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1. Introduction

In RAN #53 Band 26 WI has not been closed and remaining TBDs needs to be solved by the next plenary. In RAN4 #60 requirements for protecting PS (Public Safety) band had been discussed [1]. Qualcomm proposed -35dBm/6.25kHz for protecting PS band [2] and Motorola Solutions proposed -57dBm/6.25kHz to protect PS band [3]. Ericsson proposal [4] of -50dBm/6.25kHz seemed a good compromise for protecting this band which did not had any objection among RAN4. In order to evaluate the suitable requirement to protect PS band, KT with help of KT Powertel took field test using commercial LTE device (Band 5) from couple of vendors and this contribution is to show this result and discuss the way forward regarding Band 26.

2. Test Result
Figure 1. shows the setting of this test. Commercial LTE USB dongle is used with LG U+ LTE network. Distance between the aggressor and interferer was 1 meter. Spectrum analyser has been used to investigate the amount of interference from 851MHz to 856MHz. 
[image: image1.emf]
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LTE 단말 TRS 대역 간섭 영향 2차 실측 결과 



 개요 



 목적 : LGU+단말이 TRS 대역에 주는 간섭 영향 실측 



 일시 및 장소 : 2011. 9. 21(화), 서울시 양천구 목동 KTP 교환국 시험실 



 



 측정 내역 및 결과 



 실측 환경 구성 



 



 



 



 



 



 



 



 측정 내용 



- TRS 신호를 851MHz부터 856MHz까지 1MHz씩 증가시켜 가면서 간



섭의 영향 측정, 단, 각 주파수 대역에서 첫번째 채널로 설정 



 측정 결과 



- 설정 값 



구분 항목 값 비고 



LGU+ LTE 



USB dongle 



출력 21 dBm 단말을 손으로 감싸 인위적 환경 조성 



RSSI -60 dBm 기지국 위치 : 100m 전방 홈플러스 옥상 



측정장비 



안테나 이득 5 dB  



케이블 손실 1dB  



계측기 감쇄 10dB  



기타 자유공간손실 31dB 이격거리 1m 



전체 손실 -40dB 측정 파형으로부터 역추정 



1m 



LGU+ LTE USB dongle 



LTE DM 



TRS DM 



Spectrum analyzer Yagi antenna 



TRS terminal 
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Figure 1. LTE/PS co-existence test setting
Test parameters have been set as below:

Table 1. Test Parameters
	
	
	Note

	Power
	+21dBm/9MHz
	

	RSSI
	-60dBm
	BS distance: 100m

	Antenna Gain
	5dB
	

	Cable Loss
	1dB
	

	Analyser Loss
	10dB
	

	Free space loss
	31dB
	Distance between 2 UEs

	Total Loss
	-40dB
	Acquired by back tracking output signal from spectrum analyser


With above settings, output power at 851MHz was measured as -76dBm. Compensating with total loss this becomes -76dBm + 40dB which becomes -36dBm/30kHz. This scales to -21dBm/MHz. In order to protect public safety, it is recommended to have C/I over 18dB. As shown in Figure 2, figure on the left shows the spectrum when there is no interference to TRS. Figure on the right shows that when LG Uplus LTE USB dongle is transmitting at +21dBm, significant interference is caused. To achieve recommended C/I of 18dB, the emission level should be under -21dBm/MHz – 10dB which becomes -31dBm/MHz. This scales to -53dBm/6.25kHz.
[image: image2.emf]
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- 851MHz 신호에 간섭 인가 전후 결과 



 우측 가장자리에서 2MHz 떨어진 지점의 출력 : -76dBm 



 손실을 보상한 출력 : -76 + 40 = -36dBm/30kHz = -21dBm/1MHz  



 PPDR을 보호하기 위한 출력 제한 : -21 – 10 = - 31dBm/1MHz 



 TRS 시스템의 C/I 권고치인 18 dB 이상을 보장하기 위함 



       



 



- LGU+ 단말 출력 파형(출력 : 21dBm) 



 LGU+ 단말의 불요발사 수준(단위는 ①,②:dBm/30kHz,③:dBm/MHz) 



구분 좌측 이격 중심 우측 이격 



주파수 10MHz 5MHz 2MHz 0MHz 2MHz 5MHz 10MHz 



① 측정값 -87 -76 -75 -44 -76 -83 -97 



② 손실보상 -47 -36 -35 -4 -36 -43 -57 



③ 보정값 -32 -21 -20 11 -21 -28 -42 
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Figure 2. Test Result for Interference between LTE and PS band
From this test, we have found that except for PS channels in 855MHz, the quality of voice call was very low or voice call was impossible for some cases. Detailed measurement result should be found in Table 2.
Table 2. Test result for each PS bands

	
	851MHz
	852MHz
	853MHz
	854MHz
	855MHz

	LTE Off
	RSSI
	-83dBm
	-81dBm
	-83dBm
	-75dBm
	-69dBm

	
	C/I
	30dB
	29dB
	30dB
	22dB
	22dB

	LTE Data On
	RSSI
	-128dBm
	-128dBm
	-79dBm
	-74dBm
	-69dBm

	
	C/I
	-
	-
	9dB
	10dB
	17dB

	Note
	Could not measure C/I due to No Service indicator
	▼ 21dB
	▼12dB
	▼5dB


3. Discussion and Way Forward
Result from this test shows that current LG U+ LTE UE gives significant interference to PS band. In order to protect PS band for Band 26 UE, it is recommended to supress the emission level below -53dBm/6.25kHz. Various suggestions have been made for the protection of PS band for Band 26 UE and these suggested emission levels should be good enough to protect PS.
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