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1
Introduction
The DL overhead associated with ACK/NAK signaling for E-DCH has been evaluated in [1][2][3][4]. The underlying simulation assumptions are different in all contributions.

· R1-03-1011 – Tri-state signaling, Realistic channel estimation, non-SHO, CDM/TDM modes
· R1-03-1379 – Dual-state signaling, Realistic channel estimation, non-SHO, TDM mode

· R1-03-1210 – Dual-state signaling, Realistic channel estimation, SHO vs. non-SHO, CDM/TDM mode
· R1-04-0023 – Dual-state signaling, Ideal channel estimation, SHO, TDM mode

In this document, we combine a subset of ACK/NAK non-SHO results from [1][2][3] in a tabular format and propose to add the following text in TR 25.896. 

Further, the DL signaling for scheduling messages (non-SHO) was evaluated in [5]. We propose to add the relevant text from [5] into TR 25.896.
2
Text Proposal
 ---------------- Start text proposal --------------

9.2.3 Downlink Signalling
9.2.3.1
ACK/NAK Signalling

Tables 9.2.3.1.1 to 9.2.3.1.7 show the DL overhead associated with ACK/NAK signaling. 
With a dual-state receiver, ACK and NAK bits are equally protected, i.e., ACK/NAK signal error rate is the same. 
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With a tri-state receiver, the NAK signal is mapped to DTX and the error rate is fixed at 0.1%. Therefore, Node-B transmit power is used only when ACK or ACKC bits are transmitted. ACKC implies an ACK and a scheduling pointer to use the same E-DCH TFCS as earlier.
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The detailed simulation assumptions are shown in the contributions. The TTI averaged Tx Ec/Ior is computed by taking the duty cycle of EU bits into account. 
In a TDM mode:
· SF=128 + 6 repetitions per 2ms ( 128 EU chips per slot ( -13 dB duty cycle

· SF=256 + 6 repetitions per 2ms ( 256 EU chips per slot ( -10 dB duty cycle

In both cases, the computed average Tx Ec/Ior remains the same. The same argument holds for 10ms TTI as well.
The duty cycle of EU chips in a CDM mode is 100%.
Table 9.2.3.1.1: TTI Average Tx Power Overhead (dB) – Dual-State Receiver – 2ms TTI
	Channel Model
	TTI
	SF
	Repetitions
	Geometry

(dB)
	Dual-state Receiver

	
	
	
	
	
	Error Rate = 1%
	Error Rate = 0.1%

	Case1 3kph
	2 ms
	128
	6
	0
	-28.5
	-26.0

	PedA 3kph
	2 ms
	256
	6
	0
	-25.3
	-

	PedB 3kph
	2 ms
	256
	6
	0
	-28.0
	-25.0

	Case3  30kph
	2 ms
	128
	6
	0
	-31.0
	-27.0

	VehA 30kph
	2 ms
	256
	6
	0
	-28.5
	-24.8

	PedA 3kph
	2 ms
	256
	6
	6
	-29.6
	-27.0

	PedB 3kph
	2 ms
	256
	6
	6
	-31.3
	-28.3

	VehA 30kph
	2 ms
	256
	6
	6
	-32.5
	-29.0


        Sources: R1-03-1379, R1-03-1210

      Table 9.2.3.1.2: TTI Average Tx Power Overhead (dB) – Tri-State Receiver – 2ms TTI

	Channel Model
	TTI
	SF
	Repetitions
	Geometry

(dB)
	Tri-state Receiver

	
	
	
	
	
	ACK/C Error Rate = 1%

	PedA 3kph
	2 ms
	128
	6
	0
	-15.6

	PedB 3kph
	2 ms
	128
	6
	0
	-19.9

	VehA 30kph
	2 ms
	128
	6
	0
	-19.5

	PedA 3kph
	2 ms
	128
	6
	6
	-21.6

	PedB 3kph
	2 ms
	128
	6
	6
	-23.2

	VehA 30kph
	2 ms
	128
	6
	6
	-23.8


                  Source: R1-03-1011
Table 9.2.3.1.3: TTI Average Tx Power Overhead (dB) – Dual-State Receiver – 10ms TTI
	Channel Model
	TTI
	SF
	Repetitions
	Geometry

