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1 Introduction
In this contribution we give some initial results for the case of more than 8 TXRU. These results will be updated with a more rigorous analysis at RAN1#80, according to the study item time plan.
2 Simulation results for >8 TXRU
The purpose has been to see the initial performance of configurations where the number of TXRU is above eight. In this case, the number of possible antenna configurations (M,N,K) is large. We have looked at a few configurations and use the (M=8,N=1,K=1) as the reference, i.e. a single column of cross-polarized antennas. Furthermore, K=1 was used in all cases, cross polarized antennas was also used in all cases (P=2) and result are extracted at 50% RU for the reference case. Vertical and horizontal DFT based codebooks were used. Additional simulation assumptions can be found in the appendix.
Table 1 User throughput gains for UMi

	
	Antenna configuration (MVxNH)

	
	8Vx1H
	8Vx2H
	4Vx4H
	8Vx4H
	1Vx8H
	2Vx8H
	4Vx8H

	Number of TXRU
	16
	32
	32
	64
	16
	32
	64

	Cell-edge user gain
	0%
	93%
	128%
	189%
	156%
	175%
	217%

	Mean user gain
	0%
	37%
	50%
	67%
	59%
	63%
	72%


Table 2 User throughput gains for UMa

	
	Antenna configuration (MVxNH)

	
	8Vx1H
	8Vx2H
	4Vx4H
	8Vx4H
	1Vx8H
	2Vx8H
	4Vx8H

	Number of TXRU
	16
	32
	32
	64
	16
	32
	64

	Cell-edge user gain
	0%
	108%
	172%
	229%
	216%
	242%
	277%

	Mean user gain
	0%
	45%
	66%
	85%
	81%
	88%
	97%


From these results we can make the following interesting observations:

· Using more antenna ports horizontally is beneficial, compared to using more vertically

· UMa benefits even more from “wide” orientation compared to “tall” than UMi does 

·  “Wide” orientation of antenna arrays always perform better than “tall” orientation

· 1Vx8H is significantly better than 8Vx1H and so on. “wide” is better than “tall”
· More TXRU does not necessarily imply improved performance, it depends on the antenna configuration
· 1Vx8H with 16 TXRU is even better than 8Vx2H which has 32 TXRU
It seems that exploring the horizontal domain and using “wide” rather than “tall” array orientation is promising in the studied scenarios, and should be included in future studies in this SI. Moreover, having a wide array antenna, we see no reason to restrict the number of columns to 4. In a companion paper [1], we have studied even wider arrays and we also discuss this from a deployment and installation perspective. 
3 Conclusion
Based on the initial results for 16, 32, and 64 TXRU in this paper we conclude that wide antenna arrays are of great interest from a performance perspective. The best installation depends also on other factors as the site environment, 3D traffic distribution etc. So our view is that the studies and potential standard modifications should cater for a wide range of different antenna configurations, including the “wide” array due to the observed performance benefits.
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5 Appendix

Simulator settings:

	Simulation parameters

	Carrier frequency
	2 GHz 

	Bandwidth
	10 MHz 

	Scenarios
	3D UMa 500m ISD, 3D UMi 200m ISD

	Cell layout
	1 vertical sector per azimuthal sector (baseline), 57 azimuthal sectors in total

	Wrapping
	Radio distance based

	UE receiver
	MMSE-IRC

	CSI periodicity
	5 ms

	CSI delay 
	6 ms

	CSI mode
	Aperiodic mode 3-1

	Outer loop LA
	Yes, 10% BLER target

	UE noise figure 
	9 dB

	eNB Tx power 
	46 dBm in UMa

41 dBm in UMi

	Traffic model
	FTP model 1, 500 kb packets

	UE speed 
	3 km/h

	Scheduling 
	Proportional fair in time and frequency

	CRS interference 
	Not modeled. Overhead accounted for.

	DMRS overhead
	2 antenna ports

	CSI-RS overhead
	Not included 

	HARQ
	Max 5 retransmissions

	Antenna spacing
	0.8 lambda in both directions

	Cell selection
	Antenna sub-element based.

	Handover margin
	1 dB


