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1 Introduction 
In RAN1#72bis DCH enhancements was discussed. On Frame Early Termination feedback reliability requirement it is noted down the following conclusion for both UL and DL:
· The ACK-channel performance needs to be looked at against false alarm and missed ACK.

· The current RAN1 assumption for false alarm performance is 0.1% or less

· The missed-ACK performance should be investigated against the used ACK transmit power 
This contribution presents the simulation results about the miss detection and false alarm of new Uplink DPCCH Frame/Slot Structure for Downlink Frame Early Termination [3].
2 New Uplink DPCCH Frame/Slot Structure for Downlink Frame Early Termination
The scheme of downlink frame early termination (FET) is illustrated in Figure 1. The UE attempts to decode the CS voice packet carried via DPDCH before receiving the two entire radio frames which is the TTI length for voice service. If decoded successfully during any attempts the UE will indicate an ACK to the NodeB. The NodeB will then terminate the DPDCH transmission after receiving the ACK indication and will resume the DPDCH transmission in the next coming TTI. 
The DL FET scheme will help save the NodeB power consumption due to DTX data transmission upon ACK indication. The UE power consumption could also be saved thanks to DRX operation. Statistically the inter-channel interference is reduced thus improve the system capacity.
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Figure 1: Frame Early Termination in Downlink
To support the DL FET, a new mechanism for UE to feedback the ACK indication is to be investigated. One possible way is to introduce a new uplink DPCCH frame / slot structure. The new uplink DPCCH frame structure is depicted in Figure 2, Table 1 and Table 2.
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Figure 2: New uplink DPCCH frame structure with Frame Early Termination

Table 1: DPCCH Slot Format
	Slot Format #i
	Channel Bit Rate (kbps)
	Channel Symbol Rate (ksps)
	SF
	Bits/

Frame
	Bits/

Slot
	Npilot
	NTPC
	NTFCI/ ACK
	NFBI
	Transmitted slots per radio frame

	0A
	15
	15
	256
	150
	10
	5
	2
	3
	0
	15


Table 2: DPCCH Parameters

	Parameter
	Value

	TFCI encoding
	(20,7) the same with the type B CQI of MIMO

	ACK/NACK encoding
	ACK (1 1 1); NACK (0 0 0）

	Transmission
	Transmitted over the first 7 slots of every 20ms TTI


3 Link Level Simulation
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Figure 3: False alarm and miss detection performance (AWGN)

From Figure 3 we can see the EcN0 is -20.4dB when the false alarm performance is 0.1%, the EcN0 is -19.7dB when the miss detection performance is 0.1% and the EcN0 is -20.7dB when the miss detection performance is 1% at AWGN.
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Figure 4: False alarm and miss detection performance (PA3)

From Figure 4 we can see the EcN0 is -17.8dB when the false alarm performance is 0.1%, the EcN0 is -17dB when the miss detection performance is 0.1% and the EcN0 is -19.2dB when the miss detection performance is 1% at PA3.

4 Conclusion 
This contribution analyzes the false alarm and miss detection of a new uplink DPCCH frame structure for DL FET ACK indication. Based on the link level simulation analysis:

· The EcN0 is -20.4dB when the false alarm performance is 0.1%, the EcN0 is -19.7dB when the miss detection performance is 0.1% and the EcN0 is -20.7dB when the miss detection performance is 1% at AWGN.
· The EcN0 is -17.8dB when the false alarm performance is 0.1%, the EcN0 is -17dB when the miss detection performance is 0.1% and the EcN0 is -19.2dB when the miss detection performance is 1% at PA3.

5 Reference

[1] 3GPP TS 25.211, “Physical channels and mapping of transport channels onto physical channels (FDD)”
[2] 3GPP TS 25.212, “Multiplexing and channel coding (FDD)”
[3] R1-131129, Uplink DPCCH Design for Downlink Frame Early Termination, ZTE, RAN1#72bis
[4] R1-131703, Simulation Assumptions for DCH Enhancements, Qualcomm Incorporated, RAN1#72bis
Annex A: Simulation Assumptions
Performance of different pilot bits the simulation assumptions refer to [4], except for those listed in Table 3 and Table 4 below. 
Table 3: DPDCH parameters
	Vocoder
	Transport block
	TBS=

Ninfo
	CRC size=Ncrc
	DPDCH Spreading factor
	DPDCH/ DPCCH gain factors (dB)

	AMR12.2K
	Full
	244
	16
	64
	2.694


Table 4: Propagation Conditions for Multipath Fading Environments
	Channel
	Relative Delay 

[ns]
	Relative Mean Power [dB]

	 PA3
	0, 110, 190, 410
	0, -9.7, -19.2, -22.8
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