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1. Introduction

Even after Seoul meeting and email Ad Hoc discussion, in case of 10 ms TTI, it is FFS whether downlink AGCH signalling bits are transmitted only once during 2 ms or five replicas of 2 ms signalling bits pattern during 10 ms frame length [1].  Hence in order to give some inspiration on such a decision, we performed link level simulation focused on the performance of HSUPA AGCH with 2 ms signaling duration. 

2. Performance of downlink E-AGCH 

The purpose of our simulation is mainly focused on investigating validity of the usage of 2 ms signalling duration in 10 ms TTI. It may be assumed that E-AGCH is assigned around 5 % of aggregate Node B transmit power in downlink and that the number of simultaneous transmission of E-AGCH is 2.We also assume that the BLER requirement of E-AGCH is 10-2 ~ 10-3. The detailed simulation environment is shown in the Table 1.

Table 1: Simulation parameters and assumptions

	Parameter
	Values / assumptions

	Carrier frequency
	2 MHz

	Chip rate
	3.84 Mcps

	Mobile velocity
	3 km/h

	Channel environment
	Fading channel with 2 equal gain paths

	Channel estimation
	By CPICH with 10% of total Node B transmit power

	Signalling coding
	Convolution R=1/2(SF=256), 1/3(SF=128), 8 bits tail

	Signalling bits on AGCH
	23 bits (6 power offset/TFCI + 1 time duration + 16 UE ID)

	Frame length

(AGCH signalling duration)
	2 ms (3 slots)

	Link imbalance in SHO
	0 dB, 3 dB, 6 dB

	Spreading Factor for AGCH
	SF=128, 256

	Inner loop power control
	ON

	Outer loop power control
	OFF

	TPC bit error rate
	4%

	Soft handover
	Non-SHO, 2-way, 3-way


Under the assumptions above, TX Ec/Ior that can be assigned to individual E-AGCH would be maximum -16dB. Figure 1 shows that Tx Ec/Ior of about –20dB~-16dB is required so as to keep BLER of 1e-2 ~ 1e-3 in Non-SHO case, which is well below the maximum assignable power. However, in unfavourable configurations as 2-way or 3-way Soft handover with link imbalance 0 dB, 3dB, 6dB, the Required Tx Ec/Ior will be increased as shown in Figure 2, 3 and the BLER requirement cannot be met under maximum Tx Ec/Ior of -16dB assumed. 

With 10 ms TTI, possible way to satisfying both BLER requirement and transmit power limitation of E-AGCH is to repeat the transmission of 2 ms signalling structure. Therefore, it is proposed to transmit five times replicas of 2 ms signalling structure within 10 ms TTI duration for simplicity rather than to configure various numbers of repetitions. It may also be possible to allocate only once of 2 ms signalling structure within 10 ms TTI length for the UEs in a favourable environments, if it is acceptable to allocate different E-AGCHs for the two different signaling lengths.
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Figure 1. Performance of downlink E-AGCH signalling with 2ms duration (Non-SHO)
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Figure 2. Performance of downlink E-AGCH signalling with 2ms duration (2-way SHO, SF=128)
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Figure 3. Performance of downlink E-AGCH signalling with 2ms duration (2-way SHO, SF=256)

3. Conclusion

As described in previous section, according to the simulation results in SHO case with multiple cells, it seems that 2 ms signalling structure cannot guarantee the reliability of E-AGCH. We propose to employ 5 times repetition of 2 ms signalling structure for E-AGCH for 10 ms TTI. 
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