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1.0 Introduction

The two-step approach for HSDPA downlink signaling allows for separation of the indication and description of an HS-DSCH allocation. In the two-step approach, the indication is sent on a separate user-specific associated DPCH.  Upon detecting the indication on the associated DPCH, the UE then looks at the HS-SHCCH for a complete description of the HS-DSCH allocation.  In this contribution a simple scheme for transmitting the HI bit on the “data” field of the downlink DPCH is proposed as opposed to the “TFCI” field [5].

2.0 HI bit transmission on downlink DPCH

The HI consists of two information bits that indicate the Shared Control Channel that carries the HS-DSCH-related signalling for the corresponding UE. The HI is transmitted in every third slot. If no Shared Control Channel carries HS-DSCH-related signalling to the UE, the HI is not transmitted (DTX).  The HI is transmitted as one QPSK symbol, the possible signalling points are shown in
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Figure 1. Coding of HI. 
Pi indicates Shared Control Channel #i (i ({1, 2, 3, 4}). P0 indicates that no Shared Control Channel carries HS-DSCH-related signalling information to the UE.
The QPSK symbol carrying the HI is punctured into the first symbol of the “Data 1” field of the DPDCH except for slot format “0” and “1” for which the first symbol of the “Data2” field of the DPDCH is used.  The above scheme allows the HI bit to arrive at the beginning of every third slot except for slot format “0” and “1” when it arrives at the 512 chip boundary of every third slot.  The slot formats which will be affected due to this change is shown in Table 1.  Figure 2 to Figure 4 compares the performance of the 12.2 kbps (using slot format “8”) speech service when the first QPSK symbol from “Data 1” field is punctured every third slot vs. the normal mode of operation.  It is observed from the figures that the maximum degradation due to the puncturing is approximately 0.7dB when the voice and HS-DSCH is active simultaneously.  For standalone HS-DSCH this is not a problem since the preferred slot format to use will be either “0” or “1”.  For  multiplexed services (voice+HS-DSCH), the voice service will suffer 0.7dB degradation for the time when HS-DSCH is scheduled.  The other alternative is to puncture the TFCI bits for multiplexed services but in that case the puncturing rate will be very high (e.g. for slot format 9, 5 symbols should be punctured out of 15 symbols which results in puncturing rate of 33%).  It may be noted that the HI symbol may need its own power offset to achieve constant reliability across all slot formats.

Table 1.  DPDCH and DPCCH slot format for downlink
	Slot Format #i
	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
	

	0
	15
	7.5
	512
	10
	0
	4
	2
	0
	4
	15

	1
	15
	7.5
	512
	10
	0
	2
	2
	2
	4
	15

	2
	30
	15
	256
	20
	2
	14
	2
	0
	2
	15

	3
	30
	15
	256
	20
	2
	12
	2
	2
	2
	15

	4
	30
	15
	256
	20
	2
	12
	2
	0
	4
	15

	5
	30
	15
	256
	20
	2
	10
	2
	2
	4
	15

	6
	30
	15
	256
	20
	2
	8
	2
	0
	8
	15

	7
	30
	15
	256
	20
	2
	6
	2
	2
	8
	15

	8
	60
	30
	128
	40
	6
	28
	2
	0
	4
	15

	9
	60
	30
	128
	40
	6
	26
	2
	2
	4
	15

	10
	60
	30
	128
	40
	6
	24
	2
	0
	8
	15

	11
	60
	30
	128
	40
	6
	22
	2
	2
	8
	15

	12
	120
	60
	64
	80
	12
	48
	4
	8*
	8
	15

	13
	240
	120
	32
	160
	28
	112
	4
	8*
	8
	15

	14
	480
	240
	16
	320
	56
	232
	8
	8*
	16
	15

	15
	960
	480
	8
	640
	120
	488
	8
	8*
	16
	15

	16
	1920
	960
	4
	1280
	248
	1000
	8
	8*
	16
	15


3.0 Conclusions

It is proposed to puncture the HI bit into the “Data” field of downlink DPDCH.  It is recommended that this proposal be included in the HSDPA TR.
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Figure 2. Performance of 12.2 kbps speech with/without puncturing, static channel
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1.0E-02

1.0E-01

1.0E+00

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Eb/Nt

Frame Error Rate (FER)

12.2kbps speech, no

puncturing

12.2kbps speech, with

puncturing


Figure 3. Performance of 12.2 kbps speech with/without puncturing, flat fading @3 kmph. Ior/Ioc=6dB
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Figure 4. Performance of 12.2 kbps speech with/without puncturing, flat fading@120 kmph. Ior/Ioc=6dB
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