19 DANMARK (10)

(91)
(49)

(80)

(86)
(86)
(87)
(86)
(87)
(30)

(84)

(73)

(72)

(74)

(94)

(96)

DK/EP 2208383 13

(12) Overseettelse af
europeeisk patentskrift

Patent- g

Varemeerkestyreisen

nt.Cl.: H 04 W 72/04 (2009.01) HO04 W 76/27 (2018.01) H 04 W 92/12 (2009.01)

Oversaettelsen bekendtgjort den: 2020-12-14

Dato for Den Europaciske Patentmyndigheds
bekendtgorelse om meddelelse af patentet: 2020-11-25

Europaeisk ansggning nr.: 08842707.5

Europaeisk indleveringsdag: 2008-10-23

Den europaeiske ansggnings publiceringsdag: 2010-07-21
International ansggning nr.: US2008080896

Internationalt publikationsnr.: WO2009055536

Prioritet: 2007-10-25 US 982528 P 2008-01-02 US 18567
Designerede stater: AT BE BG CH CY CZ DE DK EE ES FI FR GB GR HR HU IE IS IT LI LT LU LV MC

MT NL NO PL PT RO SE Sl SK TR

Patenthaver: Signal Trust for Wireless Innovation, 1011 Centre Road, Suite 327, Wilmington, Delaware 19805,
USA

Opfinder: PANI, Diana, 1950 Lincoln Avenue, Apt. 1812, Montreal, Quéebec H3H 2N8, Canada
DIGIROLAMO, Rocco, 632 de Fribourg Street, Laval, Quebec H7K 3Y3, Canada

CAVE, Christopher, R., 201 chemin du Golf Apt. 304, lle-des-soeurs (verdun), Quebec H3E 1Z4, Canada
Marinier, Paul, 1805 Stravinski, Brossard Québec J4X 2J7, Canada

PELLETIER, Benoit, 11-13th Street, Roxboro, Québec H8Y 1L3, Canada

Fuldmaegtig i Danmark: Zacco Denmark A/S, Arne Jacobsens Alle 15, 2300 Kgbenhavn S, Danmark

Benaevnelse: Fremgangsmade, indretninger og system til handtering og opsatning af forbedrede MAC-E/ES-
ressourcer

Fremdragne publikationer:

GB-A- 2 371 179

"Universal Mobile Telecommunications System (UMTS); Enhanced uplink; Overall description; Stage 2 (3GPP
TS 25.319 version 7.2.0 Release 7); ETSI TS 125 319" ETSI STANDARDS, LIS, SOPHIA ANTIPOLIS CEDEX,
FRANCE, vol. 3-R2, no. V7.2.0, 1 March 2007 (2007-03-01), pages 1-45, XP014037911 ISSN: 0000-0001
"Universal Mobile Telecommunications System (UMTS); Medium Access Control (MAC) protocol specification
(BGPP TS 25.321 version 7.3.0 Release 7); ETSI TS 125 321" ETSI STANDARDS, LIS, SOPHIA ANTIPOLIS
CEDEX, FRANCE, vol. 3-R2, no. V7.3.0, 1 December 2006 (2006-12-01), pages 1-118, XP014040002 ISSN: 0000-
0001

NOKIA ET AL: "CELL FACH state E-DCH - coverage comparison” 3GPP DRAFT; R1-074302, 3RD GENERATION
PARTNERSHIP PROJECT (3GPP), MOBILE COMPETENCE CENTRE ; 650, ROUTE DES LUCIOLES ; F-06921
SOPHIA-ANTIPOLIS CEDEX ; FRANCE, vol. RAN WG1, no. Shanghai, China; 20071008, 2 October 2007 (2007 -
10-02), pages 1-4, XP050107818

NOKIA ET AL: "Resource assignment for E-DCH access in CELL FACH state” 3GPP DRAFT; R1-074303, 3RD

Fortsaettes ...



DK/EP 2208383 T3

GENERATION PARTNERSHIP PROJECT (3GPP), MOBILE COMPETENCE CENTRE ; 650, ROUTE DES
LUCIOLES ; F-06921 SOPHIA-ANTIPOLIS CEDEX ; FRANCE, vol. RAN WG1, no. Shanghai, China; 20071008, 2
October 2007 (2007-10-02), pages 1-6, XP050107819

"Universal Mobile Telecommunications System (UMTS); UTRAN lur/lub interface user plane protocol for DCH
data streams (3GPP TS 25.427 version 7.3.0 Release 7); ETSI TS 125 427" 1 December 2006 (2006-12-01), ETSI
STANDARDS, LIS, SOPHIA ANTIPOLIS CEDEX, FRANCE , XP014040050 ISSN: 0000-0001 , pages 1-45
paragraph [0004] paragraph [04.1] paragraph [6.2.2.2] figure 11a paragraph [5.1.0] paragraph [5.1.13]

NOKIA ET AL: "Enhanced CELL FACH State with E-DCH" 8 October 2007 (2007-10-08), 3GPP DRAFT; R1-
074300, 3RD GENERATION PARTNERSHIP PROJECT (3GPP), MOBILE COMPETENCE CENTRE ; 650, ROUTE
DES LUCIOLES ; F-06921 SOPHIA-ANTIPOLIS CEDEX ; FRANCE , XP050107816 , pages 1-2 [retrieved on 2007-
10-02] paragraph [0002]



DK/EP 2208383 T3

DESCRIPTION

FIELD OF INVENTION

[0001] This application is related to wireless communications.

