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1. Introduction

Although the basic structure of the E-AGCH have been agreed upon, the number of information bits is not yet finalized and the exact number depends on the outcome of RAN2 scheduling discussions. This paper discusses the E-AGCH contents and provide link and system simulation results for 4-10 bits of information (not including the CRC), providing insight into the E-AGCH power consumption.

2. E-AGCH Contents

The E-AGCH contents is open and the only agreements so far is the use of 16-bit ID-specific CRC and 1 bit SingleProcess. Additionally, n bits setting the maximum E-DPDCH/DPCCH power ratio will be included.

The SingleProcess flag is used for per-process scheduling ni case of 2 ms TTI. For simplicity it is desirable to use the same E-AGCH structure for both TTIs and thus include the SingleProcess flag also in case of 10 ms TTI, although it in this case always is set to the same value. This knowledge can be exploited in the UE for additional error protection in case of 10 ms TTI.

The E-DPDCH/DPCCH power ratio control the transport formats the UE may select among. The E-DPDCH power during the transmission is set relative the DPCCH by the E-TFC selection algorithm using a quantized ( factor. This is similar to R99, where the ( factors are quantized using 4 bits. As there seems to be little use of a finer granularity in the absolute grant than what the UE can set its ( factors to, it is reasonable to use 4 bits for the absolute grant. The values of the possible 16 power offsets relative to the DPCCH remains to be discussed.

To handle scheduling of different logical flows also between UEs, there are proposals to include priority information in the E-AGCH. In case of a high cell load, it is desirable that the UEs only transmit high priority data and the priority information is used to control from which logical flows the UE is allowed to transmit. Further discussions on this aspect can be found in [1]. Two bits are considered sufficient for priority indication.

To summarize, it is proposed to transmit the following information ion the E-AGCH:

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

· 1 bit SingleProcess flag.

· 2 bit priority information.

· 16 bit ID-specific CRC

Thus, in total there are 7 bits of information, protected by a 16 bit ID-specific CRC. In the following , the E-AGCH power consumption is investigate for this (and other) number of bits on the E-AGCH.

3. Link Results

The E-AGCH information fields are concatenated and encoded by the WCDMA convolutional encoder. The resulting coded sequence is transmitted over three slots in case of 2 ms signaling interval (for 10 ms the same structure is repeated five times) Hence, the codeword length will be 60 bits for SF 256, which is the current assumption in the specifications, or 120 bits for SF=128. To match the raw coded bit output from the convolutional encoder to either of these two lengths, puncturing and repetition is used. The repetition/puncturing is performed according to the R99 rate matching algorithm. The coding formats for the two SF cases are summarized in Table 1.

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

	256
	16
	4
	8
	30
	1/3
	84
	24
	0
	0.33

	256
	16
	6
	8
	32
	1/2
	60
	0
	0
	0.37

	256
	16
	8
	8
	34
	1/2
	64
	4
	0
	0.40

	256
	16
	10
	8
	36
	1/2
	68
	8
	0
	0.43

	128
	16
	4
	8
	28
	1/3
	84
	0
	36
	0.17

	128
	16
	6
	8
	30
	1/3
	90
	0
	30
	0.18

	128
	16
	8
	8
	32
	1/3
	96
	0
	24
	0.20

	128
	16
	10
	8
	34
	1/3
	102
	0
	18
	0.22


Table 1: E-AGCH coding formats.
There are three types of message error probabilities to consider for the E-AGCH:

· Miss Probability
For the intended UE, the CRC check fails.

· Error Probability
For the intended UE, the CRC checks but the E-AGCH content is incorrect.

· False Alarm Probability
For the unintended UE, the CRC checks. For 16-bit CRC, this probability is at most 2-16 ( 1.5(10-5. The actual false alarm probability is lower than this as the UD ID space is very sparse.

