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(57) Abstract: A method and apparatus for transmitting and receiving common logical channel and dedicated logical channel trans-
missions via a high speed downlink shared channel (HS-DSCH) are disclosed. A medium access control (MAC)-hs entity generates
& a MAC-hs protocol data unit (PDU) carrying a MAC-c/sh/m PDU and/or a MAC-d PDU. A UE-specific HS-DSCH radio network
& temporary identifier (H-RNTI) may be used for the MAC-d PDU, and a cell-specific H-RNTI may be used for the MAC-c/sh/b
&N ppy. Alternatively, a cell-specific H-RNTI and one of a cell RNTI (C-RNTTI) and a universal terrestrial radio access network RNTI
(U-RNTI) may be used in a Cell FACH state. The logical channel type and identity may be inserted in a MAC-hs PDU header
or indicated by a distinct H-RNTIL. A logical channel type for common logical channels may be identified in a MAC-c/sh/m PDU
header. The logical channel type and identity may be identified by a queue identity.
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[0001] METHOD AND APPARATUS FOR TRANSMITTING AND
RECEIVING COMMON LOGICAL CHANNEL AND
DEDICATED LOGICAL CHANNEL TRANSMISSIONS VIA
A HIGH SPEED DOWNLINK SHARED CHANNEL

[0002] FIELD OF INVENTION

[0003] The present invention is related to wireless communication.
[0004] BACKGROUND

[0005] High-speed shared channels for downlink and uplink transmissions

are available in third generation partnership project (3GPP) Release 6 systems.
Currently, these channels are only available when a user equipment (UE)isin a
Cell_DCH state. The UE is in the Cell DCH state if dedicated channels are
allocated for the UE. In other radio resource control (RRC) states of the
connected mode, (i.e., Cell_FACH, Cell PCH, and URA_PCH states), the UE is
not allocated dedicated channels. Communication with the UE takes place over a
random access channel (RACH) and a forward access channel (FACH) in the
Cell_FACH state, and over a paging channel (PCH) in the Cell PCH and
URA_PCH states.

[0006] Figures 1 and 2 show conventional medium access control (MAC)
entities in the network and in the UE, respectively. A plurality of sub-MAC
entities are included in the MAC entity. The MAC-b entity controls a broadcast
channel (BCH). The MAC-c¢/sh/m controls access to all common transport
channels, except a high speed downlink shared channel (HS-DSCH). The MAC-d
controls access to all dedicated transport channels to MAC-¢/sh/m and MAC-hs.
The MAC-hs handles high speed downlink packet access (HSDPA) specific
functions and controls access to the HS-DSCH. The MAC-e/es controls access to
an enhanced dedicated channel (E-DCH).

(0007] The data rates available on the FACH channel in the downlink are

in practice limited to low values due to the inability of a radio network controller
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(RNC) to modify its transmission power or a modulation and coding scheme to
adapt to the requirements of the different UEs served by the FACH. This data
rate limitation means that the duration needed to set up dedicated channels for
the UE is relatively long and this, in turn, results in long call setup times which
degrade end-user experience. Because of this, it has been proposed to allow the
use of the HS-DSCH while the UE is in the Cell FACH state. It has also been
proposed to allow the use of the HS-DSCH for paging in the Cell_PCH and
URA_PCH states.

[0008] While allowing the utilization of the HS-DSCH in the Cell_FACH,
Cell_PCH, and URA_PCH states would improve the system performance, there
are a number of issues that need to be solved in order to avoid inefficiencies.
MAC architecture should be modified to allow the utilization of the HS-DSCH in
other RRC states. MAC sub-entities should also be modified to solve the
following issues: how to efficiently identify UEs that the data carried over the
HS-DSCH belong to; how to efficiently identify types of logical channels that the
data carried over the HS-DSCH belong to; and how to handle legacy UEs that do

not support the feature.
[0009] SUMMARY
[0010] A method and apparatus for transmitting and receiving common

logical channel and dedicated logical channel transmissions via an HS-DSCH are
disclosed. A MAC-hs entity in a network generates a MAC-hs protocol data unit
(PDU) carrying the MAC-c¢/sh/m PDU and/or the MAC-d PDU and transmitting
the MAC-hs PDU via an HS-DSCH. A UE-specific HS-DSCH radio network
temporary identifier (H-RNTI) may be used for the MAC-d PDU, and a cell-
specific H-RNTI may be used for the MAC-¢/sh/b PDU. Alternatively, the MAC-
hs entity may use a cell-specific H-RNTI and one of a cell RNTI (C-RNTI) and a
universal terrestrial radio access network RNTI (U-RNTI) when the UE isin a
Cell_FACH state. The logical channel type and identity may be inserted in a
MAC-hs PDU header. A distinct H-RNTI may be used to identify a logical
channel type and identity. A logical channel type for the common logical channel
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may be identified in a MAC-c¢/sh/m PDU header. The logical channel type and
identity may be identified by a queue identity (ID).