BACKGROUND

[0002] An enhanced uplink mechanism has been introduced for the Third Generation
Partnership Project (3GPP) standards. As a part of the enhanced uplink mechanism and
improved Layer 2 (L2), new functional entities have been Introduced in the medium access
control (MAC) Including enhanced MAC-e/es entities. In a wireless transmit/receive unit
(WTRU), the enhanced MAC-e/es are considered one single sublayer. However in the network
side the enhanced MAC-e and the enhanced MAC-es entities may be considered separate,
with the enhanced MAC-e residing in the Node-B and the enhanced MAC-es residing in the
serving radio network controller (SRNC). One enhanced MAC-e and one enhanced MAC-es
entity are present for each WITRU In the Node B and in the SRNC, respectively. The entities
are separate in the network so that the more real-time critical functionality of enhanced MAC-e
may be placed into the Node-B.

[0003] Figure 1 Is a block diagram of an enhanced MAC entity 100 of a WTRU. The enhanced
MAC In the WTRU comprises a hybrid automatic repeat-request (HARQ) module, a
multiplexing and transmission sequence number (TSN) setting module, an enhanced uplink
transport format combination (E-TFC) selection module, and two segmentation modules.

[0004] The HARQ module performs the MAC functions relating to the HARQ protocol, including
storing enhanced MAC-e payloads and re-transmitting them. The HARQ module determines
the E-TFC, the retransmission sequence number (RSN), and the power offset to be used by

Layer 1 (L1).

[0005] The multiplexing and TSN module concatenates multiple MAC-d protocol data units
(PDUs) Into enhanced MAC-es PDUs, and multiplexes one or multiple enhanced MAC-es
PDUs Into a single enhanced MAC-e PDU, to be transmitted in a subsequent transmission time
Interval (TT1), as instructed by the E-TFC selection module.

[0006] The E-TFC selection module performs E-TFC selection according to scheduling
Information, relative and absolute grants received from a UMTS Terrestrial Radio Access
Network (UTRAN) via L1 signalling, and a serving grant signalled through the RRC for
arbitration among the different flows mapped on the E-DCH.

[0007] The segmentation module performs segmenting of the MAC-d PDUSs.
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[0008] Figures 2 and 2A show the enhanced MAC-e and enhanced MAC-es entities located at
the Node-B and RNCs, respectively. Referring to Figure 2, the enhanced MAC-es sublayer
manages E-DCH specific functionality. The enhanced MAC-es entity comprises a disassembly
module, a reordering and queue distribution module, a reordering/combining module, and a
reassembly module.

[0009] The reordering queue distribution module routes the enhanced MAC-es PDUs to the
correct reordering buffer based on the serving radio network controller (SRNC) configuration
and based on the logical channel identity.

[0010] The reordering/combining module reorders received enhanced MAC-es PDUs
according to the received TSN and Node-B tagging, (i.e. CFN, subframe number). Enhanced
MAC-es PDUs with consecutive TSNs are delivered to the disassembly module upon reception.

[0011] The macro diversity selection module operates in the enhanced MAC-es, In case of soft
handover with multiple Node-Bs.

[0012] The disassembly module is responsible for disassembly of enhanced MAC-es PDUs,
Including removal of the enhanced MAC-es header.

[0013] The reassembly function reassembles segmented MAC-d PDUs, and delivers the MAC-
d PDUs to the correct MAC-d entity.

[0014] Referring to Figure 2A, shows a MAC-e entity in communication with an E-DCH
scheduling module. The enhanced MAC-e entity comprises an E-DCH control module, a de-
multiplexing module, and a HARQ entity.

[0015] The E-DCH scheduling module manages E-DCH cell resources between WTRUs.
Based on scheduling requests, scheduling grants are determined and transmitted.

[0016] The E-DCH control module is responsible for reception of scheduling requests and
transmission of scheduling grants.

[0017] The de-multiplexing module performs the de-multiplexing of enhanced MAC-e PDUs
Into enhanced MAC-es PDUs. Enhanced MAC-es PDUs are forwarded to the SRNC In their
associated MAC-d flow.

[0018] The HARQ module may support multiple HARQ processes. Each process is responsible
for generating ACKs or NACKs indicating delivery status of E-DCH transmissions.

[0019] Figure 3 shows the radio resource controller (RRC) service states of a 3GPP WITRU

with an enhanced uplink. The WTRU may operate in several states which depend on the user
activity. The following states have been defined: Idle, Cell DCH, Cell FACH, URA PCH and
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Cell PCH. The RRC state changes are controlled by the network using RNC parameters, the
WTRU does not decide to perform state changes by itself.

