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1	Introduction
[bookmark: OLE_LINK6]UL TPC power reduction under downlink enhancements for UMTS has been studied. Two schemes, TPC repetition and TPC decimation, were proposed for UL TPC power reduction [1]. The uplink impact from TPC enhancements was evaluated in [2] assuming a BLER target of 1% after 2 transmissions. In this contribution the uplink impact is investigated when BLER target is 1% after 4 transmissions.
2	Impact of slow power control on the uplink
2.1	Simulation Assumptions
[bookmark: OLE_LINK79][bookmark: OLE_LINK222]For the uplink performance evaluation, simulation assumptions are shown Table 1.
Table 1: Uplink simulation assumptions
	Parameter
	Value

	Physical Channels
	E-DPDCH, E-DPCCH, DPCCH

	E-DCH TTI [ms]
	10

	TBS [bits]
	5076

	Modulation
	QPSK

	Number of physical data channels and spreading factor
	1xSF4

	20*log10(βed/βc) [dB]
	8.94

	20*log10(βec/βc) [dB]
	-1.94

	20*log10(βhs/βc) [dB]
	OFF

	Number of H-ARQ Processes
	4

	Target Number of H-ARQ Transmissions
	4 

	H-ARQ operating point
	1 % Residual BLER

	Number of Rx Antennas
	2

	Channel Encoder
	3GPP Release 6 Turbo Encoder

	Turbo Decoder
	Log MAP

	Number of iterations for turbo decoder
	8

	DPCCH Slot Format
	1 (8 Pilot, 2 TPC)

	Channel Estimation
	Realistic

	Inner Loop Power Control
	ON

	Outer Loop Power Control
	OFF

	Inner Loop PC Step Size
	±1 dB

	UL TPC Delay (sent on F-DPCH)
	2 slots

	UL TPC Error (sent on F-DPCH)
	4%, 10%

	Propagation Channel
	PA3, Case 4, VA30, VA120

	NodeB Receiver Type
	RAKE 

	Power Control Frequency
	300Hz, 1500Hz



2.2	Simulation Results
Figure 1-4 show E-DPDCH residual BLER vs Rx Ec/No in PA3, VA30, VA120, and Case 4 channels, respectively. On each curve, different points correspond to use of different SIR-target for ILPC. The left-most 5 curves (blue, green, red) correspond to maximum of 4 HARQ transmissions, while the right-most 5 curves (cyan, black, purple) are for maximum of 2 HARQ transmissions. The blue and cyan colour lines represent the PC frequency 1500Hz. On the other hand the other colours (green, red, black, purple) indicate the PC frequency 300Hz. 
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Figure 1: E-DPDCH residual BLER performance in PA3
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Figure 2: E-DPDCH residual BLER performance in VA30
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Figure 3: E-DPDCH residual BLER performance in VA120
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Figure 4: E-DPDCH residual BLER performance in Case 4


Table 2 presents the Rx Ec/No values corresponding to 1% residual BLER from the Figure 1-4. The performance losses due to slow power control (300Hz) are compared in Table 3. When BLER target 1% after 4 transmissions are applied, the performance losses are measured as 0.40 dB in ‘PA3, 10% PC error’ case. On the other hand 1.16dB loss is observed for case of the 1% after 2 transmissions. 


Table 2: Rx Ec/No corresponding to 1% residual BLER
	PC 
	PC 
	Ec/No (dB) for BLER of 1%@2Tx
	Ec/No(dB) for BLER of 1%@4Tx

	frequency (Hz)
	error (%)
	PA 3
	VA30
	VA120
	case 4
	PA 3
	VA30
	VA120
	case 4

	1500
	4
	-8.90
	-8.04
	-7.41
	-7.69
	-11.95
	-11.1
	-10.5
	-10.75

	
	10
	-8.69
	-7.70
	-7.14
	-7.42
	-11.75
	-10.9
	-10.33
	-10.54

	300
	4
	-8.14
	-7.00
	-7.15
	-7.42
	-11.65
	-10.55
	-10.4
	-10.62

	
	10
	-7.53
	-6.75
	-6.88
	-7.16
	-11.35
	-10.37
	-10.26
	-10.47




Table 3: Rx Ec/No loss from slower power-control
	
	diff Ec/No (dB) (300Hz case-1500Hz case)

	PC 
	Ec/No (dB) for BLER of 1%@2Tx
	Ec/No for BLER of 1%@4Tx

	error (%)
	PA 3
	VA30
	VA120
	case 4
	PA 3
	VA30
	VA120
	case 4

	4
	0.76
	1.04
	0.26
	0.27
	0.30
	0.55
	0.10
	0.13

	10
	1.16
	0.95
	0.26
	0.26
	0.40
	0.53
	0.07
	0.07


	
	
3	Conclusions
In this contribution, an analysis of slow power control impact on the uplink is conducted for different power control error cases (0%, 4%, 10%), when BLER target 1% after 4 transmissions is applied. Based on the results, it is observed that the loss from slow power control is measured as 0.40dB for the case of ‘1% after 4transmissions and 10% PC error’ in PA3, compared to 1.16dB in case of 1% after 2 transmissions. Thus, the uplink impact from downlink enhancement is lower when the uplink HARQ BLER target is relaxed. The downlink enhancement is especially targeted towards the highly loaded scenarios, in which case networks typically relax the uplink BLER target. Thus, the impact to the uplink will be small (and specifically, much lower than that reported earlier in [2]).
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