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1. Introduction
In last meeting, there was some discussion on the impact of UE current consumption due to UL CLTD, in this contribution, we give some detail analysis on UE power consumption to clarify this confusion and provide the CDF of UE Tx power, in order to consider (de-) activation of CLTD. 
2. Discussion
2.1 Power Consumption Analysis 
 For the UE power consumption analysis we have given in RAN4 #60 meeting [1], the percentage of the total power consumption loss is much lower than only PA power consumption is considered as shown in Table1.In this contribution, we mainly give the explanation for the UE's other circuitry in the calculation assuming 590 mw [2].The other circuitry includes baseband, transceiver and display. It is not specified in [2] whether the beamforming block is realized before modulator or after modulator. If the beamforming block is after modulator, then this value should add the power consumption of additional modulator. Considering that the power consumption of modulator is not very large, it is reasonable to assume the result as a reference. 
Table 1 Current consumption gain compared to non-ULTD legacy UE assuming the use of 2 full power PAs
	          Pout at antenna
ULTD gain
	20dBm
	10dBm
	0dBm

	1dB
	PA power saving
	6.60%
	-31.40%
	-99%

	
	Total power saving
	3.60%
	-6.40%
	-7.80%

	2dB
	PA power saving
	21.90%
	-16%
	-75.70%

	
	Total power saving
	12%
	-3.30%
	-6%

	3dB
	PA power saving
	33.30%
	-3.60%
	-57%

	
	Total power saving
	18.20%
	-0.70%
	-4.50%


2.2 TX Power CDF Analysis

Based on the power consumption analysis, we provide the system simulation of TX power CDF of UE power consumption. The simulation parameters are shown in table 2. From figure 2 we can clearly observe that when UE TX power is low, e.g. less than -5dBm, the probabilities is 0.1 while when UE TX Power is less than 0dBm the probability is 0.25. As a result, the probability is low when UE TX power is very low. So it may be not necessary to deactive CLTD for such low probability. 
Table2 simulation parameters of the Cumulative Distribution Function (CDF)
	Parameters
	Values and comments

	Cell Layout
	Hexagonal grid, 19 NodeBs, 3 sectors per Node B with wrap-around

	Inter-site distance [m]
	1000

	Carrier Frequency
	2000 MHz

	Path Loss
	L=128.1 + 37.6log10(R), R in kilometers

	Log Normal Fading 
	Standard Deviation : 8dB

Inter-NodeB Correlation: 0.5

Inter-NodeBCorrelation :1.0
Correlation Distance: 50m 

	Antenna pattern
	Case 1 (3GPP ant):                                                     
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= 70 degrees,   Am = 20 dB                                                           

	Channel Model
	PA3

	Penetration loss [dB]
	10

	Maximum UE EIRP
	23 dBm

	Uplink system noise
	-105.16dBm

	HS-DPCCH 
	CQI Feedback Cycle
	1 TTI

	
	ACK [dB]
	0

	
	NACK [dB]
	0

	
	CQI [dB]
	0

	
	Pr[ACK]/Pr[NACK]
	0.5/0.5

	βec/ βc 
	15/15

	Soft Handover Parameters
	R1a (reporting range constant) = 4 dB, 

R1b (reporting range constant) = 6 dB

	Thermal noise density
	-174 dBm/Hz

	Traffic model
	Full buffer

	Number of UEs per sector
	2, (Best effort data)

	NodeB Receiver
	Rake (2 antennas per cell)

	Channel Estimation
	Realistic

	UL TPC Generation
	a) Based on 1 slot received signal energy of the intended UE.

	Uplink HARQ
	2ms TTI, Max # of transmission =4, Target Residual BLER = 1%

	Closed Loop Power Control Delay
	2 slots

	UL TPC Error Rate [%] 
	4

	Long term antenna imbalance [dB]
	0

	Short-term antenna imbalance [dB]
	Gaussian distribution with 
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	E-DCH Scheduling Delays
	Period
	2ms

	
	Uplink SI delay
	6 slots

	
	DL Grant delay
	As per 25.321

	Scheduling Type
	Proportional Fair
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Figure 1: The Cumulative Distribution Function (CDF) of UE Total Transmission Power 
Figure 2 shows the distribution of UE throughput with different thresholds to enable/disable CLTD feature based on UE transmit power [3]. As shown in Figure 2, with a lower threshold, a higher gain due to CLTD feature can be observed. Obviously, the highest gain can be obtained without a threshold. If CLTD is disabled in low power ranges based on the transmission power threshold, the CLTD benefit could be impact, we can obtain remarkable gain from the CLTD comparing with non-CLTD. So we propose:
Proposal 1: It is proposed not to de-active CLTD based on UE TX power.
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Figure 2: Distribution of UE Throughput
Even proposal 1 is not agreed, we think it is not necessary to introduce the mechanism that turn on/off the CLTD feature based on UE request, because NodeB can calculate UE’s Tx power through the UPH. When UE’s Tx power is low, NodeB compares UE’s Tx power with the fixed value and determines whether UE to active/de-active CLTD. This scheme just introduce a parameter by RAN4, there is no big effect to current specification. So if proposal 1 is not agreed, we propose:
Proposal 2: If proposal 1 is not agreed, NodeB can active/deactive CLTD by the comparison UE Tx power based on UPH and pre-determine threshold.
3. Conclusions
In this contribution, we give some discussion on UE requested (de-) activation of CLTD. In order to balance the UE battery life and CLTD benefit, we have two proposals:
Proposal 1: It is proposed not to de-active CLTD based on UE TX power.

Proposal 2: If proposal 1 is not agreed, NodeB can active/deactive CLTD by the comparison UE Tx power based on UPH and pre-determine threshold.
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