PHO009470 W%I%O'(%Q}GWBNG E-DCH RESOURCES FOR E-RACH FIELD OF THE INVENTION

This invention relates to a method for giving access to secondary station, and a Sprimary station
associated. This invention is more specifically related to a mobile telecommunication system, like a
UMTS system or a UMTS LTE communication system. BACKGROUND OF THE INVENTION 10In

UNITS WCDMA there is a meqhghisiafioedde-Rapdorace spiapsgpgsion in the uplink. The User
equipment UE (namely the base station) transmits a randomly-selected preamble signal characterised by:

Signature sequence (i.e. bit sequence) Scrambling code, 15 Sub-channel (i.e. timing of the access slot in
the frame)  miEheDbaFeTHEINMERAIVESIthe signature it acknowledges it on the Acquisition Indicator

Channel (AICH) with_a corresponding signature. e UE receive sitive owledgement it
ranmits a message e SO EER S8 Aot ot SE S BTN s
acknowledgenfeimayrsidirizsioeiaieknowledgement 20 indicated by an inverted signature on the AICH) it

can make another atﬁermnﬁvm?oms)hﬁﬁél'gpfeeffﬁqyyi@m@aw@a%gmt@%m&ﬁmﬁ?m&quences,

Scrambling codes, Access slots from which the UEs make their selection for the randomly-selected
preamble signdMMUREHHETHOsE B fiSd-pFofRiBBY AN IESYSER be configured to use a new mechanism,

25which is similar to RACH. For the purpose of this invention, the main difference is that the data
transmission whj t EEPI[W:)I r Issjon uses a high-speed uplink packet data channel,
known as En&éﬁé%@ﬁggﬁ hanneﬁ\l(ﬁ%%i—@ﬂnstead of a single short message associated directly
with the RACH preariléVITHNNE BRI+ YAsRshgeisThecHRBITpr RaoHeirsasessdtismissioercontrol, rate
control, hybrid AR AR AR IBMERPSR (hist Rt 3R taliesharaAthRdefipiBiangatdime, butin

practice the detailed characteristics are not relevant to this invention. However, the'means for indicating
which E-DCH PEARERIEheNMEEEHERA @Y ise following a successful E-RACH access have not yet been

decided. For Gonggjhgnresyaerp (irfaliteediritgchanism for gaining uplink access using the existing
RACH as "R99 RACH "ang the new scheme as "E-RACH". PH009470 WO 2 The resources from

which the UE is pérrrﬁ‘fl@ﬁ1 UM35R%a random selection for the R99 RACH preamble signal transmission
are broadeast on @ bgoadpashehaanehid@fihinaeess gellinthe RGRRACH parameters which are signalled
on the BCH are mcluﬁgﬁl for reference in th tasble g%oi\{vac];hls \Q};O”Snﬁ‘t'o'ﬂn'sé’{OV' ed ﬁoro e of more

: n recelv igri now : ISItion r
PRACHSs (Physical 5 Sse)S r%%rrr?g%oﬁs ernen roup hame Reed Muft ﬂlajes and re 8?r&eonce

Channel (AICH) with a corresponding signature. If the UE receives a positive
acknowledgement it transmits a message part on a RACH data channel.
If the UE does not receive an acknowledgement (or a negative acknowledgement
20  indicated by an inverted signature on the AICH) it can make another attempt.
The probability of collision depends on the number of Signature sequences, Scrambling codes,
Access slots from which the UEs make their selection for the randomly-selected preamble
signal.
Currently in 3GPP it is proposed that UEs can be configured to use a new mechanism,
25  which is similar to RACH. For the purpose of this invention, the main difference is that the data
transmission which follows the preamble transmission uses a high-speed uplink packet data
channel, known as Enhanced Dedicated Channel (E-DCH), instead of a single short message
associated directly with the RACH preamble. Unlike the RACH message, the E-DCH is
characterised by power control, rate control, hybrid ARQ and the ability to transmit high data
30 rates for an indefinite length of time, but in practice the detailed characteristics are not relevant
to this invention. However, the means for indicating which E-DCH parameters the UE should
use following a successful E-RACH access have not yet been decided.
For convenience we can refer to the mechanism for gaining uplink access using the
existing RACH as “R99 RACH “and the new scheme as “E-RACH”.



Semantics dqu['i&ma/wéion >>Available Signature MP Bit string(16) Each bit indicates availability for a
signature, where the signatures are numbered "signature 0" up to "signature 15". The value 1 of a bit

indicates that the corresponding signature is available and the value O that it is not available. >>Preamble
scrambling code number MP Integer (O .. 15) Identification of scrambling code] >>Available Sub Channel

Number MP Bit stringrel 2 deaeh RnaitatancaupilabiimiiRaoswbehanmtbm/bgeeiersupghannels are

numbered "subchannel 0" to "subchannel 11". The value 1 of a bit indicates that the corresponding
subchannel is BYATM T RIEAARIS SRNEId ANGTRISEA HEPORIRRSE Q0 AiRIBRICaHRIGBER 1BSYMO'™S  The
parameters for&cRAIC AiratReS KR AGH kalyniotdre wisithack isighalinilar tivep CBineesiabkidee for indicating the
E-DCH resour for tl ransmission which follows the E-R ream [ssion) which has
been proposed%ei%r% f 98Ji}aﬁggg?%&éggc?mbﬁj]éssgl:ggl}lrrﬁaéﬁr!fg%éqﬂ%l&fgé%ggg En @EFF@W&%@%WH
Corporatidn, NoRfaHslemens 5Networks, available at http://www.3gpp.org/ftp/tsg ran/WGI RLI/TSGRI
50b/Docs/R1- 074303.zip, creates a link between the values of each of a group of multiple signatures
sent on the AICH and a specific set of E-DCH parameters defined in a table, as can be seen below.

Example of signatfE¥8iabfthations NetH R1-bHA805 THRe 880 ce SERAMITTARSREPED C I WRISE¥ in CELL
FACH state": 2 PRAGéhg@Raipres and 6 E-DCH resefdrease- two associated AICH signatures per PRACH
(4 in total) 1 PRACH srigrr#]%tures and 7 E-DCH resqurces - three associated AICH signatures Ul

>>Available MP Bit Each bit indicates

Signature string(16) | availability for a
signature, where the
signatures are numbered
"signature 0" up to
"signature 15". The value
1 of a bit indicates that the
corresponding signature is
available and the value 0
that it is not available.

