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1
Introduction
With frame early termination (FET), there is a possibility to turn off control channels when both UL and DL links have been successfully decoded. Termination of control channels on both ends follows an ACK message sent from one side to the other, and a missed ACK may result in awry transmit power control, in particular in the absence of a mechanism of detecting TPC erasures. This scenario is illustrated in Figure 1, and was also discussed in [1].
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Figure 1: When transmit side sends an ACK and turns off the transmitter, ILPC may behave erratically in case of missed ACK detection.
In this contribution, the impact on ILPC behaviour to random TPC behaviour at transmit side due to missed ACK is evaluated, without assuming any TPC erasure detection mechanism in place at receiver side.  In practice, TPC erasure detection is often in place especially in hand-over situations, however, for the purpose of this study, TPC erasure detection is not considered.
2
Simulation Model
UL transmission is considered, and the impact on UL transmit power control from missing ACK on DL for UL FET is evaluated.  The UL transmission uses TDM ACK carried over DPCCH, and TFCI information sent at the beginning of DPCCH.  

It is assumed upon successful decoding of UL transmission, ACK sent on DL is missed with a probability of 15%.  Once DL ACK miss detection occurs, UL ILPC enters a random phase where UL transmit power is adjusted randomly up or down.  

It is also assumed that DL link always decodes prior to UL and by the time UE receives DL ACK, NodeB has terminated TPC control channel. This is a worst case scenario from ILPC impact point of view, since in many cases, DL decodes later than UL, and thus NodeB continues sending ULTPC commands on DL even after sending the ACK on the DL.
Table 1: Simulation setup

	FET-DPCCH 
	Disabled – TFCI carried over DPCCH in the first 7 slots

	UL DPDCH
	Repeated twice with 10ms TTI

	UL DPCCH slot format
	5 pilots, 2 TPC, 3 TFCI/NACK/ACK

	BLER Target Slot
	15

	BLER Target
	15%

	Final BLER Target at 20ms
	1%

	Channels
	ITU PA3, PB3, VA30, VA120

	Traffic 
	AMR 12.2Kbps

	DL ACK Pmiss
	15%

	DL/UL Control channels termination
	As soon as UL decodes at NodeB + 2 slots delay for DL ACK

	FET opportunity
	Every slot starting slot 9

	ACK delay
	2 slots


2
Simulation Evaluation Results

Since ILPC upon missed ACK enters a random walk of UP/Down with equal probability (after all TPC is turned off and TPC decoding attempts to decode TPC based on noise), it is expected that on the average, there are equal number of UP and down adjustments, and ILPC stays close the SIR point.  This hypothesis is put to test in simulation.

Table 2 shows the net loss due to missed ACK and its impact on ILPC due to random TPCs.  It is observed that even though ILPC enters random phase upon missed ACK, BLER still converges to its target value, final BLER value at slot 30 is converged to the 1% target value. Moreover, the net loss in received Ec/No compared to the case of no missed ACK detection errors is about 0.2dB.  It should be noted that this loss is expected to be reduced with less FET opportunities, since the chance of entering random ILPC phase reduces with less number of FET opportunities. 

Table 2: ILPC with random TPC upon FET, TDM ACK, ACK opportunity every slot, 15% Pmiss

	Channel
	Packet Type
	Bler at Slot 15
	Final BLER at Slot 30
	Average Received Ec/No (dB)
	Average Ec/No dB loss vs perfect ILPC

	PA3
	FULL
	0.1501
	0.0027
	-19.2679
	0.1959

	PA3
	SID
	0.1501
	0.0033
	-22.2048
	0.1998

	PB3
	FULL
	0.1501
	0.0033
	-18.9617
	0.2088

	PB3
	SID
	0.1501
	0.0038
	-21.9802
	0.1976

	VA30
	FULL
	0.1501
	0.0081
	-18.4845
	0.218

	VA30
	SID
	0.1501
	0.007
	-21.521
	0.211

	VA120
	FULL
	0.1501
	0.0045
	-18.1276
	0.1994

	VA120
	SID
	0.1501
	0.005
	-21.2009
	0.2002


3
Conclusion

The impact on ILPC due to missed ACK detection and awry TPC behaviour is evaluated in simulation in this document for missed ACK detection of probability of 15%.  When transmitter sends an ACK and turns the control channels off, the receive side may react to noise for TPC.  Since TPC is based on noise in this case, on the average there are equal number of up and down adjustments.  This hypothesis is tested in simulation and it is seen that in the worst case of FET opportunity in every slot, and when the DL control channels are gated as soon as NodeB decodes UL. An impact of about 0.2dB in link efficiency is observed compared to the case of zero chance of missed ACK detection and random ILPC.  This worst-case loss is still negligible and will be further reduced with less number of FET opportunities, enabling a form of TPC erasure mechanism.
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