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1 Introduction
In ‎[1] and ‎[2] we discussed possible enhancements in order to provide an EUL coverage that approaches the DCH coverage even for 2 ms E-DCH TTI. Based on the received feedback and the simulation results in ‎[2] and ‎[3], the most promising way forward seems to be improvements related to the EUL power control at UE power limitation.

Our simulation results are repeated in the Appendix for information, with some further plots compared to ‎[2].

2 Discussion
Currently, the E-DPDCH gain factor is scaled down to a specified minimum factor of ed,k,min = 8/15 at UE power limitation before the physical channels are scaled equally to meet the UE maximum transmission power. However, the configured E-DPDCH gain factor for transmitting e.g. VoIP is typically much larger than this minimum gain factor value, which in power limitation results in HARQ retransmissions and increased transmission delay before the data can be decoded correctly. 
In an attempt to avoid the increased delay for time critical information and potential packet loss, the outer-loop power control (OLPC) will typically attempt to trigger higher power usage at the UE by raising the SIR target. This is likely to further complicate the resource situation in power limited scenarios. For example, if the NodeB reports a high number of HARQ retransmissions for a certain user to the RNC, and the RNC responds by increasing the SIR target, this will only cause the UL control channels to grab an even larger share of the scarce UE power, thus decreasing the remaining amount of power available for E-DPDCH even further. We see two different approaches to help the situation:

a) Make the minimum E-DPDCH gain factor, ed,k,min, below which equal scaling of the physical channels is applied, configurable by the network.

b) Introduce NodeB signalling to the RNC that the SIR target should not be increased in response to a high number of retransmissions for the user, i.e. a RAN3 solution.

The first approach ought to be faster and more robust, but the second approach has the potential to help the situation also for legacy UEs. We propose to adopt both approaches for Rel-8.

3 Conclusions

We propose to discuss and if possible agree to the described approaches for improved EUL power control at power limitation in Rel-8.
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5 Appendix: Simulations
In order to investigate the impact of a configurable ed,k,min, a VoIP coverage simulation was performed. A simple scenario is used, i.e. a single omni cell scenario. The UEs start close to the base station and then move out from the base station. Every second, the packet loss ratio is calculated and we can plot it as a function of the UE’s distance from base station. The parameters are given in Table 1.

Table 1: Simulation parameters for evaluation of equal scaling in case of UE power limitation
	Parameter
	Value/Comment

	Receiver
	RAKE2 with Incremental Redundancy

	Max UE power
	21 dBm

	Channel model
	3GPP TU

	UE speed
	10 m/s

	DPDCH channel
	No, only E-DCH

	Demodulator loss model
	Realistic

	Voice codec
	AMR12.2

	RoHC
	3 bytes overhead

	Transport block size
	355 bits

	βed
	42/15

	ed,k,min
	8/15 (fixed), 42/15 (configurable)

	c
	1

	OLPC
	On, based on # HARQ transmission attempts

	TTI length
	2 ms TTI

	Max # HARQ transmission attempts
	2, then the packet is considered lost

	VoIP activity
	100 %

	Number of UEs
	25


Figure 1 shows the VoIP packet loss ratio as a function of the UE’s distance from the base station. Note that when we calculate the packet loss ratio, we consider all UEs’ lost VoIP packets divided by all transmitted packets. Figure 1 clearly shows that using a configurable ed,k,min can increase the VoIP coverage, in this case by more than 70% in terms of area coverage. The results are somewhat different than the ones presented in ‎[2] due to a discovered bug in the simulator, but the trends are the same.
The current power scaling with a fixed ed,k,min of 8/15 performs worse than the case with a configurable setting. With the current power scaling, the E-DPDCH gain factor may be downscaled to less than a fifth of the configured gain factor for voice (42/15 down to 8/15). This leads to a high probability of many re-transmissions, an increase of the DPCCH SIR target that further reduces the power headroom for data, and lost VoIP packets. With the configurable setting, the DPCCH is also downscaled and the originally configured E-DPDCH gain factor for voice is retained. Although this will lead to a lowering of the received DPCCH SIR at the base station, the benefit of leaving enough E-DPDCH power for voice is seen to be significant.
Figure 2 shows UL DPCCH SIR target and estimated received UL DPCCH SIR. Note that the “equal power scaling” does not result in a very large degradation of the UL DPCCH SIR (nor the SIR of the other UL control channels), but instead serves to keep the UL DPCCH SIR at the desired level, i.e. a level that is similar to the level obtained in the inner part of the cell.

The case with SRB transmission has also been analysed and exhibits similar behaviour although the required gain factor is somewhat lower than for voice, typically 3-4 times today’s ed,k,min.
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Figure 1: Coverage with current power scaling and equal power scaling
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Figure 2: UL DPCCH SIR with current power scaling and equal power scaling

Figure 3 and Figure 4 show the UL DPCCH transmit power and total UE transmit power, respectively.
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Figure 3: UL DPCCH transmit power with current power scaling and equal power scaling
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Figure 4: Total UE transmit power with current power scaling and equal power scaling
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