[0020] In the Cell DCH state, a dedicated physical channel i1s allocated to the WTRU In the
uplink and the downlink. The WTRU is known on a cell level according to its current active set.
The WITRU may use dedicated transport channels, shared transport channels, or a
combination of these transport channels.

[0021] A WTRU is In the Cell FACH state if it has been assigned to use the common control
channels (e.g. CPCH). In the Cell FACH state, no dedicated physical channel is allocated to
the WITRU, and the WTRU continuously monitors a FACH (e.g., S-CCPCH) or a High Speed
Downlink Shared Channel (HS-DSCH) in the downlink. The WTRU Is assigned a default
common or shared transport channel in the uplink (e.g. RACH) that it can use anytime
according to the access procedure for that transport channel. The position of the WTRU is
known by the UTRAN on a cell level according to the cell where the WTRU last performed a
cell update.

[0022] In the Cell PCH state, no dedicated physical channel is allocated to the WTRU. The
WTRU selects a PCH, and uses discontinuous reception for monitoring the selected PCH via
an associated PICH. No uplink activity 1s possible. The position of the WTRU i1s known by the

UTRAN on a cell level according to the cell where the WTRU last performed a cell update In
the CELL FACH state.

[0023] In the URA PCH state, no dedicated channel is allocated to the WTRU. The WTRU
selects a PCH, and uses discontinuous reception for monitoring the selected PCH via an
assoclated PICH. No uplink activity 1s possible. The location of the WTRU Is known on a

UTRAN registration area level according to the URA assigned to the WITRU during the last
URA update in the Cell FACH state.

[0024] As a part of the enhanced uplink mechanism, an enhanced random access channel (E-
RACH) has been introduced for the CELL FACH state. The E-RACH refers to the use of the
enhanced dedicated channel (E-DCH) in the Cell FACH state or the resource/physical channel
used by the WTRU for uplink contention-based access. Previously, the only uplink mechanism
for a WITRU In the Cell FACH state was transmission via the RACH using a slotted-Aloha
approach with an acquisition indication message.

[0025] With the introduction of the E-DCH In the Cell FACH state, the WTRUs and the network
may require the Introduction of enhanced MAC-e/es entities In order to enable the
communication between the WT RU and the network. Due to the nature of the E-DCH operation
In the Cell FACH state, a number of issues may arise with the E-DCH MAC resources. One of
the issues relates to defining how and when to set up the enhanced MAC-e/es entities. In
addition, rules regarding the location of the enhanced MAC-e/es entities and whether the
enhanced MAC-e and/or enhanced MAC-es are common or dedicated entities are desired.
Also, additional RNC to Node-B interface (lub) signaling for the setup and management of the
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MAC entities are desired. Accordingly methods to manage E-DCH resources and to manage
TSN numbering are desired. The document "Universal Mobile Telecommunications System
(UMTS); Enhanced uplink; Overall description; Stage 2 (3GPP TS 25.319 version 7.2.0
Release 7); ETSI TS 125 319", ETSI STANDARDS, LIS, SOPHIA ANTIPOLIS CEDEX,
FRANCE,vol. 3-R2, no. V7.2.0, 1 March 2007 (2007-03-01), pages 1-45, discloses that In a
Serving Radio Network Controller (SRNC) a MAC-es entity and in a Node-B a MAC-e entity are
configured for each UE that uses E-DCH.

[0026] The document NOKIA ET AL: "CELL FACH state E-DCH - coverage comparison”,
3GPP DRAFT, R1-074302, 3RD GENERATION PARTNERSHIP PROJECT (3GPP), MOBILE
COMPETENCE CENTRE; 650, ROUTE DES LUCIOLES; F-06921 SOPHIA-ANTIPOLIS
CEDEX; FRANCE, vol. RAN WG1, no. Shanghai, China; 20071008, 2 October 2007 (2007-10-
02), pages 1-4, discloses uplink data transmission in CELL FACH state utilising E-DCH
transport channels. E-DCH resources are assigned by a Node-B, which has a pool of E-DCH
resources.

SUMMARY

[0027] The invention Is set out In the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] A more detalled understanding may be had from the following description, given by way
of example in conjunction with the accompanying drawings wherein:

Figure 1 is a block diagram of a enhanced MAC-e/es entity of a WTRU;

Figures 2 and 2A are block diagrams of enhanced MAC-e/es entities of a Node-B and an RNC,
respectively;

Figure 3 1s a block diagram of the RRC states in an HSPA+ system;

Figure 4 shows an example wireless communication system including a plurality of wireless
transmit/receive units (WITRUs), a base station, and a radio network controller (RNC);

Figure 5 Is a functional block diagram of a WTRU and the base station of Figure 4; and

Figure 6 Is a flow diagram of a method where the enhanced MAC-e and enhanced MAC-es
entities are preconfigured as common entities for each enhanced dedicated channel (E-DCH)
resource set that may be assigned to the WTRU upon an E-RACH access procedure.