>>Preamble MP Integer Identification of

scrambling code (0..15) | scrambling code]

number

>>Available Sub MP Bit string | Each bit indicates

Channel Number (12) availability for a

subchannel, where the
subchannels are numbered
"subchannel 0" to
"subchannel 11". The
value 1 of a bit indicates
that the corresponding
subchannel is available

and the value 0 indicates

that it is not available.




Node B E-DClﬂllﬁng

PRACH AICH in
1,2 (-1, -1) NACK 1 1,2,3 (-1,-1,- NACK

3

&/ E-DCH transmitted transmitted resource transmitted transmitted resource
x PRACH AICH index preamble signature signatures preamble signature signatures 1

The parameters for E-RACH access are likely to be defined in a similar way.

One scheme for indicating the E-DCH resources (for the data transmission which

follows the E-RACH preamble transmission) which has been proposed in R1-074303,

“Resource assignment for E-DCH access in CELL_FACH state” Nokia Corporation, Nokia Siemens
5 Networks, available at http://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_50b/Docs/R1-

074303.zip, creates a link between the values of each of a group of multiple signatures sent on

the AICH and a specific set of E-DCH parameters defined in a table, as can be seen below.

Example of signature combinations from R1-074303, “Resource assignment for E-DCH access in

CELL_FACH state”:

2 PRACH signatures and 6 E-DCH resources | 1 PRACH signatures and 7 E-DCH resources
— two associated AICH signatures per — three associated AICH signatures
PRACH (4 in total)
UE Node B E-DCH UE Node B E-DCH
transmitted transmitted resource transmitted transmitted resource
PRACH AICH index PRACH AICH index
preamble signatures preamble signatures
signature signature
1 1,2 (-1, -1) NACK 1 1,23 (-1,-1- NACK
1)
1 1,2 (-1, +1) 1 1 1,2,3 (-1, 1
1,+1)
1 1,2 (+1, -1) 2 1 1,23 (-1,+1,- 2
1)
1 1,2 (+1,+1) 3 1 1,23 (- 3
1,+1,+1)
2 3,4 (-1,-1) NACK 1 1,2,3 (+1,-1,- 4
1)
2 3,4 (-1, +1) 4 1 1,2,3 (+1,- 5
1,+1)
2 3,4 (+1,-1) 5 1 1,2,3 (+1,+1,- 6
1)
2 3.4 (+1, +1) 6 1 123 7
(+1,+1,+1)




1) 11,2 (-1, +3dbAbdddl- 1
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1,41) 11,2 (+1,-1)211,2,3 (-1,+1,- 2

1) 11,2 (+1,41)311,2,3 (-

A number of problems exist with the solution proposed in R1-074303, “Resource

assignment for E-DCH access in CELL_FACH state™:

- if the AICH signature space is not increased, it reduces the number of preambles available,

as multiple AICH signatures are mapped to each preamble. This is likely to increases the
collision probability for both R99 RACH and E-RACH.- the UE needs to detect multiple

signatures.

- There could be an impact on legacy UEs since the detection probability of

acknowledgements for R99 RACH would be degraded by multiple signature transmissions.

A possible solution, also identified in R1-074303, “Resource assignment for E-DCH

access in CELL_FACH state” is to increase the number of AICH signatures (up to 32). This

has the disadvantage that the detection probability for legacy UEs of acknowledgements for

R99 RACH would be degraded by multiple (new) signature transmissions.

Another solution would be to also use non-transmission of a signature to indicate a

different resource. For example:

UE Node B E-DCH
transmitted transmitted resource index
PRACH AICH
preamble signatures
signature
1 1,2 (-1,0) NACK
1 1,2 (-1,-1) 1
1 1,2 (-1, +1) 2
1 1,2 (+1,0) 3
1 1,2 (+1, -1) 4
1 1,2 (+1, +1) 5

This has the disadvantage of requiring more accurate signature amplitude detection at

the UE.

As also mentioned in R1-074303, “Resource assignment for E-DCH access in
CELL_FACH state”, the E-DCH resource could be indicated by an independent set of

signatures. In R1-074303, it is suggested that this would allow only one simultaneous

acknowledgement on the AICH . However, this restriction would not apply if the limitation

can be accepted that resource allocation would not be independent for two simultaneous

acknowledgements.
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1,+1) 23,4
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For example in the following case:
UE Node B E-DCH
transmitted transmitted resource index
PRACH AICH
preamble signatures
signature
1 1,3(-1,-1) NACK
1 1,3 (-1, +1) 1
1 1,3 (+1,-1) 2
1 1,3 (+1,+1) 3
2 2,3(-1,-1) NACK
2 2,3 (-1, +1) 4
2 2,3 (+1, -1) 5
2 2,3 (+1, +1) 6

If preamble signature 1 is acknowledged with 1,3 (+1,+1), then preamble signature 2
can be acknowledged with 2,3(-1,+1) indicating resource 4 or with 2,3 (+1,+1) indicating
resource 6 (but NACK or resource 5 cannot be indicated).

To summarize, in UMTS WCDMA a new RACH-based uplink is being discussed. The
request for uplink transmission resource is made using a mechanism based on the
conventional RACH. The main difference from the conventional RACH is that the data
transmission uses a high-speed uplink packet data channel, known as Enhanced Dedicated
Channel (E-DCH), instead of a single short message associated directly with the RACH
preamble. One proposed scheme for indicating the E-DCH resources to be used creates a link
between the values of each of a group of multiple signatures sent on the AICH (to

acknowledge the E-RACH access) and a specific set of E-DCH parameters defined in a table.

SUMMARY OF THE INVENTION

An object of the invention is to propose a method for signaling a resource to a
secondary station being reliable for both legacy secondary stations and LTE secondary
station.

Another object of the invention is to alleviate the above mentioned problems.

