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1. Introduction

This contribution shows the downlink performance of a 10 MHz E-UTRA system using 43 dBm and 46 dBm total transmit power as well as using 601 and 577 occupied subcarriers. One Node-B transmit antenna and two UE receive antennas were assumed. The UE used an IRC receiver. 

2. 10MHz E-UTRA System Performance

System simulations in this contribution were conducted on Case 3 and Case 1 of [1], as summarized in Table 1. Detailed simulation parameters are given in Annex A. 

	Simulation
	CF
	ISD
	BW
	PLoss
	Speed

	Cases
	(GHz)
	(meters)
	(MHz)
	(dB)
	(km/h)

	1
	2.0
	500
	10
	20
	3

	3
	2.0
	1732
	10
	20
	3


Table 1 – Simulation parameters for Case 1 and Case 3 from TR 25.814
Simulation results for time domain and frequency domain scheduling are given in Figures 1 and 2 in Annex B for the 43 and 46 dBm total power scenarios as well as the 601 and 577 occupied subcarrier scenarios.

These results indicate:

Case 1: (interference limited)
- No loss is seen from reducing total power from 46 to 43 dBm.

- Approximately 4% S.E. loss is seen from dropping from 601 to 577 occupied subcarriers

Case 3: (coverage limited)
- A S.E. loss of ~5% and a 5%-ile user t-put loss of 25% occur if total power drops from 46 to 43 dBm.

- Approximately 4% S.E. loss is seen from dropping from 601 to 577 occupied subcarriers

Table 2-Performance comparison of 43 and 46 dBm Tx Power for 10UEs/sector and 601 subcarriers
	
	Case 3
	Case 1

	
	43 dBm
	46 dBm
	Loss
	43 dBm
	46 dBm
	Loss

	Sector t-put
	17467 kbps
	18237 kbps
	4%
	19193 kbps
	19218 kbps
	0.1%

	5%-tile t-put
	285 kbps
	380 kbps
	25%
	560 kbps
	560 kbps
	0%


3. Conclusions

For network composed of 1732 meter cells with 20 dB penetration loss (Case 3) there is a 4% S.E. loss by dropping from 601 to 577 occupied subcarriers. A 5% S.E. loss and a 5%-ile user throughput loss of 25% occurs if total power is dropped from 46 to 43 dBm.

For network composed of small cells (500 meters with 20 dB penetration loss – Case 1) there is a 4% S.E. loss by dropping from 601 to 577 subcarriers but no impact to S.E. or 5%-ile user throughput if total power drops from 46 to 43 dBm.

Hence, for small cells (Case 1 e.g.) dropping to 577 occupied subcarriers from 601 (to compensate for OOB emissions) when using a 46 dBm total power results in unnecessary spectral efficiency loss compared to using 43 dBm total power with 601 occupied subcarriers (assuming OOB emissions are met in this case).

In deployments with small cells with significant penetration loss (e.g. up to 20dB) then PA size above 43dBm is not likely needed.  This would be true also for larger cell sizes (e.g. 1732 meters) with lower penetration loss (e.g. 10dB or less).
4. References

[1] TR 25.814 v7.0.0 “Physical layer aspects for evolved Universal Terrestrial Radio Access”
ANNEX A – System Simulation Assumptions

Table 3 – Macro-cell system simulation baseline parameters

	Parameter
	Assumption

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

	Distance-dependent path loss
	L=128.1 + 37.6log10(.R), R in kilometers

	Lognormal Shadowing
	Similar to UMTS 30.03, B 1.41.4 

	Shadowing standard deviation
	8 dB

	Correlation distance of Shadowing
	50 m  (See D,4 in UMTS 30.03)

	Shadowing correlation
	Between cells
	0.5

	
	Between sectors
	1.0

	System Evaluation Scenario
	Case 3 (1732m ISD, 20dB penetration loss, 10MHz BW)

Case 1 (500m ISD, 20dB penetration loss, 10MHz BW)

	Antenna pattern (horizontal)

(For 3-sector cell sites with fixed antenna patterns)
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	Channel model
	6-ray GSM Typical Urban (TU)

	Total BS TX power (Ptotal)
	43dBm and 46dBm

	Traffic Type
	Full Buffer

	Antenna Bore-sight points toward flat side of cell (for 3-sector sites with fixed antenna patterns)
	


	Users dropped uniformly in entire cell
	


	Minimum distance between UE and cell
	35 meters

	AMC
	ON  (2/3<MCS<5)

	HARQ
	IR with N=6 stop-and-wait HARQ protocol

	OFDM symbols (Data symbols) per subframe
	7 (5)

	Scheduler
	PF (both in time and frequency domain)

	Link Mapping
	EESM

	E-UTRA #BS Transmitters  x #UE Receivers
	1x2, (UE uses IRC receiver)

	Other Cell interference
	All BS transmitters always on at full power


ANNEX B – System Simulation Results
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Figure 1 - Case 1 system performance for 43 or 46 dBm Tx Power with 577 or 601 subcarriers
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Figure 2 - Case 1 fairness performance for 43 & 46 dBm Tx Power. No difference for 577 vs. 601 sc
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Figure 3 - Case 3 system performance for 43 or 46 dBm Tx Power with 577 or 601 subcarriers
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Figure 4 - Case 3 fairness performance for 43 or 46 dBm Tx Power. No difference for 577 vs. 601 sc.
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