DETAILED DESCRIPTION



DK/EP 2208383 T3

[0029] When referred to hereafter, the terminology "wireless transmit/receive unit (WTRU)"
Includes but Is not Imited to a user equipment (UE), a mobile station, a fixed or mobile
subscriber unit, a pager, a cellular telephone, a personal digital assistant (PDA), a computer, or
any other type of user device capable of operating in a wireless environment. VWWhen referred to
hereafter, the terminology "base station” includes but is not Iimited to a Node-B, a site
controller, an access point (AP), or any other type of interfacing device capable of operating In
a wireless environment.

[0030] Figure 4 shows a wireless communication system 400 including a plurality of WTRUs
410, a Node-B 420, a CRNC 430, an SRNC 440 and a core network 450. As shown In Figure
4 the WTRUs 410 are in communication with the Node-B 420, which 1s in communication with
the CRNC 430 and the SRNC 440. Although three WTRUs 410, one Node-B 420, one CRNC
430, and one SRNC 440 are shown In Figure 4, it should be noted that any combination of
wireless and wired devices may be included in the wireless communication system 400.

[0031] VWhen refered to hereafter, the CRNC 430 and the SRNC 440 may be collectively
referred to as the UT RAN.

[0032] Figure 5 1s a functional block diagram 500 of a WTRU 410 and the Node-B 420 of the
wireless communication system 400 of Figure 4. As shown In Figure 5, the WITRU 410 is In
communication with the Node-B 420 and both are configured to perform a method to manage
and setup enhanced MAC-e/es resources in a Cell FACH state.

[0033] In addition to the components that may be found in a typical WTRU, the WTRU 410
Includes a processor 415, a receiver 416, a transmitter 417, and an antenna 418. The
processor 415 I1s configured to perform a method to manage and setup enhanced MAC-e/es
resources In a Cell FACH state. The receiver 416 and the transmitter 41/ are In
communication with the processor 415. The antenna 418 iIs in communication with both the
receiver 416 and the transmitter 417 to facilitate the transmission and reception of wireless

data.

[0034] In addition to the components that may be found in a typical base station, the Node-B
420 Includes a processor 425, a receiver 426, a transmitter 427, and an antenna 428. The
processor 425 Is configured to perform a method to manage and setup enhanced MAC-e/es
resources In a Cell FACH state. The receiver 426 and the transmitter 427 are In
communication with the processor 425. The antenna 428 iIs in communication with both the
receiver 426 and the transmitter 427 to facilitate the transmission and reception of wireless
data.

[0035] The WTRU 410 may be configured to transmit on the E-RACH to register the WTRU
410 to the network for an Initial RRC connection request, cell selection, and reselection. The
connection requests are transmitted over the common control channel (CCCH). Once the
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WTRU is registered, the WTRU may transmit Dedicated Traffic Channel (DTCH) or Dedicated
Control Channel (DCCH) traffic to the network. Wherein the DTCH Is a bi-directional channel
that carriers user data and DCCH traffic comprises dedicated control information between a
WTRU and the UTRAN. It I1s established through the RRC (Radio Resource Control)
connection setup procedure. However, when the WITRU 410 is transmitting an initial E-RACH
access attempt, the enhanced MAC-e and enhanced MAC-es entities may or may not be
setup. Accordingly, several alternatives to configuring the enhanced MAC-e and enhanced
MAC-es are described In greater detall herein.

[0036] Referring back to Figure 4, the WTRU 410 may be configured with an enhanced MAC-
e/es entity 419 when both the WTRU 410 and the network support the E-RACH, (i.e. capable
of using the E-DCH In the CELL FACH state) and the HS-DSCH. Wherein the HS-DSCH 1s a
downlink transport channel shared by several WTRUs. The HS-DSCH i1s assoicated with one
downlink dedicated physical channel (DPCH) and one or several highspeed shared control
channels (HS-SCCHs). The enhanced MAC-e/es entity 419 in the WTRU 410 may include a
HARQ module, a multiplexing and TSN module, an E-TFC selection module, segmentation
modules, a module used to append an E-RNTI, and a module used for CRC calculation for
Common Control Channel (CCCH) traffic. The CCCH supports common procedures required
to establish a dedicated link with the UTRAN. The CCCH may include the RACH and E-RACH,
the forward access channel (FACH), and the paging channel (PCH). The enhanced MAC-e/es
entity 419 may also include an access class control module. The WTRU 410 may transition to
the Cell FACH state when there is uplink data to transmit, or it is already in the Cell DCH state
and the network moves it to the Cell FACH state for lack of activity, etc. The WTRU 410 may
be configured to maintain the enhanced MAC-e/es entity as long as it is able to transmit uplink
data on the E-DCH. The WTRU 410 may further be configured to maintain the enhanced MAC-
e/es entity when operating in i1dle mode when an RRC connection request is Initiated by the
WTRU 410.