In accordance with one aspect of the invention, a method is proposed a primary

station giving access to a resource to a secondary station, said method comprising the steps of



511,23 (+1,+I§H—069 26034 (+1,+1)611,237 (+1,+1,+1) PHO009470 WO 4 A number of

problems exist with t?1e solution proposed in R1-074303, "Resource assignment for E-DCH access in
CELL FACH state": if the AICH signature space is not increased, it reduces the number of preambles
available, as multiple AICH signatures are mapped to efich preamble. This is likely to increases the 5

collision probability fgrotacRARRARRAMhERAG bEHEDefsiaetast myllilacsionatures. There

could be an impact on legacy UEs since the detection probability of acknowledgements for R99 RACH
would be degr&d@¥ By multiple signature transmissions. A possible solution, also identified in R1-074303,
"Resource assignme(t) fibe prid@iyl stitiascassnitil lah dohtoistiteridst indivaremsef theasuesder of AICH

Scknowiedgen N e R L S R b icions.
Another solutidriieaind dectofarourses o betvaethyisxicacondasigifiRe to indicate a different resource. For
example: UE In accordance with another aspect of the invention, a primary station is proposed, said
primary station comprising means for giving access to a secondary station to a resource, said
primary station comprising receiving means for receiving an access request to a resource
from the secondary station; and transmitting means for transmitting to the secondary station
10  an acknowledgement indication of the access request and signalling independently from the
transmission of the acknowledgement indication a set of resources to be used by the
secondary station.
These and other aspects of the invention will be apparent from and will be elucidated
with reference to the embodiments described hereinafter.

15

BRIEF DESCRIPTION OF THE DRAWING

The present invention will now be described in more detail, by way of example, with
reference to the accompanying drawing, wherein:
- Fig. 1is ablock diagram of a system in which is implemented the invention.

20 - Fig. 2 is a graph showing the numbers of E-RACH preambles and E-DCH resources that
can be configured with different degrees of division into subsets in accordance with an
embodiment of the invention.

- Fig. 3 is a graph showing the numbers of E-RACH preambles and E-DCH resources that
can be configured with different degrees of division into subsets in accordance with

25 another embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION
The present invention relates to a system of communication 300 as depicted on
Figure 1, comprising a primary station 100, like a base station, and at least one secondary
30  station 200 like a mobile station.
The radio system 300 may comprise a plurality of the primary stations 100 and/or a
plurality of secondary stations 200. The primary station 100 comprises a transmitter means
110 and a receiving means 120. An output of the transmitter means 110 and an input of the

receiving means 120 are coupled to an antenna 130 or an antenna array comprising a plurality



transmitted P%@b%ﬂg le signature Node B transmitted AICH signatures E-DCH resource index 1 1,2
(-1, 0)NACK 11,2(-1,-1)111,2 (-1, +1) 21 1,2 (+1,0)31 1,2 (+1,-1) 4 1 1,2(+1, +1) 5 15 This has the
disadvantage of requiring more accurate signature amplitude detection at the UE. As also mentioned in
R1-074303, "Resource assignment for E-DCH access il CELL FACH state", the E-DCH resource could

be indicate_d byaanRAcReNHeat 8fiHhdOSIEMRIUIRS. Whidd-Riag363 1fi$ri5e§Mﬁﬂ%_SBe@iFl@|§\5f6}isoW%U|d _allow
only one simultaneous acknowledgement on the AICH . However, this restriction would not apply if the

limitation can 58°88YRe8YHER: rEQHRIRE RnBEatBRS BTa RS LML Fershifgr WednSidafitihdous
acknowledgementi®l REHIQIB) WHth may be for example a processor. The secondary station 200

comprises a transmitter means 210 and a receiving means 220. An output of the transmitter
5 means 210 and an input of the receiving means 220 are coupled to an antenna 230 or an
antenna array comprising a plurality of antennas, by a coupling means 240, which may be for
example a circulator or a changeover switch. Coupled to the transmitter means 210 and
receiving means 220 is a control means 250, which may be for example a processor.
Transmission from the primary radio station 100 to the secondary station 200 takes place on a

10  downlink channel 160 and transmission from the secondary radio station 200 to the first radio
station 100 takes place on an uplink channel 260.

The invention proposes to signal the set of resources to be used independently from
acknowledging the E-RACH access. One possible method is to transmit information in the
unused portion of the AICH (corresponding to 1024 chips every slot) indicating the resource

15  set.

According to an embodiment of the invention, a particular E-DCH resource is
associated in a predetermined way to each E-RACH preamble, and the NodeB’s response to a
preamble is modified depending on whether or not the E-DCH resource associated with the
preamble is available or not.

20 In another embodiment, the NodeB’s response to a preamble comprises only ACK or
NACK if the associated E-DCH resource is available, whereas the NodeB’s response further
comprises an indication of a different resource if the associated E-DCH resource is not
available.

The invention therefore has the advantage that the amount of signalling to allocate the

25  E-DCH resources, and hence also the amount of interference generated to other preamble
acknowledgement signalling, can be reduced.

The indication of a different resource may comprise the transmission of one or more
additional signatures, and/or some additional signalling bits in a reserved field at the end of
the normal acknowledgement signal.

30 In different embodiments the preamble and/or the resource allocation signalling may
comprise a combination of a signature and a timeslot, or just a timeslot, or just a signature.

Another aspect of the invention is based on the recognition that multiple sets of E-

DCH resources can be created and the particular resource indicated by identifying both the



5 For examplepiﬂgg%l&lwgng case: UE transmitted PRACH preamble signature Node B transmitted
AICH signatures E- resource index 11,3 (-1,-1) NACK11,3(-1,+1)111,3(+1,-1)21 1,3 (+1,+1)
3223(-1,-1))NACK22,3(-1,+1)422,3(+1,-1)522,3(+1,+1)6 If preamble signature 1 is
acknowledged with 1,3 (+1,+1), then preamble signatur@ 2 can be acknowledged with 2,3(-1,+1)

indicating resoyCentt @ YikthBeRditthetsh iDFiRAENBdex as mentioned above). Different sets can

conveniently be created by changing the uplink scrambling codes.

Therefore if a given E-DCH resource is associated with each possible signature,
forming a set of resources, then additional sets of resources (corresponding to the same

5 signatures) can easily be defined by changing each uplink scrambling code.

If sufficient sets of E-DCH resources are created, there is a low probability of
collision with an existing resource-use if the same set of E-DCH resources applies for all E-
RACH signatures that are acknowledged at the same time using the AICH.

