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1
Introduction
In the RAN4 #45, it was raised that too high UE minimum output power would increase the interference level and degrade the fairness of the user throughput [1], and simulation assumptions for evaluating the impacts of UE minimum output power were proposed [2].

This contribution provides simulation results based on the proposed assumptions. Based on the results, it is proposed that the attached text proposal should be included in the latest version of TS 36.101.
2
Simulation Assumptions and Modelling
Table 1 presents the proposed simulation assumptions and modeling, which are based on “6.1.4 Pico cell scenarios” of [3]. 

Table 1 Simulation assumptions and modelling
	Parameters
	Values

	Cellular layout
	Clause B.1.6.4.1 of TR 101 112 [4] (See Figure 1)

	
	Area per floor (m2)
	5000

	
	Number of floors
	3

	
	Room dimension
	10 x 10 x 3 (room)

100 x 5 x 3 (corridor)

	
	Log-Normal Standard Deviation
	12 dB

	
	Mobile Velocity
	0 km/h (static snap-shot simulation)

	
	Sectorization
	1 sector/cell (Omni cell)

	Minimum Coupling Loss
	38 dB (derived from 6.1.4 of [3])

	Node B antenna gain
	2 dBi (derived from Table 1.3 of [4])

	Noise figure
	5 dB (derived from Table 1.3 of [4]), 9 dB, 15 dB, 19 dB

	Path loss formula
	 L = 37 + 30 Log10(R) + 18.3 n((n+2)/(n+1)-0.46)
where: R is the transmitter-receiver separation given in metres;

n is the number of floors in the path.
(derived from B.1.4.1.1 of [4])

	Partition loss
	5 dB for crossing one wall

	Log normal shadowing
	Standard Deviation of 12 dB (derived from 6.1.4 of [3])

	Shadow correlation coefficient
	0.5

	Power control parameters
	PC Set 1, PC Set 2

	UE minimum output power
	-30 dBm ~ -50 dBm

	Channel BW
	5 MHz

	Number of users per Sub-frame
	3


The proposed indoor model is illustrated in Figure 1 together with a default deployment scheme, where base stations use omni-directional antennas. Quality statistics should only be collected in the middle floor.
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Figure 1 Indoor office model and deployment scheme
3.  Simulation Results

This section provides simulation results for PC set 2, because PC set 2 is worse case than PC set 1 as shown in the previous document [1]. Figure 2, 3, 4, and 5 provide the CDF vs. user throughput for NF = 5, 9, 15, and 19 dB, respectively. Figure 6 provides the throughput ratio to the -50 dBm minimum output power case. Findings are summarized in the following:

· In the NF = 5 and 9 case, the user throughput is more widely distributed in the higher minimum output power than in the lower minimum output power, i.e. fairness in the user throughput is significantly degraded in the higher minimum output power. The 5%-ile throughput is significantly degraded as shown in Figure 6.
· In the case of NF = 15 and 19, which would be more realistic values in indoor scenarios, the effects of the higher minimum output power would be reduced. Even in the case of NF = 19, however, the degradation of the 5%-ile throughput is still observed in -30 dBm minimum output power. The throughput loss is approximately 20%.
If BS noise figure were set to higher than 19 dB, the impacts of the minimum output power could be removed. But, it might increase the interference to macro cells, and would not be desired. Therefore, it is felt that some reduction of the minimum output power should be required. It is proposed that the minimum output power should be -40 dBm to ensure stable operation in indoor scenarios, such as Home eNB.
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Figure 2 User throughput (NF = 5 dB)
[image: image3.emf]User Throughput (PC set 2), NF = 9

0

0.2

0.4

0.6

0.8

1

0 500 1000 1500 2000 2500 3000

User Throughput [kbps]

CDF

-30 dBm

-33 dBm

-36 dBm

-39 dBm

-42 dBm

-45 dBm

-48 dBm

-50 dBm


Figure 3 User throughput (NF = 9 dB)
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Figure 4 User throughput (NF = 15 dB)
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Figure 5 User throughput (NF = 19 dB)
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Figure 6 Throughput ratio

4
Conclusions
This contribution presented the simulation results on the impacts of UE minimum output power. The results indicated that high minimum output power such as -30 dBm would degrade the user throughput in the cell edge users. Therefore, it is proposed that LTE UE minimum output power should be -40 dBm. The corresponding text proposal for TS36.101 is attached in the Annex A.
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Annex A. Text proposal for TS 36.101 (V8.0.0)
6.3.1
Power control

6.3.2
Minimum output power

The minimum controlled output power of the UE is defined as the broadband transmit power of the UE, i.e. the power in the channel bandwidth (clause 5.2) for all transmit bandwidth configurations (resource blocks), when the power is set to a minimum value.
6.3.2.1
Minimum requirement

The minimum output power is defined as the mean power in one sub-frame (1ms). The minimum output power shall be less than -40 dBm.