[0037] The Node-B 420 may be configured with x enhanced MAC-e entities (enhanced MAC-
eq to enhanced MAC-e,), where x Is the number of common E-DCH resources for all types of

traffic. Each enhanced MAC-e entity may include an E-DCH scheduling module, an E-DCH
control module, a de-multiplexing module, and a HARQ module. The enhanced MAC-e entities
may also be configured to read the E-RNTI used for contention resolution. The enhanced
MAC-e entities may be configured to communicate with WTRUs that have not been assigned a
U-RNTI or E-RNTI, in which case the WTRUs will communicate via the CCCH. Each enhanced
MAC-e entity may be associated to a common E-DCH resource that a WTRU acquires as part
of the random access procedure. For example, the Node-B 420 may be configured to use an
enhanced MAC-e entity while a WTRU Is attempting an E-RACH access and/or after the WITRU
has performed cell selection/reselection (i.e. DTCH/DCCH ftraffic). The enhanced MAC-e
entities may be preconfigured in the Node-B 420 (i.e. setup when the E-DCH resource pool for
the CELL FACH state and idle-mode is provided to the Node B) or it may be setup in response
to a signal received from a WTRU or RNC. Alternatively, the Node-B 420 may be configured to
setup and maintain one dedicated enhanced MAC-e entity for each WTRU, for as long as the
WTRU is In a given state.
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[0038] The CRNC 430 may be configured with y enhanced MAC-es entities (enhanced MAC-
esq to enhanced MAC-esy) used only for CCCH traffic, where y is the number of common E-

DCH resources In the cell. Each enhanced MAC-es entity I1s associated to a common E-DCH
resource set that may be used by a WITRU. Each enhanced MAC-es entity may Include a
disassembly module, a reordering and queue distribution module, a reordering module, a
macro-diversity selection module, a reassembly module, and a CRC error correction module.
Each enhanced MAC-es entity may be used during communications with a WTRU that has not
been assigned a U-RNTI or E-RNTI (1.e. for CCCH traffic). The CCCH traffic may be terminated
IN the CRNC 430 such that the CCCH data traffic i1s not forwarded to the SRNC 440.
Alternatively, the CRNC 430 may be configured to setup one dedicated enhanced MAC-es
entity for each WTRU, for as long as the WTRU In a given state.

[0039] The SRNC 440 is configured with z enhanced MAC-es entities (enhanced MAC-esq to
enhanced MAC-es,) for the DTCH/DCCH traffic, wherein z i1s the number of WTRUs In the

Cell FACH state. Each of the z enhanced MAC-es entities may be associated with the WTRU
410 after its WIRU-id Is determined. Each enhanced MAC-es entity may comprise a
disassembly module, a reordering and queue distribution module, a reordering module, a
macro-diversity selection module, and a reassembly module. The SRNC 440 may be
configured to setup the enhanced MAC-es entity In response to the WTRU entering the

Cell FACH state. The DTCH/DCCH traffic terminates in the SRNC 440.

[0040] Alternatively, the Node-B 420 and the CRNC 430 may be configured to maintain one

dedicated enhanced MAC-e and MAC-es entity, respectively, for each WITRU as long as the
WTRU is In the Cell FACH state, independent of the E-DCH resources.

[0041] Alternatively, theNode-B 420 and the CRNC 430 may be configured to setup enhanced
MAC-e and enhanced MAC-es entities after the Node-B 420 assigns and transmits an E-DCH

radio network temporary identifier (E-RNT]I) for the WTRU 410.

[0042] In some scenarios, the SRNC 440 may not know the WTRU's 410 identity until the first
transmission of the WTRU 410, which is after reception of the acquisition indicator channel
(AICH) or the E-AICH. In such a case, the SRNC 440 may be configured to setup the
enhanced MAC-es for the WTRU 410 at the time the WTRU-ID i1s read from the header.
Accordingly, a new lub signaling procedure may be required to indicate to the SRNC 440 to
setup the enhanced MAC-es entity for a given WTRU.

[0043] WWhen common enhanced MAC-e and/or enhanced MAC-es resources are setup for a
given connection, they may be setup as part of the common transport channel setup
procedure between an RNC and the Node-B 420.

[0044] Figure © Is a flow diagram of a method where the CRNC 430 pre-configures and stores
a common enhanced MAC-es entity and the Node-B 420 pre-configures and stores a common
enhanced MAC-e entity for each enhanced dedicated channel (E-DCH) resource set that may



DK/EP 2208383 T3

be assigned to a WTRU upon an E-RACH access procedure. Referring to Figure 6, the CRNC
determines an E-DCH resource set and signals the Node-B (610). The CRNC and Node-B pre-
configure and store common enhanced MAC-es and enhanced MAC-e entities, respectively,
for each E-DCH resource set available (620). A WTRU performs a random access procedure
and obtains an E-DCH resource set (630). An RRC connection request message Is received
from a WTRU In Idle Mode using the E-DCH set that i1s obtained using the random access
procedure (640). The Node-B allocates an E-RNTI| and an enhanced MAC-es entity Is setup In
the SRNC for the WTRU (650).

