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1. Introduction

The actual number of bits in the absolute grant message depends on the power consumption of E-AGCH[2] and outcome of RAN2 scheduling discussions. By simulation, the contribution discusses the question of how many information bits the AG can contain and how much does a bit in AG cost in terms of downlink transmission power required for E-AGCH..

2. Absolute grant and simulation

The E-AGCH contents agreed so far is the use of 16-bit ID-specific CRC and 1 bit SingleProcess. Additionally, n bits maximum allowed power ratio will be included.

The SingleProcess flag is used for supporting per-UE and per-HARQ based scheduling in case of 2 ms TTI. The maximum allowed power ratio control the transport formats the UE may select among. This is similar to R99, where the power ratio (( factor) is quantized using 4 bits. 7 bits may allow too fine granularity, hence 4-5 bits would be also sufficient. Additionally, There are proposals to include priority information and/or valid duration in the E-AGCH. 

E-AGCH is a downlink common physical channel which transmits the absolute grant of the E-DCH and have a fixed rate of 30kbps. As a result, 60 physical channel bits are available for each E-DCH TTI of 2ms. 

The absolute grant is transmitted in the physical channel of 60 bits per 2 ms after the coding procedure. The coding procedure[1] for the absolute grant includes: CRC attachment(CRC length equals to 16) , convolutional encoding using a rate 1/3 and rate matching. The coding formats for SF=256 are summarized in Table 1.

	SF
	CRC
	AG bits
	Tail bits
	Total 
	Conv coder
	Coded bits
	Punctured bits
	Effective code rate

	256
	16
	4
	8
	28
	1/3
	84
	24
	0.47

	256
	16
	5
	8
	29
	1/3
	87
	27
	0.48

	256
	16
	6
	8
	30
	1/3
	90
	30
	0.50

	256
	16
	7
	8
	31
	1/3
	93
	30
	0.52

	256
	16
	8
	8
	32
	1/3
	96
	36
	0.53

	256
	16
	9
	8
	33
	1/3
	99
	39
	0.55

	256
	16
	10
	8
	34
	1/3
	102
	42
	0.57


Table 1  The coding rates of the E-AGCH
The following options were considered when performing the link simulation of E-AGCH channel:

· The receiver knows the location of each ray on the channel a-priori, but the channel tap values (i.e. the complex coefficient associated with each multi path component) are estimated by the receiver

· Rate matching is done via R99 algorithm. when the total number of the bits is known, it is expected a fixed rate matching pattern. 

· AG information length: 4,6,8,10 bit

· Channel environment: AWGN, PB3, VA30

· 16 OCNS channel
3. Simulation Results 
Figure 1 illustrates the required Tx Ec/Ior in AWGN.  Table 2 illustrates the power requirement to achieve 1% BLER on the E-AGCH for various propagation channels as a function of the number E-AGCH bits. Table 3 compares E-AGCH performance between spreading factor of 256 and 128 in AWGN.
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Figure 1   Average Tx Ec/Ior – AWGN

	Channel model
	TTI
	Information Bits
	Average Tx Ec/Ior (dB)

	
	
	
	SF=256

	AWGN
	2 ms
	4
	-22.8

	AWGN
	2 ms
	6
	-22.5

	AWGN
	2 ms
	8
	-22.1

	AWGN
	2 ms
	10
	-21.7

	PB3
	2 ms
	4
	-17.5.

	PB3
	2 ms
	6
	-17.1

	PB3
	2 ms
	8
	-16.8

	PB3
	2 ms
	10
	-16.2

	VA30
	2 ms
	4
	-16.3

	VA30
	2 ms
	6
	-15.9

	VA30
	2 ms
	8
	-15.5

	VA30
	2 ms
	10
	-15.0


Table 2  Ec/Ior requirement, BLER 1%, SF=256
	Channel model
	TTI
	Information Bits
	Average Tx Ec/Ior (dB)

	
	
	
	SF=256
	SF=128

	AWGN
	2 ms
	4
	-22.8
	-23.2

	AWGN
	2 ms
	6
	-22.5
	-22.9

	AWGN
	2 ms
	8
	-22.1
	-22.6

	AWGN
	2 ms
	10
	-21.7
	-22.2


Table 3  Ec/Ior requirement difference between
SF=256 and SF=128, BLER 1%,AWGN

Several observations may be drawn from these results –

· Approximately 0.3-0.6 dB increase in Ec/Ior is required for an increase of two E-AGCH bits in the range considered.

· At 1% BLER, power requirements for 8 and 10 E-AGCH bits under PB3 channel are -16.2dB and –16.7dB, the difference between 8 and 10 E-AGCH bits translates into 0.31% increase in the Ec/Ior.
· In AWGN, A gain of 0.4-0.5 dB is achieved when SF=128 is used instead of SF=256.
4. Conclusions and Proposal

From the simulation above , we observe that approximately 0.3-0.6 dB increase in Ec/Ior is required for an increase of two E-AGCH bits in the range considered. 

In AWGN, A gain of 0.4-0.5 dB is achieved when SF=128 is used instead of SF=256. Considering code resource utilization, SF =256 is preferred. 

For saving the base station power, it is proposed to include the following information in the E-AGCH:

· 4-5 bit maximum E-DPDCH/DPCCH power ratio.

· 1 bit SingleProcess flag.

· 2 bit priority information
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Annex A: Simulation Assumptions

For the simulation results provided, Table 4 lists the simulation parameters used in this study, and table 5 lists Downlink Physical Channels and Power Levels.
	Simulation Assumptions 
Parameter


	Assumption

	Chip rate
	3.84 Mcps

	DL power control
	Off

	Receiver structure
	RAKE

	Channel estimation
	Non-Ideal (PCPICH-Based)

	Number of samples per chip (
[image: image2.wmf]P

) for channel synthesis1
	P=2– i.e. 2 samples per chip at input to receiver.

	Pulse shaping 
	On

	Number of bits in A/D converter
	Floating point

	RX AGC
	On

	P-CCPCH
	Random symbols transmitted – ignored by receiver

	SCH
	On








Table 4. Simulation Parameters
	Physical Channel
	Parameter
	Value
	Note

	P-CPICH
	P-CPICH_Ec/Ior
	-10dB
	

	P-CCPCH
	P-CCPCH_Ec/Ior
	-12dB
	Mean power level is shared with SCH.

	SCH
	SCH_Ec/Ior
	-12dB
	Mean power level is shared with P-CCPCH – SCH includes P- and S-SCH, with power split between both.

	OCNS
	OCNS _Ec/Ior
	
	Necessary power so that total transmit power spectral density of Node B (Ior) adds to one


Table 5  Downlink Physical Channels and Power Levels
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