We propose to signal the set of resources to be used independently from

10  acknowledging the E-RACH signature. One possible method is to transmit information in the
unused portion of the AICH (corresponding to 1024 chips every slot) indicating the resource
set.

Another possible method is to use a sub-set of AICH signatures to indicate the
resource set.

15 Another aspect of the invention is based on the recognition that the association
between E-DCH resources and E-RACH preambles can be used to trade off the collision
probability against the blocking probability.

In general, the smaller the number of configured E-RACH preambles the higher the
collision probability (because the probability of multiple UEs randomly selecting the same E-

20  RACH preamble increases), and the smaller the number of configured E-DCH resources the
higher the blocking probability (because the probability that no suitable E-DCH resources are
available increases).

The total number of bits required for the response to the E-RACH preamble in order
to allocate an E-DCH resource increases with both the number of configured E-RACH

25  preambles and the number of configured E-DCH resources. Assuming that binary signalling
is used to indicate the allocated E-DCH resource, the maximum number of bits required is

given by P «flogz(E)-|, where P is the number of configured E-RACH preambles and E is the

number of configured E-DCH resources. This enables any E-DCH resource to be allocated in
response to any E-RACH preamble, with any combination of E-RACH preambles being
30  transmitted simultaneously.
Thus for a given number of bits for E-DCH resource allocation, it is possible for
example to reduce the collision probability by configuring more E-RACH preambles, at the
expense of increasing the blocking probability by configuring a smaller number of E-DCH

resources.



5 resource 6 (Q &C}(}E\Hbresource 5 cannot be indicated). To summarize, in UNITS WCDMA a new
RACH-based uplink is being discussed. The request for uplink transmission resource is made using a
mechanism based on the conventional RACH. The main difference from the conventional RACH is that
the data transmission uses a high-speed uplink packet 8ata channel, known as Enhanced Dedicated 10

Channel (E-DCH), 'nﬁﬁﬁﬁ&gf ﬂ]@ieﬂﬁb”urﬁ*b@Wré@é‘o?ﬁ%@ﬁt%%%@@ﬁﬂiéﬂ{tﬁfé'Mﬁﬁ%.th& BARpeRRMble. One
proposed scheme for indicating the E-DCH resources to be used creates a link between the values of

each of a grouPHHAMaIRISIgh &lREs! Le3UETs Allocate RVt kB e dgEIND'ES RBRBE access) and a
specific set of EodigitgdafametecHlefoaddsn actaiégleds BiViRtARNg O AltbhdNof EddTitflodd E- An object of
the invention i opo eth r signali to,a secondary station being reliable for both
legacy second%@_fs){ea |g§%%séatr@ Lglt@dgé? o%gg?é [sg?gﬁger%%%%gga%\?\eo Rﬁ%@%&t of the invention is to
alleviate ti3e above nfsaeaetied tpbisieshect2dheidventandeafith ohigeiopises andHie Rf\ertion, a method is

proposed a prignamRUANGITIRG RESIRIR f FEPALIGHIIE dPARRAGaN ARG Saidvaaiigshcomprising
the steps of PH009470 WO 6 O(El) the secondary station transmitting to the primary station an access

request to a réS8@valable nyRREEOh FrspaeRHABR B Aitting an acknowledgement indication of the
access request and Qgr@lﬁnglhdemdehélybiﬁmthmamm@hmnfujmfee aakoewéedgeéﬁ.ent Sindication a
set of resources g be ol i 1ne ARGONGANSIAYAN. 1, 0. AGE0IAARCE NI Anetfraspegt of the
invention, a primary Station is proposed, sald primary station comprising means for giving access to a
secondaifstaterording tesbisrespesiof tbeimaeytmttbﬁmpfﬂmr@ @Wﬁgsm@fe)s'wgﬁaidﬁﬁb an access
request to a regQuicR SR INE resrredan I RioNH8R¢ (ARgIY RORRRINSamBRERILing RItRe

secondary station 10an acknowledgement indication of the access request and s;%nalling independently
from the transISASHRSFEHY SERIARHGEPRBIR PRGOS ISCLBReE S6DYees s B ¥ed by the secondary
station. Thezenmisld aitvetsaspestEobie igssarntiaubyiisba apparsitidnomcand ivédhbavetucidated with
reference to the embodiments described hereinafter IEF DESCRIPTI OF THE DRAWING

e prosen i EREo A bt B BB L ABBa Do ARE b Ay o e R AP LA o the
accompatyingseleaiethiycarid edindiczitgs @ sohadbloidk-Biagreesowtes syt ietwoikithiznionhlenersiaidd the

invention. 20 Fygs & i GBI RIuRARWRRHIE AMMPGSE AT ERAEShRMAMPERANA Rrbdl 1BgAsrces that

can be configured with different degrees of division into subsets in accordance with an embodiment of the
invention.  FIgE3TRUS JlaWRARPMMGRBIHDNSBR RS BFTEYeA FHEPHERFHBYIEHY BVNOEK RS ources that can
be configured pribadiffgramititegreesnef dodsisrTlaxiviiypsets in accordance with 25another embodiment of
the invention. DETAILED DESCRIPTION OF THE INVENTION T t invention relates to a

Syatem of communicAth 300 R BB Bh e o 1085 M AURETE S AR 08, L & hase
station, a?{dl atBea€tbreeoseres tiokiga30s tuidig 2ed ik diffetshil degrationf diviskingntadidosststem 300 may

comprise a pluralifying ihg REHRBIRIFIRRRHAQ RudiancdnktalitOfsseRAdary stations 200. The primary

station 100 comprises a transmitter means 110 and a receivm% means 120. An output of the transmitter

means 110 and an ifPt'ESIeHERERSng YRR Bndot sRo3asBovy 9 B8 Rk Rt R b RbpaP estenna array

comprising a pibaeity OPHESAAE M4E:ah Gk abigTu0AS WitadaBertingegReans didRionhieh smagtbe for
e trapsmitter means 110 and receiving means

example a circulator or hgm over switchl.. Cau Ie[? to W ;