[0011] BRIEF DESCRIPTION OF THE DRAWINGS
[0012] A more detailed understanding may be had from the following
description, given by way of example and to be understood in conjunction with

the accompanying drawings wherein:

[0013] Figure 1 shows a conventional MAC entity in the network;

[0014] Figure 2 shows a conventional MAC entity in the UE;

[0015] Figure 3 shows a MAC-c/sh/m entity in the network;

[0016] Figure 4 shows a MAC-c¢/sh/m entity in a wireless transmit/receive
unit (WTRU);

[0017] Figure 5 shows a MAC-hs entity in the network;

[0018] Figure 6 shows a MAC-hs entity in the WTRU in accordance with
one embodiment;

[(0019] Figure 7 shows a MAC-hs entity in the WTRU in accordance with
another embodiment;

[0020] Figure 8 shows a MAC-d entity in the network;

[0021] Figure 9 shows a MAC-d entity in the WTRU;

[0022] Figure 10 shows an example MAC-hs PDU format in case that

multiplexing is allowed; and
[0023] Figure 11 shows an example MAC-hs PDU format in case that

multiplexing is not allowed.

[0024] DETAILED DESCRIPTION

[0025] When referred to hereafter, the terminology "UE" includes but is not
limited to a wireless transmit/receive unit (WTRU), 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. When referred to hereafter, the terminology "Node-B"

includes but is not limited to a base station, a site controller, an access point
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(AP), or any other type of interfacing device capable of operating in a wireless
environment.

(0026] Conventional MAC entities in the network and in the UE are
modified to enable mapping of common and shared logical channels, (hereinafter
collectively "common logical channels"), and dedicated logical channels onto the
HS-DSCH and identify a UE and/or a logical channel for the HS-DSCH
transmission. The common logical channels include, but are not limited to, a
paging control channel (PCCH), a common control channel (CCCH), a broadcast
control channel (BCCH), a shared channel control channel (SHCCH), a common
traffic channel (CTCH), a multimedia broadcast multicast services (MBMS)
traffic channel (MTCH), an MBMS scheduling channel (MSCH), an MBMS
control channel (MCCH), and the like. The dedicated logical channels include,
but are not limited to, a dedicated control channel (DCCH) and a dedicated traffic
channel (DTCH). New functions are added or conventional functions are
modified in the sub-MAC entities in the network and the UE as shown in Figures
3-9.

[0027] Figure 3 shows a MAC-c¢/sh/m entity 300 in the network. The MAC-
¢/sh/m entity 300 receives MAC service data unit (SDU) via the common logical
channels, (e.g., PCCH, BCCH, SHCCH, CCCH, CTCH, MCCH, MSCH, MTCH,
etc.), and receives MAC-d PDUs from a MAC-d entity. The MAC-c¢/sh/m entity
300 may output a MAC-c¢/sh/m PDU to the MAC-hs entity for transmission over
the HS-DSCH. Alternatively, the MAC-c/sh/m entity 300 may transmit the MAC
SDUs from the common logical channels via common transport channels, (such as
a RACH, an FACH, etc.), as in prior art.

[0028] The MAC-c¢/sh/m entity 300 includes an F1 function unit 302. The
F1 function unit 302 receives MAC SDUs via the common logical channels and
MAC-d PDUs from the MAC-d entity 800 via a flow control unit 304. The F1
function unit 302 dynamically determines whether the logical channel should be
mapped to the HS-DSCH or another transport channel as in prior art. Such
determination may be based on the knowledge of the capabilities of the UE(s) to
which the information is intended if known because legacy UEs may not have the
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capability of utilizing HS-DSCH in an RRC state other than the Cell_DCH state.
The F1 function unit 302 may insert logical channel identity, (e.g., target
channel type field (TCTF)), in the MAC-c¢/sh/m PDU, which will be explained in
detail below.

[0029] The MAC SDUs and MAC-d PDUs processed by the F1 function unit
302 may be sent to the MAC-hs entity 500 via a flow control unit 306 for
transmission over the HS-DSCH. Alternatively, the MAC SDUs and the MAC-d
PDUs processed by the F1 function unit may be first processed by the
scheduling/buffering/priority handling/ demultiplexing unit 308 and then
forwarded to the MAC-hs entity 500 via the flow control unit 306.

" {0030} The MAC-c¢/sh/m entity 300 must provide appropriate timing
information to the MAC-hs entity 500 to ensure that the BCCH and PCCH
information is transmitted at the appropriate time.

[0031] Figure 4 shows a corresponding MAC-c¢/sh/m entity 400 in the UE.
The MAC-c¢/sh/m entity 400 includes an F2 function unit 402. The F2 function
unit 402 receives a MAC-hs SDU from the MAC-hs entity 600. The F2 function
unit 402 detects logical channel identity, (e.g., TCTF), in the header, and maps
between logical channels and transport channels.

