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1 Introduction

This document provides considerations on HS-DSCH Indicator (HI) when UE is in soft handover region. We can observe the required power level for HI in soft handover region is high. In this contribution, we propose two methods for HI transmission in soft handover. 
2 HI transmission in soft handover

Although HI is a useful mechanism for HSDPA system, high power required for HI has been pointed out as one of drawbacks. Figure 1 provides an analytic view on this point. 
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Figure 1. BER for HI transmission in case of non-handover and 2 & 3-way handover cases assuming that UE does not use on/off detection

Three BER curves are shown in figure 1 for HI transmission in case that a user is in non-soft handover and 2-way & 3-way soft handover in the fading channel, assuming that UE does not use on/off detection [1]. Perfect channel estimation and power control are also assumed. HI is transmitted only from a Radio Link. According to this result, compared to non-soft handover, HI requires additional power of about 10 dB for 2-way handover and about 13 dB for 3-way handover at an error rate of 10-2. 

Table 1. Required power for HI in case of non-soft handover

	SF
	Ec/No
	Node B power occupancy

	256
	-17
	2%

	128
	-14
	4%

	64
	-11
	8%


Table 2. Required power for HI in case of 2-way soft handover

	SF
	Ec/No
	Node B power occupancy

	256
	-7
	20%

	128
	-4
	40%

	64
	-1
	80%


Table 1 and Table 2 show required power for HI transmission in case of non-soft and 2-way soft  handover according to different SFs of 256, 128 and 64, respectively.  The values of Table 1 and 2 are calculated at a BER of 10-2 in figure 1. We assume that geometry is 0 dB. Even if these  values are obtained by ideal simulation environments, we can guess the required power for HI transmission. As shown in Table 2, HI transmission power requires 20~80 % of Node B power. From these results, the required HI power seems not to be feasible in some cases. To solve the problem, we propose two solutions.
2.1 Repetition of HI symbol

One solution is to repeat one symbol of HI over DPDCH by puncturing more than one symbol when SF is low (e.g, SF=64 or 128), whereby required power level for HI transmission can be reduced. Since the same information is transmitted from multiple cells, the performance degradation of DPDCH due to puncturing more than one symbol can be mitigated by diversity gain. (Our proposal in [2] can be also useful to offset the drawback.) 

2.2 Suspension of HI Transmission

To avoid setting of high HI power, it is suggested that only one (or two) HS-SCCH channels can be configured without HI for the UE in soft handover. Currently, it is agreed in TR that if one HS-SCCH is configured for a UE, HI is not used. Such reconfiguration can be accomplished by RNC. 

3 Conclusion

In our view, HI is useful technique for HSDPA system. This document investigates one of drawbacks of HI, high power requirement for HI transmission. Based on our simulation, we propose:

· Repetition of HI symbol

· Suspension of HI transmission
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