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1 Introduction 
The new Rel-12 HSPA SI “Study on Further EUL Enhancements” [1] was approved in RAN#58. The topic “UL control channel overhead reduction” was discussed a little bit in the previous RAN1 meetings. One possible enhancement is to adopt the frame early termination (FET) mechanism, which is proposed for R99 DCH enhancements, and extend to the 10ms TTI E-DCH [2].
In this contribution we will further analyze the FET for E-DCH and provide our evaluation results.

2 FET for 10ms TTI E-DCH
The scheme of 10ms TTI E-DCH FET is illustrated in Figure 1. NodeB attempts to decode E-DPDCH before receiving the entire radio frame. If decoded successfully during any attempts NodeB will indicate an ACK to the UE. The UE will then terminate the E-DPDCH / E-DPCCH transmission after receiving the ACK indication.
The ACK indication should be provided to the UE as soon as possible. From this aspect the existing E-HICH is not an appropriate way to carry the ACK indication. The design options of either as part of DL DPCCH or as a new code channel as proposed in [3] could be considered. In this contribution, the early decode ACK delay is assumed to be 2 slots, as illustrated in Figure 1.
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Figure 1:  FET for 10ms TTI E-DCH
3 Simulation Results
The simulation is performed to evaluate the FET performance of 10ms TTI HSUPA packets. In our simulation, the BLER target is set to 1% after the first transmission and no re-transmission is performed. The decoding attempt is performed every 2ms (3 slots). The result is shown in Figure 2.
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Figure 2:  FET simulation results for 10ms TTI E-DCH
From the simulation results in Figure 2, we can have the following observations.
Observation 1:
The decoding success rate is small at the end of 6 ms, about 12% for PA3 and VA3, 30% for VA30. Considering the FET-ACK delay (2 slots), these packets could be DTX’ed for 4 slots and benefit from the FET operation.
Observation 2:
The decoding success rate jumps to about 80% at the end of 8 ms. However, these packets could be DTX’ed for only 1 slot due to the FET-ACK delay. The benefit from the FET operation is quite limited.
Observation 3:
The decoding success rate is about 99% at the end of 10 ms. However, no FET operation could be performed for the packets decoded successfully in the last 2 ms. Thus no FET gain is expected for these packets.

Most early termination of 10ms TTI HSUPA packets happens in the last 4 ms of a TTI. The FET gain is not significant (around 10% in terms of UE transmit power reduction). Considering the impact of introducing FET for HSUPA packets, e.g. new channel to carry FET-ACK indication as discussed in the DCH enhancement SI, we don’t think it is justified to introduce FET operation for 10ms TTI E-DCH. Thus, we have the following proposal.
Proposal 1:
FET for 10ms TTI E-DCH is not considered as one candidate for further EUL enhancements.
4 Conclusion 
In this contribution we discuss the FET operation for 10ms TTI E-DCH. Simulation is performed to evaluate the HSUPA FET performance. We don’t see an enough gain to justify introducing the FET operation for 10ms TTI E-DCH.
We propose that, 
Proposal 1:
FET for 10ms TTI E-DCH is not considered as one candidate for further EUL enhancements.
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Annex A
Simulation Assumptions
Table A1: HSUPA link level simulation assumptions
	Parameter
	Value

	Physical Channels
	E-DPDCH, E-DPCCH, DPCCH

	E-DCH TTI [ms]
	10

	Modulation
	QPSK

	TBS [bits]
	10 ms TTI: 690

	Number of physical data channels and spreading factor
	10 ms TTI TBS690: 1xSF16

	20*log10(βed/βc) [dB]
	10 ms TTI TBS690: 6

	20*log10(βec/βc) [dB]
	10 ms TTI: 0

	20*log10(βhs/βc) [dB]
	2

	Number of H-ARQ Processes
	10 ms TTI: 4

	Target Number of H-ARQ Transmissions
	10 ms TTI: 1

	BLER Target after 1st transmission
	1 %

	Number of Rx Antennas
	2

	Number of Tx 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 - 3 slot filtering

	Inner Loop Power Control
	ON

	Outer Loop Power Control
	ON

	Inner Loop PC Step Size
	±1 dB

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

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

	UL TPC Generation
	Based on 1 slot received signal energy of the intended UE.

	Propagation Channel
	 AWGN, PA3, VA3, VA30

	NodeB Receiver Type
	Rake Receiver

	Antenna imbalance [dB]
	0

	UE Tx Antenna Correlation
	0

	UE Rx Antenna Correlation
	0

	UE DTX
	OFF
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