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1. Introduction
The new 800 MHz band for Europe can offer cost efficient coverage solution for LTE in suburban and rural areas, but existing BS sites have to be reused. In this discussion paper we estimate the UL maximum inter-site distance between BSs. We conclude that the inter-site distance is not sufficient with the current, and only, power class (23 dBm) defined in TS 36.101. Hence, we propose to add a higher power class.
2. SE42 situation
SE42 has completed in the last meeting in Sophia Antipolis, 28 – 29 May 2009 a report on least restrictive technical conditions for the 800 MHz digital dividend band. In reference /1/ the maximum UE power is currently 25 dBm with the addition that administration may relax this limit in certain situations. Public consultation of the report will be addressed at SE42 meeting on 23 – 25 September in Moscow.
3. Simulation results
Table 1 gives the maximum signal losses including: path loss, shadow fading, antenna gain, and building penetration loss for 500 kbps and 1 Mbps in the UL for different bandwidth allocations. To offer true mobile broadband, uplink coverage for data rates of at least 500 kbps are needed at the cell edge. SINR requirements are derived from minimum performance requirements for PUSCH in TS 36.104 We choose the lowest rate, which is 30% of the maximum throughput for QPSK 1/3. This yields approximately 25 kbps per RB at a SNR of  -4.7 dB (FRC A3-4). For comparison, the coverage of RACH message 3 is also shown which accordingly to /2/ can limit the uplink coverage.
	
	RACH message #3
	500 kbps
	1000 kbps

	Resource block allocation [RB]
	1
	20
	40

	SNIR, [dB]
	-2,9
	-4,7
	-4,7

	IoT, [dB]
	2
	2
	2

	eNB NF, [dB]
	3
	3
	3

	UE Tx power, [dBm]
	23
	23
	23

	Sensitivity, [dBm]
	-119,3
	-108,1
	-105,1

	Signal loss, [dB]
	142,3
	131,1
	128,1

	Table 1
	Link budget for RACH message 3 and 500/1000 kbps data rates


To find the supportable Inter-Site Distance (ISD) the 95% cell coverage is calculated using a standard Hata suburban path loss model at 850 MHz, /3/. The assumptions for the simulation are given in Table 2. 
For the building penetration loss 10 dB is taken which is a more typical value for building types in suburban or rural areas compared to the standard 3GPP assumption of 20 dB. The antenna gain is taken as -5 dBi which is mainly based on the GSM900 results like given in the OTA papers from Orange and Nokia in the RAN4 #51 meeting in San Francisco, /4/ - /5/. These results are based on GSM900 terminals and we are aware that this may not fully reflect the expected antenna gain in future LTE data cards. In the SE42 report in reference /1/ an antenna gain of 2.15 dBi is assumed which seems to be too optimistic considering the values given in reference /4/ and /5/ even for data cards. The BS antenna height is taken as 60 meter in this contribution. BS antenna heights of 30 meter which can be also found for suburban and rural area coverage would increase the path loss.
	Parameter
	Assumption

	Cellular Layout
	Hexagonal grid, 19 cell sites, 3 sectors per site

	Distance-dependent path loss
	Hata Suburban, /3/

	Carrier Frequency
	850 MHz

	Shadowing standard deviation
	8 dB

	Shadowing correlation
	Between sites
	0.5

	
	Between sectors
	1.0

	Penetration Loss  
	10 dB 

	Antenna pattern (horizontal)

(For 3-sector cell sites with fixed antenna patterns)
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( = 70 degrees,  Am = 20 dB 

Antenna gain: G = 17 dBi

	UE antenna gain 
	-5 dBi

	Body loss
	0 dB

	Minimum distance between UE and cell
	35 meters

	BS antenna height
	60 meter

	Table 2
	Simulation parameters


Figure 1 shows the 95% signal loss value versus the ISD and Table 3 gives the ISDs for the signal loss values for the different data rates (Table 1). For sub-urban and rural areas ISDs of 4 to 5 km are too small and typically in order to cover ~90% of the cases we speak about ISDs of up to 10 km. Having a new higher power class of e.g. 27 dBm would give ~2km larger ISD, which would significantly reduce the infrastructure cost.
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	Figure 1
	95% signal loss value versus ISD


	
	RACH message #3
	500 kbps
	1000 kbps

	Signal loss, [dB]
	142,3
	131,1
	128,1

	ISD, [km]
	10.34
	4,74
	3,86

	Table 3
	UL ISD results for the 800 MHz band


4. Summary
We suggest:

· To define for the 800 band a new higher UE power class of e.g. 27 dBm
· To have an LS to SE42 (ERM/MSG TFES) regarding the higher power class for the 800 band

More general a higher power class for LTE should be also considered for the 900 band for the same rationales as discussed in this paper.
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