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Abstract-A reasonable E-HICH channel structure will consume 
the least system resource but possess the capacity of bearing 
the needed information while it could be shared by multiple 
UEs. In this paper, all the above factors are considered and an 
E-HICH structure for enhanced uplink in LCR TDD is 
designed. 
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I.  INTRODUCTION 

For HSUPA of LCR TDD, E-HICH is an important 
physical channel, which carries the HARQ 
acknowledgement indicators or TPC/SS command for 
uplink E-PUCH[1]. Therefore E-HICH channel structure is 
the key element in HSUPA of LCR TDD. The similar 
channel has been designed in WCDMA and HCR TDD. 

In LCR TDD, the code resource and power resource is 
precious. A reasonable E-HICH channel structure will 
consume the least system resource but possess the capacity 
of bearing the needed information. If a similar channel 
structure for WCDMA or HCR TDD is explored in LCR 
TDD[2], it will kill much related resource especially the 
downlink codes. 

Another problem with E-HICH channel is that E-HICH 
is shared by multiple UEs. The multiplexed means should 
be considered while the channel structure is designed. 

The related working groups in 3GPP discuss the 
specification 25.827 and 30.302[3]. Some schemes are 
proposed to 3GPP for discussion such as CATT, 
TD-TECH.  

In CATT proposal, E-HICH is a SF=16 downlink 
physical channel and QPSK modulation shall be applied. 
Multiple users’ ACK/NACK indicators are 
code-division-multiplexed on E-HICH[4]. Scheduled users’ 
ACK/NACK indicators are carried on different E-HICH 
from non-scheduled users. E-HICHs for non-scheduled 
users carry not only ACK/NACK indicators but also 
TPC/SS commands. 

In TD-TECH proposal, a multiplexed structure for 
E-HICH and E-AGCH is designed with the purpose to save 
power resource and to use beamforming technique. 

Although these proposals have their respective 
advantages, their disadvantages are also obvious such as 
code consumption, UEs multiplexed problem[5]. Therefore, 
a more efficient E-HICH channel structure is needed. 

II.  DESIGN OVERVIEW 

In LCR TDD, there are two different traffic types: 
scheduled traffic and non-scheduled traffic, which are 
carried on scheduled transmission and non-scheduled 
transmission respectively. E-PUCH[6] is used to bear these 
traffics. For scheduled traffic, the HARQ acknowledgement 
indicators ACK/NACK are transmitted on E-HICH. For 
non-scheduled traffic, the TPC/SS commands are required 
by UE besides the ACK/NACK. The scheduled traffic and 
non-scheduled traffic are transmitted in different TTI. 

Since E-HICH is a shared physical channel, users are 
multiplexed on the same channel in a TTI. In order to save 
the code and power resource, a reasonable multiplexing 
means is needed for HSUPA in LCR TDD. The number of 
E-HICHs in a cell is configured by the system. Scheduled 
traffics’ and non-scheduled traffics’ acknowledgement 
indicators can be transmitted on the same E-HICH channel. 

In this paper, The E-DCH Hybrid ARQ Indicator 
Channel (E-HICH) is a fixed rate (SF=16) downlink 
physical channel carrying the uplink E-DCH hybrid ARQ 
acknowledgement indicator and TPC/SS command[7]. 
QPSK modulation shall be applied and the following 
timeslot format is used: 

Different users are multiplexed in an E-HICH channel 
through respective signature sequences, which are allocated 
by high layer signal. There are 40 signature sequences in 
total, each of which has the length of 40bits. The sequence 
bits can assume the value 1 or -1. Different signature 
sequences can be allocated to the same user or to different 
users. 

III.  DESIGN DETAILS 

A. Scheduled traffic 

Scheduled traffic is transmitted on scheduled 
transmission. The HARQ acknowledgement indicators 
ACK/NACK are transmitted on E-HICH[8]. Table.2 is the 
mapping between ACK/NACK value and HARQ 
acknowledgement command. 

