3GPP TSG RAN WG1 Meeting #73
R1-132515
Fukuoka, Japan, 20th – 24th May 2013
Agenda Item:
5.4.1
Source: 
ZTE
Title: 
Link Analysis of FET ACK Indication Methods for DL FET
Document for:
Discussion
1 Introduction 
In RAN1#72bis DCH enhancements was discussed. To support the DL FET, two new methods for UE to feedback the ACK indication have been investigated:
· Method 1 is to add a new uplink channel FET-DPCCH [3];
· Method 2 is to introduce a new uplink DPCCH frame / slot structure [4]

 REF _Ref355884179 \r \h 
[5].
This contribution presents the simulation results about the comparison of the two methods for Downlink Frame Early Termination.
2 FET ACK Indication Methods for DL FET
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 Node B. The Node B 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 Node B 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, two new methods for UE to feedback the ACK indication has been investigated. Method 1 is to add a new uplink channel FET-DPCCH [3], and Method 2 is to introduce a new uplink DPCCH frame / slot structure [4]

 REF _Ref355884179 \r \h 
[5].
2.1 Method 1: (Add a new uplink channel FET-DPCCH)
The details of method 1 are illustrated in Table 1, Table 2 and Figure 2.
Table 1: TFCI Control Channel Slot Format

	Slot Format
	Channel Bit Rate
	Channel Symbol Rate
	SF
	Bits/Slot

	0
	15
	15
	256
	10


Table 2: TFCI Control Channel Parameters

	Parameter
	Value

	TFCI encoding
	(20,5) Reed Muller Code

	Multiplexing
	Sent using a new channelization code on the UL

	Transmission
	Transmitted over the first 2 slots of every 20ms TTI
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Figure 2: TFCI Control channel carrying TFCI and ACK information on UL
2.2 Method 2: (Introduce a new uplink DPCCH frame / slot structure)

The details of method 2 are illustrated in Table 3, Table 4 and Figure 3.
Table 3: 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 4: 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
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Figure 3: New uplink DPCCH frame structure with Frame Early Termination

3 Link Level Simulation for Uplink
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Figure 4: Link performance comparison of two ACK indication methods (AWGN)
[image: image5.emf]-21 -20.5 -20 -19.5 -19 -18.5

10

-4

10

-3

10

-2

10

-1

10

0

Rx EcN0

BLER

PA3

 

 

method 2

method 1


Figure 5: Link performance comparison of two ACK indication methods (PA3)

We can see from Figure 4 and Figure 5 that the method 2 has 1.1~1.2 dB gain over the method 1. This could be explained by the fact that the method 1 requires additional power allocation for the FET-DPCCH channel transmission. If fewer slots are used for FET ACK transmission in FET-DPCCH, the difference between the two methods would be reduced.
4 Conclusion 
This contribution compares the two methods for FET ACK indication for DL FET operation. Based on the link level simulation results, the method 2 has 1.1~1.2 dB gain over the method 1. The method 2 takes full advantage of the TFCI field of uplink DPCCH, and does not need to introduce new channel for feedback the result of downlink Frame Early Termination. From the receiver perspective the decoding resource could be saved with the method 2.
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Annex A: Simulation Assumptions

The simulation assumptions refer to [6][7], except for those listed in Table 5 and Table 6 below. 
Table 5: DPDCH parameters
	Vocoder
	Transport block
	TBS=

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

	AMR12.2K
	Full
	244
	16
	64
	20ms
	1/3 Conv
	2.694


Table 6: 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


For Method 1 the FET-DPCCH power offset = 0dB. For Method 1 and Method 2 the DPCCH power offset all set as 0dB, and the DPDCH setting is the same, considering the error rate of TFCI. 
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