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1. Introduction

The basic structure of the E-AGCH has been agreed upon [3] but the number of information bits is not yet finalized as the exact number depends on the outcome of RAN2 scheduling discussions. This paper discusses the E-AGCH contents and proposes a final format.

The following E-AGCH contents aspects have been agreed upon:

· 16 bit ID-specific CRC

· 1 bit SingleProcess flag

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

Additional bits are under discussion, e.g., for priority information [1]. In this contribution, the completion on the format with regards to priority information is proposed together with some simulation results in appendix  [6]. The simulation results provide indication on the E-AGCH error proneness and power consumption. The intention is to provide a comparative result to the number of bits proposed.

2. E-AGCH Contents

The SingleProcess flag is used for per-process scheduling in 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 could be exploited in the UE for additional error protection in case of 10 ms TTI.

The E-DPDCH/DPCCH power ratio controls the transport formats the UE may select
. The conclusion from RAN1 [3] is that the E-DPDCH/DPCCH power ratio on the E-AGCH is 5 bits. The value of the possible 32 power offsets relative to the DPCCH remains to be discussed.

It has been considered that the Absolute Grant could include duration. Evident is that it adds to the complexity. Consider the case were we have a duration signaled with one [1] bit: The bit could represent one TTI or infinite, hence it is valid for only the corresponding TTI or until the next grant is issued. At some point in time, we would need to specify the behavior and the state the UE should be in. It could be envisioned increased signaling load and latency as we request the UEs to frequently transmit a scheduling request and corresponding DL signaling of Absolute Grants. It is not intended to sort out the cases here, but considering also possible error cases it is evident that the concept would need thorough analysis. With this in mind we propose that the concept of duration associated/signaled with an Absolute Grant is not adopted.
To handle scheduling of different logical flows also between UEs, we have in [1] proposed to include priority information in the E-AGCH. In summary it is proposed that 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 are transmitted. Without this information, a UE would use “unused” parts of the scheduling grant for low priority data, which in some cases is not a desired behavior in a congested system. With the priority scheme we can achieve an immediate access to the system resources and exploit the low latency possibilities with E-DCH. A system experiencing high load we can thus maintain this immediate, low latency access behavior for high priority logical flows. Two bits are considered sufficient for priority indication.

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

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

· 1 bit SingleProcess flag.

· 2-bit priority information.

· 16 bit ID-specific CRC

In total 8 bits of information, protected by a 16-bit ID-specific CRC. 

3. Power Consumtion Aspects

In the link results appended we provide indication on the E-AGCH error proneness and power consumption. From the results, an indication of the required Ec/N0 for the scenarios can be shown. The comparison was made using an error probability of 10e-3 and 10e-4. The notable difference is approximately 1.3 dB between 4 and 10 information bits for the Absolute Grant, regardless of the operating point. Comparing 6 and 8 information bits, we can see that this difference is down to approximately 0.3 dB. 

Finally, in system simulation results, we have noted that the power consumption per cell for one E-AGCH would typically be between 1% and 3 % of the total power with an Ec/No target around 23dB.
4. Conclusion

It is proposed to include priority information bits in the E-AGCH. The format of the E-AGCH would constitute:

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

· 1 bit SingleProcess flag.

· 2 bit priority information.

· 16 bit ID-specific CRC

The priority bits would enable priority based scheduling and meet requirements on low latency at low load and immediate access for high priority logical flow in E-DCH at high loads. Furthermore simulations indicate that the power consumption with the proposed number of bits is reasonable.

Proposal: It is proposed that the priority bits are included in the E-AGCH format in order to meet low latency requirements as discussed above and that the stage two descriptions are adapted accordingly. 
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Appendix X

5.1. Power Consumption Aspects

5.1.1 Link Results

The E-AGCH information fields are concatenated and encoded by the 256-state 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. To match the raw coded bit output from the convolutional encoder 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 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


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 significantly 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. There is approximately 1.3 dB difference between 4 and 10 information bits for the absolute grant, regardless of the operating point.


[image: image1.wmf] 


Figure 1: Link results.

	SF
	AG 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


Table 2: Ec/N0 requirement for the two scenarios considered at SF256.

5.1.2 System Results

Based on the link simulations in Section 6.1.1, the E-AGCH power consumption per cell can be analyzed in a system-level simulator. They are 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 an 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 is chosen to achieve approximately 1% outage for the E-AGCH for each of the channel model. One could also consider using 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 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.

 Note also that the simulations are performed assuming E-AGCH transmission activity in every TTI, although many scheduler implementations only occasionally transmit an Absolute Grant.
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Figure 2: Average E-AGCH power consumption for different number of  channels configured. The plot represents a case of having approximately nine [9] bits on the E-AGCH.

� . 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 as comparison are quantized using 4 bits.


� 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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