 
The HARQ acknowledgement indicator α  is spread 

by the assigned orthogonal signature sequence jissC ,,40,1 , 

which is allocated by high layer. The output 
sequence jissA ,,40, equals to: 
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jissjiss CA ,,40,,,40, 1*α=  

Where j=0,1,…,39 
The output sequence jissA ,,40,  has 40bits, which will 

experience the E-HICH spreading process with specific 
OVSF code. A 320chips will be achieved after the 
spreading process. They are assigned to data part 1.The 
filler chips are added to the left spare positions in the data 
part 1. The data part 2 repeats the data content of data part 1 
to achieve a higher performance. The following figure 
shows the sub-frame structure. 

   In a TTI for scheduled traffic, only one signature 
sequence is needed for a specific user. 

B. Non-scheduled traffic 

Non-scheduled traffic is transmitted on non-scheduled 
transmission. The HARQ acknowledgement indicators 
ACK/NACK are transmitted on E-HICH. The mapping 
relation is the same as that of scheduled traffic[9], shown in 
table3. 

The HARQ acknowledgement indicator β  is spread 

by the assigned orthogonal signature sequence jissC ,,40,1 , 

which is allocated by high layer. It is the same as the one 
for scheduled traffic. The output sequence jissB ,,40, equals 

to: 

jissjiss CB ,,40,,,40, 1*β=  

Where j=0,1,…,39 
The output sequence jissB ,,40,  has 40bits, which will 

experience the E-HICH spreading process with specific 
OVSF code. A 320chips will be achieved after the 
spreading process. They are assigned to data part 1.The 
filler chips are added to the left spare positions in the data 
part 1. The data part 2 repeats the data content of data part 1 
to achieve a higher performance. The following figure 
shows the sub-frame structure. 

The TPC commandτ  is processed by the same means. 

It is spread by another signature sequence jissC ,,40,2 , 

which is allocated by high layer or inferred from jissC ,,40,1 , 

the output sequence jissT ,,40, equals to: 

jissjiss CT ,,40,,,40, 2*τ=
   

Where j=0,1,…,39 

After E-HICH spread, 320chips are generated, which 
are assigned to data part 1 of E-HICH sub-frame as the 
following figure. The left spare positions are set to filler 
bits. 

The SS command s  is processed by the same means. It 

is spread by signature sequence jissC ,,40,2 , which is the 

same as that of TPC command, the output 
sequence jissS ,,40, equals to:  

jissjiss CsS ,,40,,,40, 2*=
  

Where j=0,1,…,39 

After E-HICH spread, the generated 320chips are 
assigned to data part 2 of E-HICH sub-frame. The left spare 
positions are set to filler bits[10]. The following figure 
shows the structure. 

In a TTI for non-scheduled traffic, two signature 
sequences are needed for a specific user. One is for 
ACK/NACK, the other is for TPC/SS command. 

IV.  RESULTS 

Based on this proposal, only one E-HICH is needed to 
transmit the ACK/NACK, TPC and SS, which not only save 
the code resource, but also save the power resource. From 
the following simulation result, a good performance can be 
achieved from our proposal. 
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TABLEI.     E-HICH TIMESLOT FORMAT 
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TABLEII.     MAPPING BETWEEN ACK/NACK VALUE AND HARQ ACKNOWLEDGEMENT COMMAND 

 
HARQ acknowledgement 

command 
value 

ACK 1 

NACK 0 

 

 

Figure1.    ACK/NACK transmission for scheduled traffic 

 
Figure2.   ACK/NACK transmission for non-scheduled traffic 

[11]  

 

Figure3.    TPC command for non-scheduled traffic 
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Figure4.   SS command for non-scheduled traffic 

 

Figure5.    Simulation result for ACK/NACK, TPC and SS 

 

The 2nd International Conference on Computer Application and System Modeling (2012)

Published by Atlantis Press, Paris, France. 
© the authors

 
 

0019



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Required"  settings for PDF Specification 4.01)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.162 841.890]
>> setpagedevice