12015 a contraF WAL g S R TR SR R P B Pl condary station 200
compris_eaﬁa transmittea_méansrﬂdmiiamjtathedeifemg)mﬁeapwiEd_’dh B oa (G A eReamgneittor 5 means 210
and an input of NepR ARV A% MENS 4 207 SrEBBIL S ihal BOLPIRM AFAES BUREGRAB QI FRY comprising a

plurality of antennas, by a coupling means 240, which may be for example a circulator or a changeover
switch. CoupleX3BRHeDl ARRREPIghearay o BUAAKI P cENGiIFRT MEanaVeDEP|8 BIcEitft Phaesses 260, which

may be for examspleaigleeeaiahedd ¥FsigseBirem the primary radio station 100 to the secondary
station 200 takes pla&esgcrg;eassful E-RACH access is indicated by a positive acknowledgement on the
30  AICH. The transmission resources to be used on the E-DCH are indicated by signalling bits.
In a preferred embodiment these bits are transmitted using an unused portion of the AICH.
In a further embodiment the E-DCH resources are determined by reference to the E-
RACH signature selected for the E-RACH access attempt. For example, the relationship

between signature and E-DCH resource is indicated using a table. The table also indicates the



10downlink chaﬂa% A d transmission from the secondary radio station 200 to the first radio station
100 takes place on an uplink channel 260. The invention proposes to signal the set of resources to be
used independently from acknowledging the E-RACH access. One possible method is to transmit
information in the unused portion of the AICH (correspéﬁding to 1024 chips every slot) indicating the
resource 15sefpcH\GERIFIBEIPAbRMRPLIRAERHAIIBR taYeNTQNeLoPBHiSiR I SHEISEREORRE IS

associated in a predetermined waxéto each E-RACH preamble, and the NodeB's response to a preamble
is modified deMBHEHIEPIAR MK LUV ALSE BBresource associated with the preamble is available or
not. 20In another eminadiontiet,ethbobintkaBiserdisfross e tD @Hpresambée vaivgeses tivlyighalingr NACK if the

associated E-DCH, res is available NodeB's response further comprises an indication
of a different rggg’ubrlﬁecﬁ}fﬁ%eg %ids!g@é?telﬁg Eﬁgﬁ%ﬁgﬁ?&ﬁﬁuﬁpﬁﬁ%ﬂ e {érrng%%%%\%tﬁ{@n therefore has
the advanfagecdigt the amount of signalling to allocate the 25 E-DCH resources, and hence also the
amount of interferencg,ggRerrigH R /eshariBtRamks agtipewledgement signalling, can be reduced.

The indication of a different resource may comprise the transmission of one or more additional signatures,

and/or some additior!QIRIGHARAE bracerddeliokdoni&ibdrFeCa BhtiRs yatielaéknowledgement
signal. 30In diffepemiemBgpioeriiniide preavailerindieGhRe BI3DUeR aliTagtionisignadisiussedy comprise a

combination of a signatyre and a timeslot, or ju imeslot, or just a signaiure. Another aspect of the
invertion ts bas Ao IR TAL S EIiaH (A AR B r et B MR R0 e
particularlfesoEntenerdictttiekidy (edinfifdeid. bothisrep@MEIOARDIIT §-ExE Hirsotheciéapdiionof the set
(using an indeigr%ementioned above). Different sets can conveniently be created by changing the uplink
scrambling codes. Therefore if a given E-DCH resource is associated with each possible signature,
forming a set of resolfB & ahBMUzRRRBN N SBWR FaTBEBUrER CELRSSPER NG RFIRE A8 hatures) can
easily be definethby chargibreeid) BlirkScrampialy aedend timésitffijenketsi@-HiD< tboesources are
created, there 'ﬁd’" lonwa Fob%@ﬁ_&&&ﬁl%g& with an existing resource-use if the same set of E-DCH
resources appﬁessf'gr B ures that are acknowledged at the same time using the AICH. We
propose o sighaDfiHe Regonfaes VigthogsedOwete pwnofdrabgibititiest 0 acknowledging the B-RACH
signature. One pOSSiH%éﬁ'@rﬂ?,%&%ﬁ&r&ﬁé‘ﬁﬂ%@iﬂ)‘ﬂﬁﬂ@?ﬁ%%é’?dg?ﬁﬁ'&k'sed portion of the AICH

PO

(corresponding to 1024 chips every slot) indicating the resource set. Another possible method is to

use a sub-set of A/CREIYRAIOESE P5eBitale dHecHYRSSREREa 1V e AR B L5806 thBSFVBAtbN is based
on the recognition thadsthgcassemrtationpeiveed reniaity 1860WI0Es sdthBalRAiiohapreantbies can be used
to trade off the collisi robabilit ainst the blocki ility. In general, the smaller the number
of confgured B RACH AT B I R RN o acaity e B LR of mutiple
UEs randimly selectlithere BahheeEbup® RNEHgckagriblddmtesabésiclaciddthy bmbieis teeatiyritber of
configured E-DCH f%}i{ﬁ@ﬁ68@54?94@%5&9%%%&%9@%9% AkgealsttRegpiobability that no suitable

E-DCH resources are available increases). The total number of bits required for the response to the
B-RACH preambl®in'Bifeis tP A6eeiteHACE aSerfsRANEe A GriARE RiBaBRIAS BRe Ruriter of configured
B-RACH 25 preamblgsadunckiienaumietiod 6ppiioreeddrey esadioas bhsneienogethandinary signalling
is used to indicate the all Icated E-DCHt resog_n;ggcége meﬁlyﬁpum number of bits required is given by P
Flog 2 (E)1, where PISRE bnrﬁ%%)%‘cfec&?ﬁgure 'R} Sreambles and E is the number of configured
E-DCH ré@Sources. Thideenedibis casss B-xHl ressthlece/terbencdtoccittidrirexisty esp@aseachdny E-RACH
preamble, W'”h%(&’rﬁ%ﬁ%’f%?é'% B BRI FATRIES, DRIRY AOTRNSRIHE IIHBRNEORRYore  Thus for

a given number of bits for E-DCH resource allocation, it is possible for example to reduce the collision
probability by é5Rff§I8§HG ARTSTEERING FEiEEIRIEd eeUiteseXpbne P BF fde BTG HHREWBIBEKIng probability

by configuring \gigimaHer setingsefobby b NeRGLUERESignalled in response to the preamble.
As discussed in R1-074976, “Enhanced Uplink for CELL_FACH?”, Philips, available
30 at http://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_51/Docs/R1-074976.zip, in all cases

the total set of E-DCH resources available should be broadcast, so that any signalling by the

NodeB can simply comprise an index.



