table 2 respectively for link level evaluation and system level evaluation for beam management. 
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