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1. Introduction

	


The input document ECC-PT1(12)034 from France proposed two options on the FDD ECN BS when multi-antenna is used:
Option_1: reduce the out of block eirp by a factor of 10*log(n) with n the number of antennas
Option_2: keep the BEM level as it is, with a note ”The BEM level for ECN BS is defined as per antenna. It is applicable to ECN BS configuration with up to four antennas per cell”.
But says: ”It should be noted that this option may not ensure the compatibility between adjacent blocks of various operators (interference from BS to TS) since the unwanted emissions level increases as the number of antennas increases.”
This infodoc provides some technical elements on these two proposed options.
2. Technical elements

The interference between two adjacent blocks of different networks depend the ACIR, not only on ACLR:
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For LTE downlink, BS ACLR=45 dB, UE ACS=30 dB, UE ACS is the limiting factor of downlink interference. 

It will not help the downlink compatibility between adjacent blocks of different networks by reducing the ACLR with a factor of 10*log(n), since the limiting factor is UE ACS. BEM does not deal UE receiver selectivity.

In order to answer the question what is the real impact on adjacent block due to multiple antennas configuation of ECN BS, network simulations have been performed with Seamcat with the following network parameters as summairised in table 1. Two LTE networks are generated in the same area in urban environment, the reference cell BS is separated of 433 meters, this correspond the worst case co-existence scenario (uncoordinated operation).
Table 1: Main parameters used in the simulations
	Paramater
	Network A
	Network B

	Environent
	Urban
	Urban

	System
	LTE
	LTE

	Channel bandwdith (MHz)
	10
	10

	Carrier frequency (MHz)
	2130
	2140

	BS antenna heught(m)
	25
	25

	BS antenna downtilt (5°)
	25
	25

	BS antenna gain (dBi)
	18
	18

	BS feeder loss (dB)
	3
	3

	BS Tx Mask
	3GPP TS36.104
	 

	UE Rx Mask
	 
	3GPP TS36.101

	Cell radius (m)
	433
	433

	Ref_cell BS separation distance (m)
	433

	BS Tx Power (dBm/cell)
	46
	46

	BS Tx Power (dBm/cell)
	52
	52

	BS Tx Power (dBm/cell)
	52
	46


The simulation results are given in table 2.
Table 2: LTE DL thoughput loss due to adjacent channel interference

	Network_A
eirp(dBm/10MHz)
	Network_B
eirp(dBm/10MHz)
	RefCell 
TP_Loss (%)
	Network Average TP_Loss (%)

	61
	61
	1,41
	0,76

	67
	67
	1,04
	0,79

	67
	61
	2,43
	1,81


As shown in table 2, when both network A & B are using 4 antennas per cell (67 dBm/10 MHz), the LTE downlink throughput loss of network B due to adjacent channel interference from network A is equivalent to the LTE BS configutaion of a single antenna per cell (62 dBm/10 MHz EIRP, this is logical, since LTE throughput is function of SINR, when both networks increase their BS Tx power EIRP per cell by 6 dB, the distribution of SINR is equivalent.
The worst case is between two LTE networks A and B, network A is with 4 antennas per cell configuration, but network B remains as 1 Tx antenna per cell, in this worst case, the network B suffers a little bit more adjacent channel interference from the network A, but it is still under acceptable level (<2%). In reality, this scenario may not be a common situation.  
3. Conclusion & proposal

Based on the technical elements above, it is proposed to chose the option 2, there is no risk of compatibility problem between adjacent blocks of various operators.
4. Annex. Seamcat WS file.  

Seamcat(v3.2.5) worksapce file is attached.
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LTE2000_DL_Urban.sws

      UniformDistribution(0.0, 360.0)   Uniform Polar Dist. Distri(1.0)                   Auto Generated by InterferenceLink constructor       Constant(2130.0)                                       Constant(43.0)      Constant(45.0)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   Constant(-110.0)                 Constant(1.5)                        Constant(0.0)   Constant(30.0)   Constant(0.0)   Constant(0.0)    UniformDistribution(-30.0, 90.0)   Uniform Polar Dist. Distri(1.0)       Auto Generated by InterferenceLink constructor     Constant(25.0)   Constant(-5.0)   itu_r                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 Constant(1.5)   Constant(0.0)        User defined stair distribution   Uniform Polar Dist. Distri(1.0)   Uniform Polar Angle distribution(360.0)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Constant(0.0)   Constant(2140.0)        Constant(-110.0)                              Constant(1.5)                               Constant(33.0)      Constant(1.5)                        Constant(0.0)   Constant(0.0)   Constant(0.0)   Constant(0.0)    UniformDistribution(0.0, 360.0)   Uniform Polar Dist. Distri(1.0)            Constant(25.0)   Constant(-5.0)   3GPP 3-sector                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 Constant(1.5)   Constant(0.0)        User defined stair distribution   Uniform Polar Dist. Distri(1.0)   Uniform Polar Angle distribution(360.0)                                                    





