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1
Introduction
· LTE UE maximum output power has been discussed in RAN4 [1, 2]. In [1], it was proposed that:
· Power Class 4 (21 dBm) should be removed because of the substantial advantages in basing the uplink cell planning on a single 24 dBm class

· The preference in terms of tolerance for Power Class 3 is +2/-2 dB (or better)
In [2], on the other hand, it was proposed that Power Class 4 (21 dBm) should be maintained in addition to Power Class 3, and that Power Class 3bis (23 dBm, +2/-2 dB) should be replaced for Power Class 3 (24 dBm, +1/-3 dB).
2 In this contribution, we present simulation results on the user throughputs for different UE maximum output powers, and discuss how LTE UE maximum output power should be specified in the LTE UE radio transmission and reception specification. 
3 System impacts of the maximum output power reduction
LTE simulation case 3 in Table A.2.1.1-1 of TR25.814 [3] was used in the simulations. The simulation assumptions and parameters are summarized in Annex A. 
Figure 1 presents CDF of user throughputs for the maximum output power of 24 dBm, 23 dBm, 22 dBm, and 21 dBm. The low-throughput region is enlarged in Figure 2. The 5-percentile user throughput values are summarized in Table 1. The results indicate that the reduction of the maximum output power degrade the cell-edge (5-percentile) user throughputs. 
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Figure 1 CDF of User throughput
[image: image2.emf]0

0.02

0.04

0.06

0.08

0.1

0 20 40 60 80 100

User throughput [kbps]

CDF

24 dBm

23 dBm

22 dBm

21 dBm


Figure 2 Enlarged figure of Figure 1
Table 1 5-percentile user throughputs
	
	5-percentile user throughput [kbps]

	24 dBm
	84.6 (1)

	23 dBm
	72.9 (0.86)

	22 dBm
	63.9 (0.76)

	21 dBm
	56.3 (0.67)


4 Discussions
· In the definition of LTE UE maximum output power, two aspects below have been discussed so far.
· Tolerance for Power Class 3

· Single power class (only Power Class 3), or multi power classes (Power Class 3 and Power Class 4)
From an operator point of view, we briefly clarify our preference on these two aspects as follows:
Tolerance for Power Class 3
As indicated in Figure 2, the reduction of UE maximum output power would degrade the cell-edge user throughputs.  It means that we should keep LTE UE maximum output power 24 dBm, from a system performance point of view. Regarding the tolerance, on the other hand, the document [2] indicated that “+2/-2 dB” for 24 dBm is not realistic from implementation and EMC points of view. Based on these two points, we propose that LTE UE maximum output power and its tolerance should be the same as WCDMA UE Power Class 3, that is, “24 dBm, +1/-3 dB”. Considering that WCDMA Release 6 PA might be reused in LTE UE, this definition might simplify the UE implementation. 

It is noted that we believe Power Class 3 (24 dBm, +1/-3 dB) would be better than Power Class 3bis (23 dBm, +2/-2 dB), which was proposed in [2]. The current WCDMA Power Class 3 UEs in our network are implemented to transmit with the maximum output power of 24 dBm, not 23 dBm, i.e. the maximum output power of Power Class 3bis would not be the same as that of Power Class 3. 
Single power class (only Power Class 3) or multi power classes (Power Class 3 and Power Class 4)

5 As indicated in the operators’ requirements contribution [1], a single 24 dBm power class provides substantial advantages in the UL system design. If there were two kinds of power class in the network, radio resource management would be significantly complicated, i.e. the network would need to control call admissions or scheduling based on each UE’s power class and cell congestion level. Otherwise, the network operators would need to design the UL architecture based on the lower power class (Power Class 4, 21 dBm), which would cause inefficiency in the system performance. Therefore, NTT DoCoMo proposes that a single 24 dBm power class should be specified in LTE UE radio transmission and reception specification.
6 Conclusions

This contribution provides simulation results on cell edge user throughputs for different UE maximum output powers. The results indicate that the reduction of UE maximum output power would degrade the cell-edge user throughputs. Considering both the system performance and the UE implementation, we propose that we should specify the LTE UE maximum output power of “24 dBm, +1/-3 dB”, which is the same as the current WCDMA Power Class 3. 
Regarding the number of power classes (a single power class, or multi power classes), we believe that a single 24 dBm power class is highly recommended, from a simple system design point of view.
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Annex A. Simulation parameters

The parameters are based on TR5.814 [3].

	Cellular layout
	Hexagonal, 3-tiers (19 cell wrap-around)

	Sectorization
	3 sectors/cell

	Inter Site Distance (ISD)
	1732 m

	Number of UEs per cell
	16

	Minimum distance between UE and cell site
	35 m

	Node B antenna pattern (gain)
	70-degree sectored beam (14 dB)

	UE antenna gain
	0 dBi

	Path loss
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	Penetration loss
	20 dB

	Log normal shadowing
	Standard Deviation of 8 dB

	Correlation distance of shadowing
	50 m

	Shadow correlation coefficient
	0.5 (inter site) / 1.0 (intra site)

	Channel model
	6-ray Typical Urban

	Transmission bandwidth
	10 MHz

	Resource block bandwidth
	375 kHz

	Sub-frame length (= TTI length)
	0.5 msec

	Node B noise figure
	5 dB

	Transmission power control
	Fractional TPC (Open-loop TPC)

	Control delay (Scheduling, AMC)
	2.0 msec

	Scheduling algorithm
	PF (frequency and time domain)

	Hybrid ARQ
	 Chase combining (Round trip delay: 3.0 msec)

	Traffic model
	 Full buffer traffic model

	Link-to-system mapping
	AVI
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