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1 Introduction
This contribution discusses about prioritization of evaluation work for study item on FD-MIMO and elevation beamforming to suggest down-selection of parameters for phase 2. Complying with the agreement in RAN1#78bis for phase 2 evaluation [1][2][3], evaluation cases with different combinations of following options are possible:
· Number of antenna columns
· Element configuration for vertical direction in antenna

· Number of TXRU in vertical direction

· TXRU options

· Virtualization options

· UE attachment options

· Carrier frequency and ISD combinations

· Traffic models

This contribution summarizes Samsung’s view on the prioritization on the evaluation cases to down-select a subset of the possible evaluation cases for RAN1 to focus in future discussions.

2 Discussion
2.1 Prioritization of phase 2 evaluation

To understand the system characteristics with active array for utilizing FD-MIMO as well as elevation beamforming, the effect of different 2D antenna array configuration and increasing the number of TXRU under 3D channel model should be studied. During MIMO studies in previous release, RAN1 only assumed 2D channel models for evaluating MIMO scheme in LTE system. To verify potential performance of the various antenna configurations with more than 8TXRUs over legacy 1D horizontal array (phase 2), we should firstly focus on legacy MIMO performance under 3D channel model in phase 1 evaluation. Together with this, we should continue evaluation on effect of various 2D array configurations with multiple TXRU (8, 16, 32, 64TXRU’s) in different evaluation scenarios. 
In Table 1, we summarized the different values for parameters that we agreed in the last RAN1 meeting for phase 2 homogeneous evaluations. Regarding antenna structure, the number of columns N=1, 2, 4 is assumed (A) with different TXRUs per column (MTXRU, C). For antenna configurations, the element spacing for vertical direction is evaluated in combination of different evaluation scenarios (G). On top of this, (dV, M) = (0.8λ, 8), (0.5λ, 4) configurations are considered for smaller ISD scenario. Alternatives for antenna modeling such as TXRU model/option, virtualization weight and UE attachments method are still open (D, E, F, G) and those can further increase the number of evaluation cases. 
From the summarized table of options concerning the phase 2 evaluations for elevation BF and FD-MIMO, it is obvious that the number of evaluation cases will be very high. Thus, it is necessary to reduce the number of evaluation cases for the sake of timely progress of the study item without losing focus on the key objectives. Currently, we have over 330 cases for evaluation work for homogeneous scenario alone as shown in the Table 1. Evaluations on the heterogeneous scenarios will further increase the number of evaluation cases. Note that different cases for traffic model are not counted for this total number calculation (I). 

Table 1. Options for homogeneous evaluation.
	Parameter
	Values
	Number of cases
	

	　
	Phase 1
	Phase 2
	
	

	BS antenna configurations
	N=4, dH=0.5λ
	N=1, 2, 4, dH=0.5λ
	3
	A

	
	(dV, M) = (0.8λ, 8) for (macro) cells, (0.5λ, 4) for (small cells, 3D UMa with 200m ISD, 3D UMi) at 3.5GHz
	[(dV, M) = (0.8λ, 8) for (macro) cells, (0.5λ, 4) for (small cells, 3D UMa with 200m ISD, 3D UMi) at 3.5GHz]: FFS: Prioritization among “3D UMa 200 m ISD, small cell, and 3D UMi”
	Together with carrier frequency
	B

	
	MTXRU=1
	MTXRU=1, 2, 4, 8 (MTXRU<M)
	4
	C

	
	-
	TXRU model 1 Option 1: Subarray partition model
TXRU model 1 Option 2: Full connection model
	2
	D

	
	DFT weights used for TXRU virtualization
	Option A: DFT weights used for TXRU virtualization
	1
	E

	UE attachment 
	Based on RSRP (formula) from CRS port 0*
	FFS
	1
	F

	Scenario and Carrier Frequency 
	Mandatory(4): 2GHz for 3D UMi and 3D UMa with 200m and 500m ISD, 3.5 GHz for 3D UMi
Optional(1): 3.5 GHz only for 3D UMa with 200 m ISD
	7
	G

	Duplex
	TDD / FDD (Use PMI feedback for FDD, Use ideal SRS for channel measurement for TDD)
	2
	H

	Traffic model
	Mandatory: FTP Model 1 with packet size 0.5 Mbytes 
               (low ~20% RU*, medium ~50% RU, high ~70%RU), the number of UEs is variable and according to desired load for bursty)
Optional: Full buffer model
	1
	I

	Total(=A*C*D*E*F*G*H)
	336
	

	
	
	

	Reduction (A:3(2, G:7(4)
	128
	


As shown in Table 1, there are a few candidate parameters that we can consider for reduction of the number of evaluation cases. First parameter is (dV, M), the distance between vertical antenna elements which is defined for each scenario. In current agreement, we have the following combinations (3.5GHz for 3D UMa with ISD 200m cases are not listed) and RAN1 prioritization is currently FFS.
· For UMa 500m ISD, 2GHz: (dV, M) = (0.8λ, 8)
· For UMa 200m ISD, 2GHz: (dV, M) = (0.8λ, 8) , (0.5λ, 4)
· For UMi 200m ISD, 2GHz: (dV, M) = (0.8λ, 8)
· For UMi 200m ISD, 3.5GHz: (dV, M) = (0.8λ, 8), (0.5λ, 4)
For (0.5λ, 4) configuration, it is not clear whether this configuration can support coverage for legacy UE in macro and micro deployment. Furthermore, it may result in different coverage from (0.8λ, 8). Our proposal is therefore to focus on (0.8λ, 8) configuration first.

Another candidate parameter for case reduction may be the number of antenna columns (N). Considering 0.5λ spacing in horizontal direction, instead of evaluating for both N=1 and N=2, we propose to first focus on N=2. 

Proposal: Following parameters are down prioritized
· Optional for (0.5λ, 4)
· Optional for N=1
With proposed reduction of two parameters, we can reduce the number of evaluation cases from 336 to 128. Note that even with the above reduction, there is still a possibility of the evaluation cases increasing due to different options for D, E, F. This would depend on the outcome of future RAN1 discussions.

3 Conclusion
In this contribution, we discussed evaluation workload of phase 2 for elevation beamforming and FD-MIMO SI. Propose reduction of evaluation cases to lighten the workload of evaluation
 Proposal: 

· Optional for (0.5λ, 4), N=1
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