[0045] Since the CRNC's enhanced MAC-es and the Node-B's enhanced MAC-e entities are
preconfigured for the E-DCH resource set, the enhanced MAC-e and enhanced MAC-es for
the CCCH may be configured to operate as common entities that are associated with one
WTRU at a time (i.e. for the WTRU that received the E-RACH access). In one option, the
common enhanced MAC-e and MAC-es entities may be used for only the WTRU's initial traffic.
Alternatively the enhanced MAC entities may be used throughout the time the WTRU s
communicating via the E-DCH resource set corresponding to that enhanced MAC entity. An
RRC connection setup complete message may then be received indicating that the WTRU is In
connected mode (660).

[0046] The enhanced MAC-es entity iIn the CRNC may be associated to a common E-DCH
resource set used by the WTRU 410, or a common E-RNTI that is selected by the WTRU 410.
The SRNC 440 may be configured to setup a dedicated enhanced MAC-es entity for each
WTRU operating in the Cell FACH state which Is registered and has an E-RNT]I allocated, and
the entity may be maintained at least for the duration of the WITRU being In the
Cell FACH/CELL PCH state for DTCH/DCCH traffic. For DTCH/DCCH traffic, the data is first
received In the common enhanced MAC-e entity associated to the common E-DCH resource
being used by the UE and then forwarded to the dedicated enhanced MAC-es entity In the
SRNC over the lub/lur interface. Accordingly, when the enhanced MAC-e Is a common entity
for any WTRU using the set of resources, a process to identify the WTRU-ID over the lub/lur
frame protocol may be desired. Several alternatives are described in greater detail hereafter.

[0047] In a first alternative, the Node-B 420 may be configured to transmit data on a common
transport channel (for WTRUs using the E-DCH In the Cell FACH state) using an lub flow.
Because the lub i1s a common flow, the CRNC 430 may receive data from this common flow
per WI'RU and does not know to which WTRU this data belongs. Therefore, the Node-B 420
may be configured to transmit a WTRU-ID In the header field of the lub frame when the
enhanced MAC-es Is associated with a particular WTRU In the Cell FACH state (i.e. for
DTCH/DCCH traffic). Similarly the CRNC 430 may be configured to transmit a WTRU-ID In the
header of an lur frame. The WITRU-id may comprise an E-RNTI when transmitted via the lub
Interface or an S-RNTI| when transmitted via the lur interface. This would allow the SRNC 440

to know proper forwarding address of the data to the correct dedicated enhanced MAC-es
entity for the WTRU.

[0048] In another alternative, the WTRU-1d may comprise one or a combination of the E-RNTI,
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the U-RNTI, or C-RNTI, or the S-RNTI. For CCCH traffic, no WI'RU-id Is present and thus the
lub frame protocol shall not include an E-RNTI. The CRNC 430 may be configured to detect
that the traffic belongs to CCCH traffic from the logical channel identifier and forward the data
to the correct enhanced MAC-es entity iIn the CRNC 430 that i1s associated to the proper E-
DCH resource. In an optional embodiment, there may be one common transport channel for
DTCH/DCCH traffic, and one transport channel setup for each E-DCH resource set for CCCH
traffic. The Node-B 420 may be configured to receive the CCCH traffic and to forward the data

to the transport channel associated with the enhanced MAC-e entity in which the data was
received.

[0049] In another alternative, when both the Node-B 420 and the CRNC 430 are configured to
setup the common enhanced MAC-e and enhanced MAC-es entities, the WTRU 410 may be
configured to transmit a WTRU-id In an enhanced MAC-es header of an enhanced MAC-es
PDU. The Node-B 420 may be further configured with a disassembly module capable of to
decoding the enhanced MAC-es PDU header and determining the WTRU-id. By transmitting
the information in the enhanced MAC-es PDU, the Node-B 420 does not need to transmit an
lub frame with the WTRU-1d information. For example, the WTRU 410 may be configured to
transmit the WTRU-id in the enhanced MAC-es header only during the initial transmissions for
contention resolution purposes. In this case, the Node-B 420 may be configured with an
enhanced MAC-e entity that uses the Initial transmission to determine forwarding procedures
for consecutive data on subsequent transmissions to the RNC. The WTRU 410 may transmit
the WTRU-1d until it receives an absolute grant of the E-DCH channel, at which point the
WTRU 410 can stop transmitting the WTRU-id.

[0050] In another alternative, the Node-B 420 may be configured to receive a WTRU-Id from a
WTRU, and to extract the WTRU-Id from the first transmission. The Node-B 420 may then
store the WTRU-1d and use this information to transmit the WTRU-1d to the SRNC 440 or
CRNC 430 using lub signaling during subsequent transmissions. VWhen the WTITRU 410
releases the set of E-DCH resources the Node-B 420 may be configured to erase the WTRU-
Id. Alternatively, If a subsequent E-RACH access attempt is performed and a different WTRU-Id
IS decoded, the Node-B 420 may change the stored WTRU-id information to reflect the new
WTRU-Id.

