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Sizing of the HSDPA control channels

1.0 Introduction

This contribution discusses the sizing of the HSDPA downlink control channels.

2.0  Structure of the downlink control channel

The HS-DSCH indicator and HS-SHCCH data fields are specified in Table 1 assuming a TTI of 3 slots or 2msec. 

Table 1. HS-DSCH and HS-SHCCH Data fields

	Parameter
	Associated DPCH
	HS-SHCCH

	
	Min 
	Prop
	Max 
	Min 
	Prop
	Max 

	UE Identification
	0
	0
	0
	
	
	

	SHCCH identification
	2
	2
	3
	
	
	

	TF
	
	
	
	13
	14
	15

	HARQ
	
	
	
	5
	7
	8

	Total
	2
	2
	3
	18
	21
	23


In summary, 2 information bits (1 QPSK symbol) are required for the Associated DPCH and 21 information +16 CRC = 37 bits are required for the HS-SHCCH.  The breakdown of TF and HARQ parameters are shown in Table 2.  

Table 2.  Distribution of TF and HARQ Parameter

	Parameter
	Transport Format
	Hybrid ARQ

	
	Min 
	Prop
	Max 
	Min 
	Prop
	Max 

	Transport block size
	5
	6
	7
	
	
	

	Channelization codes
	7
	7
	7
	
	
	

	Modulation level
	1
	1
	2
	
	
	

	Redundancy version
	
	
	
	2
	2
	3

	Symbol Mapping
	
	
	
	0
	1
	1

	New data indicator
	
	
	
	1
	1
	1

	Process identifier
	
	
	
	2
	3
	3

	Total
	13
	14
	16
	5
	7
	8


The Transport Block Size parameter indicates the number of information bits. It is FFS by RAN WG2 whether one parameter indicating Transport Block Size as indicated below or two parameters - one identifying the transport channel and another identifying the Transport Block Set size are necessary. This in combination with the channelisation codes and modulation information provide all the information needed by the UE to evaluate the rate matching. Six bits for this parameter permits a total of 64 possibilities to be signaled by RRC signaling to the UE - it is for the network to decide on the granularity of the mapping to be configured for a given UE for the various MAC-d PDU sizes mapped to the HS-DSCH.

It was agreed in the RAN WG1/WG2 HSDPA AdHoc in Sophia Antipolis that 7 bits are sufficient to indicate all possible code mappings considering that a maximum of 15 SF=16 channelisation codes may be allocated for HSDPA. One bit is sufficient to indicate the modulation since only two possibilities exist for Release 5, namely QPSK and 16-QAM.

The proposed structure of the indicator on the associated DPCH using slot format ‘0’and the HS-SHCCH is shown in Figure 1 for the case when only HS-DSCH is transmitted.  The corresponding transmit chain for the HS-SHCCH is shown in Figure 2. 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 [5].  It may be noted that the HS-SHCCH uses a SF of 128.  The type of block code (BCH, Bi-orthogonal etc.) or convolutional code for the HS-SHCCH is TBD.  When there is no assignment for the UE, the HS-DSCH Indicator, the Reserve field in the associated DCH and the HS-SHCCH is DTX’ed.

It may be noted that the TF parameters (14 bits) are sent in the 1st slot of the HS-SHCCH using (14, 40) block  codes.  The UE decodes and uses these TF parameters for HS-DSCH decoding after 1 slot.  The HARQ plus CRC bits (23 bits) are transmitted over the next two slots using (23, 80) block codes
.  The CRC is formed using the UE ID, TF and HARQ parameters.  At the end of third slot the CRC is checked to find out whether the HS-DSCH transmission should be discarded or not.  

3.0 Conclusions

The following recommendations are made with respect to downlink control channel sizing:

1. 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 HI bit is transmitted in every third slot.

2. The UE decodes and uses the TF parameters for HS-DSCH after 1 slot.  However, the correctness of the TF parameters are checked using CRC (16 bits) after 3 slots.  If the CRC fails, the HS-DSCH transmission is deemed invalid.

3. SF=128 is used for the SHCCH.  However, the type of channel coding for SHCCH is TBD

References
[1] 3GPP “HSDPA-Physical Layer Aspects”, 3GPP TR25.858, v0.1.0..

[2] Motorola, “HSDPA- Overall Description,”, TSGR1#21-0787

[3] Motorola, “Timing Relationship to support HSDPA operation”, R1-01-1013

[4] Ericsson, “Associated downlink signalling,” R1-01-1049  

[5] Motorola, “Position of HI bit in downlink DPCH,” R1-01-xxx

[6] RAN WG1 Chair and Secretary, “ Minutes of RAN WG1 HSDPA Adhoc,” R1-01-1105


[image: image1.wmf]Data1

0

 bits

TPC

2

 bits

Data2(HI)

2

 bits

T

slot

Data2 (Resv)

2

 bits

Pilot

4

Slot#0

Slot#1

Slot#2

Data1 -TF

14

bits

Data2-HARQ + CRC

7

bits

16

bits

Indicator on

the

associated

DPCH

HS-DSCH

Shared

Control

Channel

1 slot

2 slots


Figure 1. Structure of downlink control channel
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Figure 2.  HS-SHCCH Transmit Structure










� The use of convolutional codes is FFS.
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