PH009470 WQ 9 094;%qugver, the amount of freedom for this trade off is quite limited For example, with
16 bits available Toor E-DCH resource allocation, only 3 E-RACH preambles can be configured if 32
E-DCH resources are configured. By reducing the number of configured EDCH resources to 8, still only 5
E-RACH preambles can be configured. 5According to thls aspect of the invention, the E-DCH resources

and E-RACH presapbles e dividedibiaighRsats if full flexibility of allocation cannot be achieved within
the available number of resource allocation bits. For example, consider the above example with 32
configured E-DCH re58UMRAR Ta5in1 00U W0 MBIGH 6 106 ARASA HROIRIB ARPUIL BRI Ys83 LRNBRPEd E-RACH
preambles. Thieswlaocsigiagie thiscaspe atodrigethwaaticre, toecE2respofigsitednE=RBI8Hesources are
subdivided int% r?%%mgets of 8 resources. Likewise, the 32 configured E-RACH preambles are subdivided
into 4 subsets 'of 8 resources. A one-to-one mapping is defined between the E-RACH preamble subsets
and the ESDCH resolifoe Bitheetavalage (visihed\rsiel siaplyrrendetnaornventonal A& 1aanadesm selection of
any one of the\GrRAGCRMHEHNRIRS o ﬂ%?%ﬁ@%%@%@@l aRisRRRBIRitRdiGakes a subset of

E-DCH resources, and the network then only needs 3 bits in order to indicate which of the 8 E-DCH
resources withi{fHECSPIYERY SRR Ba LS 1ANAVRE. HHoUs UawESTREHAH B AERHG AW R bR ved in
conjunction with)asltivelylacking praea ity iswitumelyha emiliblogs eddikibdtymes limifsd 8 tagample, the
raph of figure 2 show. mbers of E-RACH preambles a -DCH resources,that can be
Configured itk e g oAl e A AT S i o used o
allocate the re¥éanrysr a URAhapRersrtexalend ok yaaderfigeeedB)sticnind Gl rasaikerwoitEIRACH
preambles and, k¢ H ﬂgéqyﬁggﬁ)tg}aq%aap@,igpmﬁlggﬁg it Aifaeent degrees of division into subsets,

assuming that 16-bit ternary S%%D@UIH%IS used to allocate the resources. 25In another embodiment, the
invention is appliet" e PEINLBATIOT EEILEINELEE fISIYATPRIRA CH O o SSia eifR the BCH. Some

UEs are configuegthte use E-RACH, for example by means of higher-layer signalling. The resources
available for E-RACH acgess are also copfigur r UEs via the BCH. A succ -RACH
ccess s indicated B8 06 GRS PRRP Te e SLBE T RLE s o be
used on tHe E-DCH ageolricgsarbitibyraitptariniy tses sorinatphefdirednentibuidinnsiespoadis biEsRAEtransmitted
using an unused portign QhihefylgH. In a further embodiment the E-DCH resources are determined by
reference to the E- RACH signature selected for the E-RACH access attempt. For example, the
relationship betweenS8RjiFa PN DR PO RS ErER" OHBR A RYP TEfHBIA G BRYET MBI PARSS indicates
the PH009470 WO 1 thkt re o seheaitiesipaneingtiarpaitteassiblgraairedple gangfibsgsignalling bits
sent on the unused part of the. AICH (or b m . In a further odiment the different

B DCH resouroes indL T 0] e LR S A B A R L B RN & Bhature, ffer
only in te?fhs of scramtbiibightitoties! Mieenele Wwad avkgdvdedgediitiontibufestatenassary tiel®1Hae976,
"Enhanced Uplink foy LU & HyitR Bl peila e A UINER s BgaRergiindsarpr iy G 1
RLUTSGR1 51/Docs/R1-074976.zip, we discussed a number of issues related to the use of RACH
preambles for the iniftEIGSAREVIF RS aPARRFD BrEHAINMEBIURIHE i eS8IIEE ATERE. RAVEpTideNalRsGle focus on the
E-DCH resource allogatiravihiedeACK dgiedhdldn this paper, when we refer to "E-DCH Resource"” we
mean a combination gf an UL.scrambling code, E-RNTI, E-DPCH cod d time-offset, E-RGCH/E-HICH
Gode andl signatures, S ETR B AFLGEN S8 E SF DRSS AT A VR o
Possibilitégs: |bitgdogsthbr withdixerdmid pessinsitiBessitdy bethddnfifistisipdiateh E-RACH preamble is directly
associated with opg EsREHsuicHTARE DiskiRsoU sRipesestvminssierted andamly by the UE,

and no additional resourcCe allocation S|gEnaIIin IS transmlgted by the NodeB when acknowledging the
preamble. signatures, to allocate E-DCH resources, as proposed in [2]

2) extending the number of available AICH signatures, and using them for signalling, as
also proposed in [2]
30 3) signalling using the reserved part at the end of the AICH.
Method (1) used on its own without extending the information-carrying ability of the
AICH reduces the number of signatures available for access requests and therefore results in

an increased collision probability. Therefore we do not prefer such a solution.



