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1 Introduction 
In [1], the joint impact of the absolute and relative power tolerances on system performance is investigated by simulations. The major conclusions are represented as follows: 

· The absolute power tolerance due to initial transmission and noncontiguous transmission with a transmission gap larger than 20 ms dominants the interference generation;

· With 2 dB tightening of the absolute power tolerance, the cell-edge PUCCH capacity can be improved by 22% comparing to current specification. 

· With 0.5 dB tightened relative power tolerance for 0 ≤ ΔP ≤ 4 dB, the cell-edge PUCCH capacity can be further improved by 6% comparing to current specification. 

However, a number of questions and comments were obtained during the meeting in Ljubljana. In this paper, we provide responses to these questions and comments. 
2 PUCCH CQI Period Setting
In the simulations in [1], with PUCCH CQI period of 40 ms, the ratio of initial UE transmissions and noncontiguous transmission with transmission gap larger than 20 ms is 37% of the total UE transmissions. This is the major evidence to show the importance of absolute power tolerance. However, there was some concern on the rationale of this parameter setting, since the ratio of the application of absolute power tolerance will be much low with CQI period ≤ 20 ms. This is true, but we would like to further clarify the motivation for this CQI period setting in our simulations.

· As addressed in [2,3], the PL/RSRP estimate in the UE uplink power control algorithms is the estimate of the slow fading of the channel, which is directly related to the selection of the CQI index and CQI report period in a real network. For example, at a speed of 100Km/h within a time interval of 20-40 ms, a UE will move from 0.56-1.1 m. In such a small distance travelled by the UE, the PL can be considered to be constant. 
· In current discussion [4], a typical CQI test environment in fading channel assumes the UE moves at low speed, i.e. EPA5 and EPA70. In these scenarios, the coherent time of the fast fading channel is long. CQI report with short period is unnecessary. On the other hand, a higher CQI report rate will generate redundancy in uplink signaling and lead to unnecessary UE power consumptions and increased inter-cell interference. 

· According to TS 36.133, a UE is allowed to stay in DRX to reduce power consumption. Although a UE is requested to measure RSRP at least for every DRX cycle, which is from 0.32 to 2.56 s, it is not necessary to report CQI during DRX according to current RAN2 discussion.  This means that the CQI report period can be large due to DRX. 

· Current CQI reporting period ranges from 2 to 256 ms. The CQI period of 40 ms is relative short in the allowed range.  
· In a real network, the CQI reporting period is a UE specific parameter. It will be an unrealistic assumption by setting all CQI period to be less than or equal to 20 ms to suppress the potential risk in the simulations. 

Based on these motivations, we think it is a reasonable assumption to set the CQI period to be 40 ms to model the possible UE transmission behavior in a real network, at least not on purpose to hide the problem due to initial transmission. Again in this study we aim at studying the joint impact of absolute and relative power tolerance, but not to enlarge or suppress any impact of these power tolerances deliberately.    
3 Simulation results with different absolute power tolerances

In this section we provide additional simulation results with absolute power tolerance of ±6.5 dB beside those in [1]. This is because in a real network, the absolute power tolerance might be smaller because of smaller RSRP estimation error. We still use the current absolute power tolerance and relative power tolerance in [5] as reference. With the absolute tolerance of ±6.5 dB and relative tolerance relaxation of 1 dB, the possible PUCCH cell-edge capacity gain is 38%. With our proposal in [1], the gain is also not negligible, i.e. 20%.   
Table 1
Relative PUCCH capacities
	Absolute tolerance
	Capacity 
1 dB freq hop relaxation
	Capacity 
1.5 dB freq hop relaxation
	Capacity 
2 dB freq hop relaxation

	±6.5 dB
	138%
	135%
	131%

	±8.5 dB
	122%
	120%
	116%

	±10.5 dB
	103%
	102%
	100%


4 Summary

In this paper, the motivation for PUCCH CQI period setting in the simulation in [1] is clarified. The new simulation results show 38% capacity gain with further suppressed absolute power tolerance (±6.5) and relative power tolerance relaxation (1dB). Based on these discussion and results, we proposed to change the absolute power tolerance as in Table 2, and revised relative power tolerance as in Table 3 and 4.  For convenience, the simulation assumptions in [1] are given in Appendix A. Finally we would like to highlight again this requirement tightening is not to move the implement difficulty from one place to another in the system, but to help improve the overall LTE system performance, i.e. reduced interference level and more reliable channel dependant scheduling etc.    
Tabel 2
Absolute power tolerances
	Conditions
	Tolerance

	Normal 
	[± 8.5] dB

	Extreme 
	[± 11.5] dB


Table 3
Relative Power Tolerance for Transmission (normal conditions)
	power step size (Up or down)
	PUSCH/ PUCCH

	ΔP [dB]
	(dB]

	0
	≤ ΔP ≤
	4
	[((P/2+1.5)]

	4
	< ΔP ≤
	10
	[± 3.5]

	10
	< ΔP ≤
	15
	[± 4.5]

	15
	< ΔP ≤
	20
	[± 5.5]

	20
	< ΔP
	
	[± 6.0]


Table 4
 Relative Power Tolerance for Transmission (extreme conditions)

	power step size (Up or down)
	PUSCH/ PUCCH

	ΔP [dB]
	[dB]

	0
	≤ ΔP ≤
	4
	[((P/2+4.0)]

	4
	< ΔP ≤
	10
	[± 6.0]

	10
	< ΔP ≤
	15
	[± 7.0]

	15
	< ΔP ≤
	20
	[± 8.0]

	20
	< ΔP
	
	[± 8.0]
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Appendix A: Simulation setup in R4-090264

	Traffic Models

	User distribution
	Uniform

	Traffic load
	20 users per cell

	Data generation
	File upload traffic model  (each user requests and downloads files of size 100 kByte , the time between the reception of one file and the request of the next file is exponentially distributed with mean 3.0 s and a lower cut-off at 1.5 s and an upper at 5.0 s)

	PUSCH scheduler
	Proportional fair taking users power limitation in the UL into account, resulting in frequency multiplexing of users on PUSCH

	Radio Network Models (3GPP Case 1)

	Distance -dependent path loss
	L = 15.3+20+37.6*log(d), d = distance in meters

	Shadow fading
	Log-normal, 8dB standard deviation

	Multipath fading
	TU Typical Urban

	Cell layout
	Hexagonal grid, 3-sector sites, 21 sectors in total

	Inter-Site Distance (ISD)
	500m

	General System Models

	Spectrum allocation
	5 MHz

	Base station power
	20W

	Max antenna gain
	14dBi

	Reuse
	Uncoordinated reuse 1

	UE max output power
	23 dBm

	Orthogonality factor on PUCCH
	10 dB

	PUCCH power control
	SNRtarget = 20 dB
similar results for 0 and 10 dB






















































































