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1. Introduction & background

RAN1#41 defined that in case the UE does not have sufficient transmission power to follow the TPC commands from the Node B it shall reduce the E-DPDCH gain factor in order to meet the SIR requirement on the DPCCH. The motivation for this was that E-DPDCH is protected by HARQ and can recover with a retransmission.

Additionally RAN1#41 defined that in case of the SRB on DCH (i.e. at least one DPDCH configured to the UE) the E-DPDCH gain factor can be scaled down to zero before the any additional scaling to the other code channels is applied, but in case of the SRB on E-DCH (i.e. no DPDCHs configured to the UE) in order to guarantee that at least some power is transmitted also on E-DPDCH the minimum gain factor of Bcoffee was introduced, below which the E-DPDCH gain factor shall not be scaled.

The actual setting of Bcoffee was left for RAN1#42. To accomplish the given task, this document provides simulation results related to the setting of minimum E-DPDCH gain factor (Bcoffee). 

2. TS25.214 on maximum and minimum power limits

[…]

When E-DCH is configured, if the total UE transmit power (after applying DPCCH power adjustments and gain factors) would exceed the maximum allowed value, the UE shall firstly reduce all the E-DPDCH gain factors ed,k by an equal scaling factor to respective values ed,k,reduced so that the total transmit power would be equal to the maximum allowed power. After calculating the reduced E-DPDCH gain factors, quantization according to table 1B.2 in [3] subclause 4.2.1.3 may be applied, where each ed,k,reduced is quantized such that ed,k/c is the largest quantised value for which the condition ed,k ( ed,k,reduced holds. 
In case at least one DPDCH is configured, if any ed,k,reduced/c is less than the smallest quantized value of Table 1B.2 in [3] subclause 4.2.1.3, DTX may be used on that E-DPDCH. 
In case no DPDCH is configured, if any ed,k,reduced/c is less than [coffee]/c, that ed,k shall be set to ed,k,min such thated,k,min/c = min ([coffee]/c, ed,k,original/c), where ed,k,original denotes the E-DPDCH gain factor before reduction. 
[…]
3. Simulation assumptions

General link level parameters

	Parameter
	Explanation/Assumption
	Comments

	c
	1
	

	d
	0 (No DPDCH configured)
	

	hs
	0 (No HSDPA configured)
	

	ec
	19/15 (2 ms TTI), 12/15 (10 ms TTI)
	

	ed, nominal
	38/15 (2 ms TTI), 17/15 (10 ms TTI)
	Nominal value for ed

	E-DPCCH
	Error free
	

	E-HICH
	Error free
	

	E-RGCH
	Not present
	

	E-AGCH
	Not present
	

	TPC error rate
	4%
	

	E-DCH TTI
	2 ms, 10 ms
	

	TrBlk size
	186 bits
	Fits one SRB block

	Spreading factor
	16 (2 ms TTI), 64 (10 ms TTI)
	

	Channel estimation
	Realistic, 8 bits
	No need for TFCI bits in DPCCH

	Inner loop PC
	On
	

	Outer loop PC
	Off
	

	HARQ
	On
	

	HARQ max # of transmissions
	High enough
	

	Channel model
	Pedestrian A / 3 km/h
	


4. Simulation results

For comparison, Figure 1 to Figure 6 are drawn and the curves are categorised into 3 classes depicting the different degrees of power lack at UE according to the statistic of the Probablity of Ptx<Ptx_max.

Low degree power lack: the UE is seldom transmitting in maximum power, which could be understood as the Ptx<Ptx_max probability is big.

High degree power lack: in most of the time of simulation running, the UE is transmitting at maximum power, which could be understood as the Ptx<Ptx_max probability is very low.

And so is the medium degree power lack class.

Note that in order to facilitate the curve drawing, the point for 0 amplitude Bedcoffee (corresponding to -( dB value) is drawn at –10 dB on x-axis.

4.1 Results for 2 ms TTI case
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Figure 1 – Average transmision number versus Bedcoffee (2 ms case, PedA-3)
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Figure 2 – Average transmision number versus Bedcoffee (2 ms case,VehA-30)
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Figure 3 - Average SIR_target - SIR versus Bedcoffee (2 ms case, PedA-3)
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Figure 4 - Average SIR_target - SIR versus Bedcoffee (2 ms case, VehA-30)
4.2 Results for 10 ms TTI case
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Figure 5 - Average transmision number versus Bedcoffee (10 ms case, PedA-3)
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Figure 6 - Average SIR_target - SIR versus Bedcoffee (10 ms case, PedA-3)

5. Learnings

The high power lack curve can be considered as an extreme case, where the UE would practically never transmit any energy on E-DPDCH even if the Bcoffee would be –inf dB and still would not meet the set SIR target. As the E-DPCCH was error free the impact of DPCCH and E-DPCCH degradation with larger Bcoffee values is not visible in full. Thus one could expect that the high power lack curves represent a scenario where radio link has actually failed.

The low power lack scenario could be considered as a typical case where most of the time there is enough power to transmit with full gain factors and only sometimes some reduction on Bed takes place. As expected, it can be seen that it is practically insensitive to the Bcoffee value.

The medium power lack curves could be considered as a worst case realistic scenario. Still keeping in mind that with high Bcoffee values the error free E-DPCCH causes results to be a optimistic specifcally from the area where the SIR is consistently below SIR target. Thus from these curves it can be seen that as long as Bcoffee is low enough it really does not matter what Bcoffee is.

6. Proposal

Based on the above findings we propose to replace Bcoffee with 0/15, and remove the dual operation of the E-DPDCH gain factor scaling.

[…]

When E-DCH is configured, if the total UE transmit power (after applying DPCCH power adjustments and gain factors) would exceed the maximum allowed value, the UE shall firstly reduce all the E-DPDCH gain factors ed,k by an equal scaling factor to respective values ed,k,reduced so that the total transmit power would be equal to the maximum allowed power. After calculating the reduced E-DPDCH gain factors, quantization according to table 1B.2 in [3] subclause 4.2.1.3 may be applied, where each ed,k,reduced is quantized such that ed,k/c is the largest quantised value for which the condition ed,k ( ed,k,reduced holds. 
In case at least one DPDCH is configured, iIf any ed,k,reduced/c is less than the smallest quantized value of Table 1B.2 in [3] subclause 4.2.1.3, DTX may be used on that E-DPDCH. 
In case no DPDCH is configured, if any ed,k,reduced/c is less than [coffee]/c, that ed,k shall be set to ed,k,min such thated,k,min/c = min ([coffee]/c, ed,k,original/c), where ed,k,original denotes the E-DPDCH gain factor before reduction. 
[…]
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