20If the E-DC@@@@Wiwrresponding to the preamble selected by the UE is already in use, the NodeB
responds to the preamble with a NACK on the AICH. 2) There is no predetermined association between
E-RACH preambles and E-DCH resources. The allocation of E-DCH resources is carried out by the
eNodeB and signalled in response to an E-RACH prea%le. 25Intermediate cases are also possible,

where an associationrggigimbatweast 8aghe MR aRetss s ﬁrﬁé@éﬁ@d@ﬁhﬁ&sources- When the
UE selects a preamble it therefore also selects a corresponding set of E-DCH resources, and the

particular E-DEY3!HUBG-LERAIRAINGHLR Adifow! | Sepatiisy ke av b Wil Dghafle) i FRYEHEE o the
preamble. As disglssgedrineRdntk/aRTionnHE erfieenctplinkstorgRRIARACHSpdrbespshial adadd@o30 at
http://lwww.3gRp.or [\ LUTS 51 N74976.7i0.. ] es the total set of
E-DCH resou%%gvgv%ﬁgg%ﬁ&ﬂ&ﬁé%]g@g%%@i%F%c\ﬁv {ﬁ@r%gi{%éwgl |nog§éb)'/ﬁmgdili(l%§§ Wé%lt%n simply
comprise an inde3e6)PPOJeF M INDsE INEBCRCREVIF e AGdATRINBIghalling: The main factor governing

which of the above mgihads #heriAibHsRE GRREAIR ALY MR R IISAIRS DifReaRPs ransmitted
when the NodeB responds to an E-RACHFS_EeambIe. 5If no bits are available (i.e. the NodeB simply sends

a conventionaPXEY AXLLAMECHIAN His A h<aBH N SR B5tIEFPESESNG RYaraa-2RPLIeHBRY Bfrectly

assocated withnaiwatedsy sereda uaeilishalsidiading ®its However, in our view, the set-up delay associated

with option (1) is like be too long. This is use the collision probabilit comes limited by the

number of E-DCH relggh%rge]eéhg%/eai Sgl%‘?'sn tatrﬁ(zglf@nﬁ &F of %’-’Elb,&r@pp%r%g%é‘%@j gr\]/%lflr@b &. 10 Whenever a

UE happéfs t¢wdlatadaitbermble corresponding to an E-DCH resource which is already in use, it has to

start again with rand%&é&%@i&?ﬁ'ﬁg@-rmHm@%@@ersuB@&ﬁbﬂ"ﬂélﬁﬁﬁ%@@h{ﬁ@? qrideiavif option (1)
0

might be considered, for example: use the reserved part at the end of the AICH roadcast the indices
of the E-DCH T5ReBAIHEIRER R A IPLSSUEH R A RGP ERSEICR R PRSP, E-RACH

preamble, and/or shageéhespouepaampirgiheiate FOCExamplaitstanriiiogdhef g pEmping phase of
the RACH for a subsequent Aceess atte pet if the UE'%f{rf%teqq%amble tr?gsmission dorf] A%\Q'ous attempt
eve

i
is NACK' ed. (If the UERESR rez'fdyareesr'gg ished S@f’psgvaéﬂr A %‘?ﬁ:h &Fi OBre'a(‘?n _fié) was

acknowledged, it intrpae¥deunnecessary delay if the UE has to start with a lower power level when

selecting a different prgaEpale: JJ\)\%W%&%@ Egégg be speeded up by allowing the UE to use the same
power level as for the previous NACK'ed preamble.) However, in practice it seems entirely possible

to transmit a few additigfifiiieghsigRapeHES tRyeitbialngicHe B ErPfed sBrnsEceyesititnm¥hods for this
include: 1) usipgpestatntexisting AL diginaluigsal th@has psyethsimitiane sush-tsgnsratted signatures, to
allocate E-DCH resoyrees, as F%ggg%?qhilrsl JHZJIZ extending the number of available AICH signatures, and
using them for signalling, as also proposed in [2] 303) signalling using the reserved part at the end of the
AICH. 2Methook (1pisedingrthitsnombenwathavail ebtee Aty silgeainfes raadi osirgattrgmm Epakidimgl bhghas AICH

reduces the number AlsigRRRIESAXAIAABIONRLGRRS RAURRIA EIBFGIpIELests in an increased
collision probability. Therefore we do not prefer such a solution. PH0O09470 WO 12
CELL_FACH state”,
¢ signalling using the reserved part at the end of the AICH.
In the present specification and claims the word "a" or "an" preceding an element
25  does not exclude the presence of a plurality of such elements. Further, the word "comprising"
does not exclude the presence of other elements or steps than those listed.
The inclusion of reference signs in parentheses in the claims is intended to aid
understanding and is not intended to be limiting.
From reading the present disclosure, other modifications will be apparent to persons
30  skilled in the art. Such modifications may involve other features which are already known in
the art of radio communication and which may be used instead of or in addition to features

already described herein.



The number ogp}%%%e with each of methods (2) and (3) needs further evaluation. In principle, 16
additional signatures are available with method (2), although this would generate some additional
interference to existing R99 AICH responses which needs to be evaluated. The number of bits available
with method (3) is more limited (8 bits with 5SF256), but3does not cause interference to existing AICH
responses. The apoypief interference could be reduced in a default resource is indicated by sending
only an ACK on the AICH, and in case this resource is not available, another may be indicated by sending
additional signalling bits. Both of these methods 2) and 3) (or even a combination of the two)
should be 10evaluated furthemdisoa slanptlsienstitihe fiving it des el koesalieaatiarsisdncieated entirely by
the choice of ES %nCHa%'eaeml&ljecghenr.gnet odﬁefosror‘educing the delay might be considered, for example:
use the reserve 'parfa {he end“Si e 'R%I-? {0 BrOAadcast the indices of the E-DCH resources which are
not yet in Gse, so th@) theseiBrelary sédtict &arsmispo helthe EHRACHA Gpasanckie rethestan the power
ramping phasqesodpéqmtional signalling bits are used to indicate the E-DCH resource allocation, we
propose to transmit a few additional signalling bits together with the AICH response. Possible methods for
this include: 20 extdPLiRRRHBY SHENSTaRs BRI 3R kskpenysdesreat inicadmiPinBsRdeissignalling, as also
proposed in RisQe4B5k3 SiGesmgerdepsigamenidortie PLbhaeiassfimCikhofvdddftate”, signalling using
the reserved part.at the end of the AICH. In the present specification and claims the word "a" or "an"
preceding an ATSHREHT L Rt A RIEE AR AR e TSR IR, ST s, Further, the word
"comprisitlyy" ddesantetiesctindeattiee prethed dertheotivotpeienenstep(idpsstitanddnpstatisted.  The
inclusion of refgiRIR RIS MLRBIERINREESIM R B RIBIRMSH A AR N aRdRg and Is not

intended to be limiting. From reading the preséent disclosure, other modifications will be apparent to
persons 30 skARSACHAEHANAPredfss BRIt BHRaFh RyervBiR etmdiera i ik BrMDHSBHORIfeady known in

