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1 Introduction

In RAN1#78bis meeting, many agreements had been reached on simulation assumptions for performance evaluation of EBF/FD-MIMO.  However, there are still some remaining issues should be further discussed [1]. In this contribution, we give our views for the remaining details on deployment scenarios and evaluation methodology, including:

· Antenna configurations 
· Vertical Sectorization
· Remaining issues of HetNet separate frequency band scenario
· Co-channel HetNet scenario assumptions for Elevation BF/FD-MIMO
2 Antenna Configurations
Adaptability of TXRU virtualization weights
For the adaptability of TXRU virtualization weights, there are the following remaining issues. 
· FFS: the non-static TXRU to antenna element mapping [2]
· FFS: necessity to add “power” for adaptability of TXRU virtualization weights [1]
For the TXRU virtualization weights, it corresponds to analog weights, which is usually static in real antenna product. In the RAN4 AAS discussion, RDN (Radio Distribution Network) is fixed in the simulation [3]. Non-static TXRU means the change of downtilt angle duration simulation. In previous evaluation, optimum downtilt angle is selected according to geometry and fixed in simulation. Based on above two points, we prefer static TXRU virtualization weights. 

For the power adaptability of TXRU virtualization, constant modular DFT-type weight vectors are used in previous calibration stage. Introducing power adaptability of TXRU virtualization needs more efforts. Then for simplicity, we prefer DFT-type weight vectors for TXRU virtualization.

Proposal 1: Static and constant modular DFT-type weight vectors are used for evaluation. 

The number of columns in phase 2
According to the agreed WF[2], the configuration of a 2D planar uniformly spaced antenna array model is represented by (M, N, P) where M is the number of antenna elements with the same polarization in each column, N is the number of columns and P is the number of polarization dimensions. The values of N are assumed as {1, 2, 4}. In phase 1 simulation, N=4 has been assumed.
In phase 2 simulation, the values of N can be discussed in next meeting [1]. However, if N is more than 4, the horizontal size of the antenna array is large with the carrier frequency 2GHz or 3.5GHz, which is difficult to be deployed in the practical scenario. In addition, the antenna array with large N might be only used for some special cases. We need to discuss the typical cases of antenna configuration, i.e., N={1, 2, 4}, which will be widely deployed in the practical scenarios. Therefore, we propose to use N={1, 2, 4} in phase 2 simulation as well as phase 1.
Proposal 2: In phase 2, the values of N are {1, 2, 4} in the antenna configurations. 
3 Vertical Sectorization
Vertical sectorization is an implementation issue with many different implementation ways. So it is difficult to align the evaluation results and hard to be used as a baseline. For example, how to deploy the vertical sectorization and how to do the cell planning etc. In addition, cell-splitting like technology, e.g., horizontal sectorization with six sectors, is not used as a baseline in previous releases from Rel.8 to Rel.12 MIMO discussion. Therefore, we propose:
Proposal 3: Vertical sectorization is not used as the performance baseline.
4 Remaining issues of HetNet separate frequency band scenario 
In the email discussion of HetNet separate frequency band scenario assumptions for EBF/FD-MIMO, many agreements were reached, e.g., the structure of small cell dropping method etc. But there are still some remaining issues as follows: 
· For small cell center dropping in a cluster (Rc)
· Minimum distance separation between small cell centers (Dscc)
· UE dropping

· Cell association
In the Rel.10 HetNet discussion, the minimum distance between small cell and UE is 10m and the minimum distance separation between small cell centers (Dscc) is 40m [4]. In HetNet separate frequency band scenario, the agreed minimum distance between small cell and UE is also 10 m. Then for the value of Dscc, it is reasonable to be assumed as 40 m. 
Regarding the value of Rc, some geometry results are shown in Fig. 1. 
[image: image1.png]CDF

Eil
Geometry [dB]





Fig. 1 Geometry Comparison between different value of Rc
From Fig. 1, it can be seen that the geometry of Rc=50m is better than Rc=70m. The reason is for Rc=50m, UE dropping in cluster is more density than Rc = 70m. So, the UE associated to small cells is closer to small cell antenna panel, which leads to higher geometry. 
Proposal 4: The preference of Rc and Dscc is 50m and 40m, respectively.
In small cell scenario, a cluster is corresponding to a hot spot area. It is realistic that a UE is randomly and uniformly distributed in a cluster as well as described in [5].  So, regarding to UE dropping in small cells, we have the following proposal. 
Proposal 5: 2/3 UEs randomly and uniformly dropped within the clusters, 1/3 UEs randomly and uniformly dropped throughout the macro geographical area. 20% UEs are outdoor and 80% UEs are indoor.
For cell association in small cell, RSRP based method is used for co-channel scenario and RSRQ based method for separate frequency band scenario [5]. With the same propagation distance, the power of both signal and interference in low frequency is larger than that in high frequency due to the path loss characteristic in different frequency. If using RSRP for cell association in separate frequency band case, UEs will be always associated to the cell with low frequency because of lower path loss. But in co-channel HetNet scenario, there is no difference of path loss characteristic between macro cell and small cells. So, we have the following proposal. 
Proposal 6: For cell association, RSRP is used for HetNet co-channel scenario and RSRQ for separate frequency band scenario. 
The HetNet scenario is comprised of both macro cell and pico cells. If only one layer e.g., small cells layer, is considered for throughput, it is difficult to reflect the features of HetNet scenario. Furthermore, in the SCE evaluation, both macro and pico cells are included in the throughput calculation. So it is obvious that both macro and pico cells should be considered simultaneously in the metrics for HetNet scenarios.  
5 Co-channel HetNet scenario assumptions for Elevation BF/FD-MIMO
For co-channel Het-Net scenario assumption, two related way forwards were discussed in the last RAN1#78bis meeting [6]
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[9], and the following email discussion. Unfortunately, there is no agreement on the working assumptions in the discussions. The main difference is the different understanding of coordination operation. The definition of coordination is unclear. Thus, the clarification of the terminology “coordination” is needed, e.g., it refers to TM10 with multiple CSI processes or something else. 