(dB)
	Dual-state Receiver

	
	
	
	
	
	Error Rate = 1%
	Error Rate = 0.1%

	Case1 3kph
	10 ms
	128
	30
	0
	-35.2
	-31.6

	PedA 3kph
	10 ms
	256
	30
	0
	-31.6
	-28.5

	PedB 3kph
	10 ms
	256
	30
	0
	-35.5
	-32.7

	Case3  30kph
	10 ms
	128
	30
	0
	-35.2
	-33.0

	VehA 30kph
	10 ms
	256
	30
	0
	-36.9
	-33.9

	PedA 3kph
	10 ms
	256
	30
	6
	-37.4
	-34.2

	PedB 3kph
	10 ms
	256
	30
	6
	-38.7
	-35.8

	VehA 30kph
	10 ms
	256
	30
	6
	-40.7
	-37.9


        Sources: R1-03-1379, R1-03-1210
Table 9.2.3.1.4: TTI Average Tx Power Overhead (dB) – Tri-State Receiver – 10ms TTI
	Channel Model
	TTI
	SF
	Repetitions
	Geometry

(dB)
	Tri-state Receiver

	
	
	
	
	
	ACK/C Error Rate = 1%

	PedA 3kph
	10 ms
	128
	30
	0
	-23.2

	PedB 3kph
	10 ms
	128
	30
	0
	-27.8

	VehA 30kph
	10 ms
	128
	30
	0
	-29.2

	PedA 3kph
	10 ms
	128
	30
	6
	-29.3

	PedB 3kph
	10 ms
	128
	30
	6
	-31.0

	VehA 30kph
	10 ms
	128
	30
	6
	-33.0


                 Source: R1-03-1011
Table 9.2.3.1.5: TTI Average Tx Power Overhead (dB) – Increased Repetitions
	Channel Model
	TTI
	SF
	Repetitions
	Geometry (dB)
	Dual-state Receiver

	
	
	
	
	
	Error Rate = 1%
	Error Rate = 0.1%

	Case1 3kph
	2 ms
	128
	12
	0
	-28.0
	-25.2

	Case3  30kph
	2 ms
	128
	12
	0
	-28.2
	-25.5

	Case1 3kph
	10 ms
	128
	60
	0
	-34.0
	-31.0

	Case3 30kph
	10 ms
	128
	60
	0
	-35.2
	-34.0


   
    Source: R1-03-1210
A short-term average Tx Ec/Ior can be computed by averaging the transmit power only over the duration of transmission of EU bits. 
In a TDM mode:

· SF=128 + 6 repetitions per 2ms ( Average over 128 EU chips per slot

· SF=256 + 6 repetitions per 2ms ( Average over 256 EU chips per slot

· SF=256 + DCCH ( Average over the transmission duration of DCCH chips per slot

For the TDM mode, the short-term average indicates the power offset (PO) needed for the EU field relative to DPDCH.
For the CDM mode, the duty cycle of EU chips is 100%. Therefore, there is no difference between short-term and TTI averaged Tx Ec/Ior.
Table 9.2.3.1.6: Short-Term Average Tx Power Overhead (dB) – Dual-State Receiver – 2ms TTI

	Channel Model
	TTI
	SF
	Repetitions
	DCCH 3.4 kbps 40ms TTI
	Geometry

(dB)
	Dual-state Receiver

Error Rate = 0.1%

	
	
	
	
	
	
	TDM
	CDM

	Case1 3kph
	2 ms
	128
	6
	-
	0
	-13.0
	-26.0

	PedA 3kph
	2 ms
	256
	6
	-15.5
	0
	-
	-

	PedB 3kph
	2 ms
	256
	6
	-18.0
	0
	-15.0
	-25.0

	Case3  30kph
	2 ms
	128
	6
	-
	0
	-14.0
	-27.0

	VehA 30kph
	2 ms
	256
	6
	-20.2
	0
	-14.8
	-24.8

	PedA 3kph
	2 ms
	256
	6
	-20.7
	6
	-17.0
	-27.0

	PedB 3kph
	2 ms
	256
	6
	-21.3
	6
	-18.3
	-28.3

	VehA 30kph
	2 ms
	256
	6
	-23.8
	6
	-19.0
	-29.0


           Sources: R1-03-1379, R1-03-1210

Table 9.2.3.1.7: Short-Term Average Tx Power Overhead (dB) – Dual-State Receiver – 10ms TTI