Ejhe ar_tbofOI rﬁdiqmmfﬁwggagqa\)/v agalwéu'cﬁmrélwsmiﬂsledémt@ﬁgd@f ?ﬁham_adai.tm fiee ieadures already
escribe erein. . i . met Ol a primar tation qivi access to a
et to o S L e Prea e AR, LR e S A bR SR T S o

transmittitiy to(meqmimytﬂ@maseaonbwrmknewﬂ&d:gamegdﬁtbgass_oo@bpemqodrcmiya@mmre,transnjitti_ng
an aCk”OW'Ed%ﬁHWHérH?H'fﬁ%%’f?n%wQ%t?&???é‘gﬁSHéé%hﬁE\%&ﬁﬂ%é@%W&%@H%‘F%#f%FEn‘Pe transmission

of the acknowledgement indication a set of resources to be used by the secondary station, the method
being 10charat@&iFesd ifhthaseasiatitireur Faiheet cyagbiSes, at step (a), the secondary station transmitting
a preamble for requesting access to a resource, and wherein each resource is associated in a

predetermined way to each@‘rea ble, EE_where'n the primary station's response of step (b) to a
Preamble is modified deperldihd BIOTHbAFoh HATHE TE UG LA A PR TR s
available2@nd auhbyernardnai furignafyrstationisdiesipaitbe ehote 14 (in)do LaysesigrobiencdrtherAsEd-only an
acknowledgement if the associated resource is available, and wherein the primary station's response

further comprises an indication of a different resource if the associated resource is not available. 2.
The method of claim 1, wherein the signaling of the set of resources is carried

3. The method of claim 1, wherein the indication of a different resource may
25  comprise the transmission of one or more additional signatures, and/or some additional

signalling bits in a reserved field at the end of the normal acknowledgement signal.

4. The method of claim 1, wherein at step (), the secondary station transmits a
preamble for requesting access to a resource, and wherein the preamble and/or the resource
30 allocation signalling comprises a combination of a signature and a timeslot, or just a timeslot,

or just a signature.



20out by transgmwwﬁ;@aﬁon indicating the resource set in an unused portion of the AICH. 3. The
method of claim 1, wherein the indication of a different resource may 25comprise the transmission of one
or more additional signatures, and/or some additional signalling bits in a reserved field at the end of the

normal acknowledgement signal. 4. The method of €1aim 1, wherein at step (a), the secondary station

transmits a preamblg for reqHea{iMbAGFRRIFOLATRSCH 8% @&%W&%@@rﬂlﬁ%&f fRDIUADIRYQSTthe resource
30allocation signalling comprises a combination of a signature and a timeslot, or just a timeslot, or just a

signature. PHEBOAGSARSEE A $AED RACHSUIFIERIAIAT & Heaisth v HeaUhire Lol besthudtitihio a plurality
of sets of resoingesiat@ each particular resource is indicated by identifying both the set, and an index in
the set. 56.A primary station comprising means for giving access to a secondary station to a resource,
said primary station comprising receiving means for receiving an access request to a resource from the
fsec_ono_laryﬁstation; and tranémtim?@’rﬁ_éﬁm%ﬁpféﬁmﬂmm‘g forwivisgeceriary @,'_@aq_@nd@w siakpdwledgement
indication of thg BEERRFCEC I B i &ﬂ@H'E@ﬂﬁﬁﬁﬁ%@%ﬂﬁﬂg@é’%ﬁ\%ﬂ@&?@ﬂ'@%m&@@e _ _
acknowledgement indication a set of resources to 10be used by the secondary station, the primary station
being characte AFES thiSMHEpdEAT G STHROAAY K PRI UM MRARE I AR YA Qecondary
station a preanmglsstondeguesitthaeckssiRAceratitdcanh vitaceitceschgesnangdsigmansgciated in a
predetermined way to e reamble. and wherein the primary station.is arranged.to modify. a response
o preamble g e o s B B e R B ST e R G e
15whereitPthelsrisearhystiisntendenpaintdentdha prs:anisiatinhpiigeb satedred dikfinhdetitpsehdng if the
associated resquireds Aydialita i PRGN ERIMAN SRR SIRRONSR AMBRSLCRNRYGRS an

indication of a different resource if the associated resource is not available. 207. A secondary station
comprising meXRETIP ASGERERMGHEWEEE D 4G ESAMERE 18 BINHHER/ S ERIGHCELTHNSE Md5PSTation
comprising trapssanibrgameans & tiapamitingativaip aMmagestatinguip accpssstagugstimalgesource; and

receiving means for receiving from the primary station an ack ledgement.indication of the access
request and S0 Ol O e e b P R T R ation a set of

resourcedfo be 25weratehyttitep daeonslaipEEitepRtciGapmaddy cemuisdsainly aharacterized in that the
transmitting Meang A& i HBRT iRtFRReeRi Rt raRR I 0 g & BB?@}W‘%VF%HWH@EHH%@%%@ aresource,

and wherein each resource is associated in a predetermined way to each preamble, and wherein the
secondary stafRq88EHIGEAOMPHERTAIHY R Ptiphard FEeEaid resqesp Hribe dreristedirRtNe Hich is modified
depending on ndrathdame not the resource associated with the 30preamble is available, wherein the
primary station's response to a preamble comprises only an acknowledgement if the associated resource
is available, and wherein the primary station's response further comprises an indication of a different
resourcedfthe assotidteervadayreetienmonypyisiagireans for requesting access to a resource to a

primary station, said secondary station comprising transmitting means for transmitting to a
primary station an access request to a resource; and receiving means for receiving from the
primary station an acknowledgement indication of the access request and signalling
independently from the reception of the acknowledgement indication a set of resources to be
25  used by the secondary station, the secondary station being characterized in that the
transmitting means are further arranged for transmitting a preamble for requesting access to a
resource, and wherein each resource is associated in a predetermined way to each preamble,
and wherein the secondary station is arranged for receiving the primary station’s response to
a preamble which is modified depending on whether on not the resource associated with the
30  preamble is available,
wherein the primary station’s response to a preamble comprises only an acknowledgement if
the associated resource is available, and wherein the primary station’s response further

comprises an indication of a different resource if the associated resource is not available.