The different error events are plotted in Figure 1, assuming an AWGN channel and a standard Viterbi decoder. From these results, the required Ec/N0 for two scenarios can be obtained. The results are listed in Table 2. As seen from the tables, there is not a major difference between the two spreading factors. There is approximately 1.3 dB difference between 4 and 10 information bits for the absolute grant, regardless of the operating point and the SF.


[image: image1.wmf] 



 EMBED Word.Picture.8  [image: image2.wmf] 


Figure 1: Link results.

	SF
	E-AGCH bits

(excl. CRC)
	Miss prob 10-2
Error prob 10-3
	Miss prob 10-3
Error prob 10-4

	
	
	Ec/N0 req
	Limiting factor
	Ec/N0 req
	Limiting factor

	256
	4
	-23.19
	miss
	-22.00
	miss

	
	6
	-22.79
	miss
	-21.79
	miss

	
	8
	-22.48
	miss
	-21.32
	error

	
	10
	-21.87
	error
	-20.72
	error

	128
	4
	-23.37
	miss
	-22.29
	miss

	
	6
	-22.95
	miss
	-21.82
	error

	
	8
	-22.52
	error
	-21.35
	error

	
	10
	-21.93
	error
	-21.00
	error


Table 2: Ec/N0 requirement for the two scenarios considered, SF256 and SF128.

4. System Results

Based on the link simulations in Section 3, the E-AGCH power consumption per cell can be analyzed in a system-level simulator. The result is found in Figure 2. A total of 19 sites were used, each with 3 sectors, and the site to site distance was set to 1500 meters. The shadowing loss model is based on log-normal distribution with 8 dB standard deviation and a correlation distance of 100 meter. It is assumed that each E-AGCH is power controlled based on an offset to the transmit power of the associated DPCH of the addressed UE. In the simulations, the associated DPCH is set up according to the 12.2 kbps test case (SF 128, convolutional coding) defined in section A.3.1 of [2] with a target Ec/N0 of -17.6 dB
.

The transmit power of E-AGCH is determined as PEAGCH = PDPCH + (1 + (2, where (1 was set to account for the lack of SOHO gain for the E-AGCH. Up to 3-way SHO, with a handoff threshold of 3 dB, was allowed. The variable (2 accounts for the difference in Ec/N0 target for DPCH and E-AGCH. For example, if the target Ec/N0 for E-AGCH is –22 dB, then (2 = -22 –(-17.6) = -4.4 dB.

Based on this setup, the average cell-wide power consumption for E-AGCH and 2 ms TTI in the 3GPP Typical Urban and Pedestrian A channels (both with 3 km/h) is shown in Figure 2, assuming an E-AGCH Ec/N0 target of –22 dB. For other target values, the resulting plot is simply a shift of the curve in Figure 2. The value of (1 are chosen to achieve approximately 1% outage for the E-AGCH for each of the channel model. One could also consider to use the CQI reports (if HSDPA is configured) to power control the E-AGCH in the same way as the HS-SCCH can be power controlled. This would remove the need for (1 in SOHO and may result in a lower power consumption. 

Note that, in a realistic configuration, only a single E-AGCH is typically configured, although Figure 2 includes results for multiple E-AGCH as well. Furthermore, the simulations are performed assuming E-AGCH transmission activity in every TTI, although some scheduler implementations may transmit absolute grants less frequently.
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Figure 2: Average E-AGCH power consumption for different number of  channels configured.

5. Conclusion

It is proposed to include the following information in the E-AGCH:

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

· 1 bit SingleProcess flag.

· 2 bit priority information.

· 16 bit ID-specific CRC

Simulations indicate that the power consumption with the proposed number of bits is reasonable, 1%-4% of the base station power. 
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� According to Tables 8.5 and 8.6 of [2], required power allocation Ec/Ior to achieve 1% BLER in AWGN is –16.6 dB when own-cell received power to the sum of other-cell received power plus noise ratio is –1 dB. Thus, required Ec/N0  is –16.6-1=-17.6 dB.
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