[0051] In yet another alternative, after a Node-B 420 receives a first transmission from a
WTRU, the Node-B 420 may use the first transmission to determine to which WTRU the data
belongs. Once the WTRU-Id Is determined, the Node-B 420 may setup a semi-dedicated flow
to the RNC for the duration of the WTRU's connection to the E-DCH resources. This creates a
temporary connection flow between the common enhanced MAC-e and the dedicated
enhanced MAC-es. This may be setup by transmitting an lub signal notifying the RNC to initiate
the setup of a flow between the common enhanced MAC-e and enhanced MAC-es entities
corresponding to the WTRU. In this case, the WTRU-id does not have to be specified in the lub
frame protocol because the WITRU-Id Is present in the enhanced MAC-e header of every
transmission and the information is forwarded to the RNC via the lub frame protocol.
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[0052] Alternatively, because the E-DCH resources may be negotiated between the Node-B
420 and the WTRU without the Iinvolvement of the RNC, the functionalities related to the E-
DCH, such as enhanced MAC-es, may be moved to the Node-B 420. For this embodiment, the
logical channel flows may be setup between the enhanced MAC-es and the radio link control
(RLC) entities. Alternatively, the WTRU 410 and the Node-B 420 may establish a common
transport channel and the WTRU-Id and a linearization channel (LCH)-ID may be transmitted
over the lub and/or lur frame protocol.

[0053] Although features and elements are described above In particular combinations, each
feature or element can be used alone without the other features and elements or Iin various
combinations with or without other features and elements. The methods or flow charts
provided herein may be implemented in a computer program, software, or firmware
Incorporated In a computer-readable storage medium for execution by a general purpose
computer or a processor. Examples of computer-readable storage mediums include a read
only memory (ROM), a random access memory (RAM), a register, cache memory,
semiconductor memory devices, magnetic media such as internal hard disks and removable
disks, magneto-optical media, and optical media such as CD-ROM disks, and digital versatile
disks (DVDs).

[0054] Suitable processors include, by way of example, a general purpose processor, a special
purpose processor, a conventional processor, a digital signal processor (DSP), a plurality of
MICroprocessors, one or more microprocessors in association with a DSP core, a controller, a
microcontroller, Application Specific Integrated Circuits (ASICs), Field Programmable Gate
Arrays (FPGAS) circuits, any other type of integrated circuit (IC), and/or a state machine.

[0055] A processor In association with software may be used to implement a radio frequency
transceiver for use in a wireless transmit receive unit (WITRU), user equipment (UE), terminal,
base station, radio network controller (RNC), or any host computer. The WITRU may be used In
conjunction with modules, implemented in hardware and/or software, such as a camera, a
video camera module, a videophone, a speakerphone, a vibration device, a speaker, a
microphone, a television transceiver, a hands free headset, a keyboard, a Bluetooth® module,
a frequency modulated (FM) radio unit, a liquid crystal display (LCD) display unit, an organic
light-emitting diode (OLED) display unit, a digital music player, a media player, a video game
player module, an Internet browser, and/or any wireless local area network (WLAN) or Ultra
Wide Band (UVWB) module.
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Patentkrav

1. Fremgangsmade implementeret af en styrende radionetvaerksstyreenhed,
CRNC, (430) til handtering af mediumadgangsstyrings-, MAC,-ressourcer, hvil-
ken fremgangsmade omfatter:

at konfigurere en forbedret MAC-es-enhed | CRNC'en (430) til en feelles for-
bedret dedikeret kanal-, E-DCH-, ressource, hvor den faelles E-DCH-ressource
anvendes til kommunikation med en tradl@s sende-/modtageenhed, WTRU,
(410) til feelles kontrolkanal-, CCCH-, transmissioner; og

at sende et signal til en Node-B for at konfigurere en forbedret MAC-e-enhed |
Node-B'en (420) til den feelles E-DCH-ressource,

hvor den forbedrede MAC-es-enhed | CRNC'en (430) opererer med den for-
bedrede MAC-e-enhed | Node-B'en (420) som feelles enheder associeret med
WTRU'en (410), og hvor, nar de feelles enheder er associeret med WTRU'en
(410), de feelles enheder ikke er associeret med nogen anden WTRU (410).

2. Fremgangsmade ifglge krav 1, hvor den forbedrede MAC-es-enhed |
CRNC'en (430) er en dedikeret forbedret MAC-es-enhed, der opretholdes for
WTRU'en (410).

3. Fremgangsmade ifslge krav 1, hvor CCCH-transmissionerne afsluttes |
CRNC'en (430).

4. Node-B (420) omfattende:

en processor (425) til at konfigurere en forbedret, mediumadgangsstyrings-,
MAC-e-enhed | Node-B'en (420) til en feelles forbedret dedikeret kanal-, E-
DCH-, ressource, hvor den forbedrede MAC-e-enhed indbefatter et E-DCH-
planlaagningsmodel, et E-DCH-styringsmodul, et demultiplekseringsmodul og
et hybridt automatisk gentagelsesanmodnings-, HARQ-, modul,

hvor MAC-e-enheden er konfigureret som reaktion pa modtagelse af et signal
fra en styrende radionetvaerksstyreenhed, CRNC, (430);

en sender (427) til at sende data fra den forbedrede MAC-e-enhed til en tradlas
sende-modtage-enhed, WTRU, (410) over en feelles transportkanal,
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hvor den forbedrede MAC-e-enhed | Node-B'en (420) opererer med en forbed-
ret MAC-es-enhed | CRNC'en (430) som feelles enheder associeret med
WTRU'en (410), og hvor, nar de feelles enheder er associeret med WTRU'en
(410), de feelles enheder ikke er associeret med nogen anden WTRU (410).