	Channel Model
	TTI
	SF
	Repetitions
	DCCH 
3.4 kbps 40ms TTI
	Geometry

(dB)
	Dual-state Receiver

Error Rate = 0.1%

	
	
	
	
	
	
	TDM
	CDM

	Case1 3kph
	10 ms
	128
	30
	-
	0
	-18.6
	-31.6

	PedA 3kph
	10 ms
	256
	30
	-15.5
	0
	-18.5
	-28.5

	PedB 3kph
	10 ms
	256
	30
	-18.0
	0
	-22.7
	-32.7

	Case3  30kph
	10 ms
	128
	30
	-
	0
	-20.0
	-33.0

	VehA 30kph
	10 ms
	256
	30
	-20.2
	0
	-23.9
	-33.9

	PedA 3kph
	10 ms
	256
	30
	-20.7
	6
	-24.2
	-34.2

	PedB 3kph
	10 ms
	256
	30
	-21.3
	6
	-25.8
	-35.8

	VehA 30kph
	10 ms
	256
	30
	-23.8
	6
	-27.9
	-37.9


           Sources: R1-03-1379, R1-03-1210

9.2.3.2
Signalling for Scheduling Messages

For a tri-state scheduling pointer, the following error requirements are assumed.
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For a dual-state scheduling pointer, the following error requirements are assumed.
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The scheduling message structures are shown in Table 9.2.3.2.1. 

The scheduling grant message is mapped on a separate SF=256 code.

The scheduling pointer is time-multiplexed onto DPCH using an EU field (TDM). The simulations were conducted using SF=256 for a dual-state and SF=128 for a tri-state structure.
Table 9.2.3.2.1: Scheduling Message Structure

	Parameter
	Scheduling Grant
	Scheduling Pointer

	Code
	Convolutional
	Repetition

	Information Bits
	5
	1

	CRC bits
	16
	-

	Modulation
	QPSK
	QPSK

	Hadamard Code Length
	-
	-

	Number of bits per slot in EUL field
	-
	2

	DPCH Slot Format
	8
	New

	SF
	256
	128 (Tri-state) or 256 (Dual-state)

	Number of Grants per code
	1
	-


Table 9.2.3.2.2: TTI Average Tx Power Overhead (dB)
	Channel model
	TTI
	Geometry

(dB)
	Scheduling Grant
	Dual-state Pointer
	Tri-state Pointer

	
	
	
	
	Error = 10%
	Error = 1%
	

	PedA 3kph
	2 ms
	3
	-13.9
	-33.4
	-27.9
	-19.1

	PedB 3kph
	2 ms
	3
	-17.6
	-36.3
	-29.8
	-22.2

	VehA 30kph
	2 ms
	3
	-17.2
	-37.4
	-30.8
	-22.3

	VehA 120kph
	2 ms
	3
	-18.3
	-37.8
	-31.5
	-22.9

	PedA 3kph
	10 ms
	3
	-22.3
	-39.9
	-34.5
	-26.8

	PedB 3kph
	10 ms
	3
	-25.5
	-43.4
	-37.4
	-29.9

	VehA 30kph
	10 ms
	3
	-27.0
	-44.8
	-39.1
	-31.6

	VehA 120kph
	10 ms
	3
	-27.7
	-45.1
	-39.3
	-32.0


       Source: R1-03-1232, R1-03-1379
---------------- End text proposal --------------

References

[1] R1-03-1011, Comparison of TDM and CDM ACKCH Performance, Qualcomm Europe
[2] R1-03-1379, Dual state results for DL Signaling Overhead, Qualcomm Europe

[2] R1-03-1210, Downlink signalling performance link level simulation results, Nokia

[4] R1-04-0023, ACK/NAK signaling performance for E-DCH in soft handover, LG Electronics

[5] R1-03-1232, TP on DL signaling overhead for scheduling messages, Qualcomm Europe



















































_1138048861.unknown

_1138048989.unknown

_1138091573.unknown

_1130149199.unknown

