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1. Introduction

In FDD Rel-5, an associated dedicated connection in DL and UL is required when HSDPA is used. In some cases, the DL associated DCH will only carry the higher layer signalling. Such a situation happens when the user is downloading files or is browsing the internet and uses HSDPA without having a voice call at the same time. Furthermore, if higher layer signalling itself is mapped onto HSDPA, the DL DPCH transmissions reduce to physical layer signalling only, i.e. TPC, TFCI and pilot bits. Therefore, the DL DPCH may be over-dimensioned for this particular usage, and lead to code exhaustion if the number of HSDPA subscribers is high.
The fractional DPCH (F-DPCH), which would transmit the DL DPCCH of multiple UEs on a time-multiplex basis was proposed as one solution to this problem [1].
Another solution to the code exhaustion problem is to use secondary scrambling codes (SSCs), at the cost of introducing some intracell interference. However, the latter would be significantly reduced with higher layer signalling mapped onto HSDPA, since the DPCCH duty cycle is much less than 100%. In addition, the interference could be further reduced by introducing new DL slot formats, carrying DPCCH only. With such formats, bit repetition could be used to increase the DPCCH robustness, enabling lower power consumption and thus reduced interference.
2. Proposal: New DL DPDCH Slot Formats
Using SSCs for the DL DPCH in order to free code resources under the primary scrambling code (PSC) is proposed. Because of the interference from the PSC, the data transmitted under the SSC would typically require extra power, compared to equivalent PSC transmissions. On the other hand, the SSC is seen by the physical channels under the PSC as extra noise rise. However, this noise rise could be significantly reduced by introducing new DL DPCH slot formats, as illustrated in the table below. The size of the DPDCH is reduced and possibly even set to zero. If the latter happens then there is no need for the TFCI field, freeing up even more room for the TPC and pilot bits. The length of the DPCCH is extended relative to existing slot formats, to enable extra processing gain and reduce the power requirement, which in turn reduces the noise rise.
The main benefit of the proposed solution is that it would involve only a small evolution of the current slot structure, with little impact onto physical layer procedures.

Although the new slot formats are motivated by noise rise reduction caused by the SSC, it should be noted that they are equally applicable to transmissions under the PSC.

Table 1  Example new DL DPCH slot formats with and without DPDCH.

	Channel Bit Rate (kbps)
	Channel Symbol Rate (ksps)
	SF
	Bits/ Slot
	DPDCH Bits/Slot
	DPCCH
Bits/Slot
	Transmitted slots per radio frame

NTr

	
	
	
	
	NData1
	NData2
	NTPC
	NTFCI
	NPilot
	

	30
	15
	256
	20
	2
	8
	4
	2
	4
	15

	30
	15
	256
	20
	2
	6
	4
	4
	4
	15

	30
	15
	256
	20
	0
	4
	8
	0
	8
	15

	30
	15
	256
	20
	0
	4
	4
	0
	12
	15

	30
	15
	256
	20
	0
	0
	8
	0
	12
	15


3. Conclusion

New slot formats, carrying solely physical layer signalling are proposed. The advantage of the new slot formats is the increase in the processing gain, which reduces the power requirements. This is particularly useful for transmitting the HSDPA-related DL DPCH under a secondary scrambling code. We propose that the new, as well as existing slot formats are used as a reference for estimating the system impact of employing SSCs to overcome code exhaustion.
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