5. System omfattende:

en styrende radionetvaerksstyreenhed, CRNC, (430) og

en Node-B (420),

hvor CRNC'en (430) omfatter:

en processor til at konfigurere en forbedret mediumadgangsstyre-, MAC-es-
enhed, i CRNC'en (430) til en feelles forbedret dedikeret kanal-, E-DCH-, res-
source, hvor den feelles E-DCH-ressource anvendes til kommunikation med
en tradl@s sende-/modtageenhed, WTRU, (410) der anvender feelles styrings-
kanal-, CCCH-, transmissioner, og hvor den forbedrede MAC-es-enhed indbe-
fatter et nedbrydningsmodul, et genordnings- og kefordelingsmodul, et
genordningsmodul, et makro-diversitetsudvazlgelsesmodul, et gensamlings-
modeul og et cyklisk redundanstjek-, CRC-, fejlpavisningsmodul, og

en sender til at sende et signal til Node-B'en (420) for at konfigurere en for-
bedret MAC-e-enhed i Node-B'en (420) til den feelles E-DCH-ressource; og
hvor Node-B'en (420) omfatter:

en processor (425) til at konfigurere en forbedret, mediumadgangsstyrings-,
MAC-e-enhed | Node-B'en (420) til den feelles E-DCH-ressource, hvor den for-
bedrede MAC-e-enhed indbefatter et E-DCH-planlaagningsmodel, et E-DCH-
styringsmodul, et demultiplekseringsmodul og et hybridt automatisk gentagel-
sesanmodnings-, HARQ-, modul;

en sender (427) til at sende data fra den forbedrede MAC-e-enhed til en tradlas
sende-modtage-enhed, WTRU, (410) over en faelles transportkanal,

hvor den forbedrede MAC-e-enhed | Node-B'en (420) opererer med den for-
bedrede MAC-es-enhed | CRNC'en (430) som feelles enheder associeret med
WTRU'en (410), og

hvor, nar de feelles enheder er associeret med WTRU'en (410), de feelles en-
heder ikke er associeret med nogen anden WTRU (410).

6. Styrende radionetvaerksstyreenhed, CRNC, (430), omfattende:
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en processor til at konfigurere en forbedret mediumadgangsstyre-, MAC-es-
enhed, i CRNC'en (430) til en feelles forbedret dedikeret kanal-, E-DCH-, res-
source, hvor den feelles E-DCH-ressource anvendes til kommunikation med
en tradlgs sende-/modtageenhed, WTRU, (410) der anvender feelles styrings-
kanal-, CCCH-, transmissioner, og hvor den forbedrede MAC-es-enhed indbe-
fatter mindst et nedbrydningsmodul, et genordnings- og kafordelingsmodul, et
genordningsmodul, et makro-diversitetsudvaelgelsesmodul, et gensamlings-
modeul og et cyklisk redundanstjek-, CRC-, fejlkorrigeringsmodul, og

en sender til at sende et signal til en Node-B (420) for at konfigurere en for-
bedret MAC-e-enhed | Node-B'en (420) til den feelles E-DCH-ressource,

hvor den forbedrede MAC-es-enhed | CRNC'en (430) opererer med den for-
bedrede MAC-e-enhed | Node-B'en (420) som feelles enheder associeret med
WTRU'en (410), og hvor, nar de feelles enheder er associeret med WTRU'en
(410), de feelles enheder ikke er associeret med nogen anden WTRU (410).

7. CRNC (430) ifelge krav 6, hvor den forbedrede MAC-es-enhed i CRNC'en
(430) er en dedikeret MAC-es-enhed, der opretholdes for WTRU'en (410).

8. Node-B (420) ifelge krav 4, hvor den forbedrede MAC-e-enhed i Node-B'en
(420) er en dedikeret forbedret MAC-e-enhed, der opretholdes for WTRU'en
(410) | kommunikation med Node-B'en (420).

9. Node-B (420) ifalge krav 4, hvor den feelles E-DCH-ressource er konfigure-
ret til WTRU'en (410) | kommunikation med Node-B'en (420).

10. Node-B Ifelge krav 4, hvor processoren (425) kommunikerer med
WTRU'en (410) via den konfigurerede forbedrede MAC-e-enhed, der er asso-
cieret med den feelles E-DCH-ressource.

11. System ifslge krav 5, hvor den forbedrede MAC-es-enhed i CRNC'en (430)
er en dedikeret MAC-es-enhed, der opretholdes for WTRU'en (410).

12. CRNC (430) ifelge krav 6, hvor CCCH-transmissionerne afsluttes i
CRNC'en (430).
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