Our understanding is that the difference between the two WFs in [6] and [9] is whether the E BF/FD-MIMO deployed in pico or not and a CRE bias assumption. Regarding the EBF/FD-MIMO in small cells, the motivation and benefits has been discussed in last meeting [8]. Also EBF/FD-MIMO has been adopted in the separate frequency Het-Net scenario. Thus, it is reasonable to be adopted in the co-channel case. 

Regarding the workload, due to the main difference between the two WFs is only EBF/FD-MIMO in small cell and CRE bias, so we do not see the additional workload compared to the WF in [9]. On the other hand, as discussed in the email thread, the working assumption of separate frequency case can be reused.

Overall, in our view, co-channel Het-Net scenario with EBF/FD-MIMO in small cells is a practical and interesting scenario, which should be evaluated. For the sake of clear the scenario, we also provide the details of working assumptions for co-channel Het-Net simulation in the appendix. 

Proposal 7: EBF/FD-MIMO is introduced in Pico cell for co-channel Het-net scenario.
6 Conclusions

This contribution discusses remaining issues on deployment scenarios and evaluation. According the discussion, we propose:
Proposal 1: Static and constant modular DFT-type weight vectors are used for evaluation.
Proposal 2: In phase 2, the values of N are {1, 2, 4} in the antenna configurations.

Proposal 3: Vertical sectorization is not used as the performance baseline..
Proposal 4: The preference of Rc and Dscc is 50m and 40m, respectively.
Proposal 5: 2/3 UEs randomly and uniformly dropped within the clusters, 1/3 UEs randomly and uniformly dropped throughout the macro geographical area. 20% UEs are outdoor and 80% UEs are indoor.
Proposal 6: For cell association, RSRP is used for HetNet co-channel scenario and RSRQ for separate frequency band scenario.

Proposal 7: EBF/FD-MIMO is introduced in Pico cell for co-channel Het-net scenario.
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Appendix: Simulation assumptions for co-channel Het-Net case
	Parameter
	
	Macro cell
	Pico Cell

	Channel Mode
	Channels:
	3D-UMa 


	3D-UMi

	Basic parameters
	Macro ISD
	500 m

	
	Number of clusters per macro cell geographical area 
	1

	
	Number of small cells per cluster 


	4

	
	CRE bias 
	6 dB

	
	Carrier frequency:
	2GHz

	
	Bandwidth:
	10MHz

	
	UE speed:
	3km/h

	
	PDCCH:
	3 OFDM symbols

	
	Cell association:
	RSRP, 3.0 dB handover margin

	
	OLLA:
	10 % target BLER

	
	HARQ:
	max 3 retransmissions

	
	Traffic mode:
	FTP 1 

	
	RU 
	20%,50%,70%

	
	Channel estimation:
	Non-ideal

	Small cell dropping 
	Aligned with separate frequency band case.

	UE dropping
	Aligned with separate frequency band case.

	Antenna configurations
	BS antenna height
	25m 
	10m

	
	BS antenna columns 
	Aligned with Homogeneous case 
	1 or 2

	
	BS antenna polarizations
	X-pol (+/-45)

	
	BS antenna element spacing:
	Aligned with Homogeneous case
	(dH, dV) = (0.5λ, 0.8λ)


	
	UE antenna number
	2

	
	UE antenna polarization:
	X-pol (0/90)

	
	UE antenna spacing:
	0.5λ

	
	TX power
	46dBm
	30dBm

	Transmission configuration
	TX mode
	TM10 with 1 CSI process,

	
	RX type
	MMSE

	
	CSI feedback delay
	5 ms

	
	CSI feedback period
	5 ms

	
	Feedback mode
	PUSCH3-2

	Scheduler
	Scheduler type
	PF

	
	Downtilt angle 
	100º for Macro BS

	
	Elevation antenna elements
	8

	
	Elevation antenna ports
	1 or 4 