[0032] Figure 5 shows a MAC-hs entity 500 in the network. The MAC-hs
entity 500 receives MAC-¢/sh/m PDU and MAC-d PDU and outputs a MAC-hs
PDU for transmission over the HS-DSCH. The MAC-hs entity 500 includes a
scheduling and priority handling unit 502, an HARQ entity 504, and a transport
format and resource combination (TFRC) selection unit 506. The scheduling and
priority handling unit 502 manages HS-DSCH resources between the HARQ
entity 504 and data flows according to their priority. The scheduling and priority
handling unit 502 also determines the queue ID and TSN for each new MAC-hs
PDU being serviced. The HARQ entity 504 handles the HARQ functionality for
the UE. The TFRC selection unit 5-6 selects an appropriate transport format and
resource for the data to be transmitted on HS-DSCH. In addition, the TFRC
selection unit 506 performs function F3 to insert logical channel type and
identity, (e.g., TCTF and C/T Mux), in the MAC-hs header and/or select an HS-
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DSCH radio network temporary identity (H-RNTI), and insert "UE-ID" and/or
"UE-ID Type" fields in the MAC-hs header, which will be explained in detail
below.

[0033] Figure 6 shows a corresponding MAC-hs entity 600 in the UE. The
MAC-hs entity 600 includes an HARQ entity 602, a reordering queue distribution
unit 604, a plurality of reordering queues 606, and a plurality of disassembly
units 608, 610. The HARQ entity 602 performs HARQ functionality. The
reordering queue distribution unit 604 distributes the received MAC-hs PDUs to
the correct reordering queue 606 based on the queue ID. The reordering queue
distribution unit 604 also performs function F4 to distribute the received MAC-hs
PDUs to the correct reordering buffer. The distribution may be based on the
logical channel ID or the detected H-RNTI or both, depending on the method that
is used to signal logical channel. When different queues or logical channels are
multiplexed in one MAC-hs PDU, the reordering queue distribution unit 604,
(more specifically Function 4 in unit 604), may perform de-multiplexing or de-
assembly of the MAC-hs PDU into the respective logical channels or queues. The
de-assembly/de-multiplexing shall be done prior to reordering.

[0034] The disassembly entities 608, 610 are responsible for the
disassembly of MAC-hs PDUs. When a MAC-hs PDU is disassembled the MAC-
hs header is removed, the MAC-d PDUs or MAC-c¢/sh/m PDUs are extracted and
padding bits are removed. Then, the MAC-d PDUs or MAC-c¢/sh/m PDUs are
delivered to the MAC-d entity or MAC-¢/sh/m entity, respectively. The
disassembly unit 608 performs function F5d for MAC-d PDUs and the
disassembly unit 610 performs function F5c¢ for MAC-¢/sh/m PDUs. The
disassembly unit 608 de-multiplexes MAC-hs PDUs based on MAC-hs header,
(e.g., C/T field or other fields indicating the logical channel). The disassembly
unit 610 de-multiplexes MAC-hs PDUs based on the MAC-hs header, (e.g.., TCTF
or other field indicating the logical channel).

[0035] Figure 7 shows an alternative MAC-hs entity 700 in the UE. The
MAC-hs entity 700 includes an HARQ entity 702, a reordering queue distribution
unit 704, a plurality of reordering queues 706, and a plurality of disassembly
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units 708. When different queues and/or logical channels are multiplexed in one
MAC-hs PDU, the reordering queue distribution unit 704, (more specifically
Function 4 in unit 704), may perform de-multiplexing or de-assembly of the
MAC-hs PDU into the respective logical channels or queues. The de-assembly/de-
multiplexing shall be done prior to reordering. The reordering queue distribution
unit 704 performs distributes the received de-assembled MAC-hs PDUs to the
correct reordering buffer. The distribution of MAC-hs PDUs may be based on the
logical channel ID and/or based on the detected H-RNTI. The disassembly unit
708 performs function F'5 to de-multiplex MAC-hs PDUs based on the MAC-hs
header, (e.g., a field indicating logical channel identifier).

[0036] If MAC-hs segmentation/concatenation based on available physical
resources is performed in the Node B, the disassembly unit 608, 610, 708 may
perform re-assembly of the segmented packets and disassembly of the
concatenated packets. The received MAC-hs PDU is disassembled into the group
of reordering SDUs that belong to the same reordering queue. The group of
reordering SDUs is distributed to reordering queues for reordering.
Concatenated group of reordering SDUs are disassembled into complete MAC-hs
SDUs or MAC-hs SDU segments after reordering is performed. The MAC-hs
SDU segments are reassembled into complete MAC-hs SDUs. The complete
MAC-hs SDUs are demultiplexed based on logical channel identifiers in MAC-hs.
headers. The segmentation and concatenation information should be identified
in the MAC header.

[(0037] Figure 8 shows a MAC-d entity 800 in the network. The MAC-d
entity 800 includes an F6 function unit 802. The F6 function unit 802 inserts C/T
Mux field in the MAC-d header to indicate the logical channel identity.

[0038] Figure 9 shows a MAC-d entity 900 in the UE. The MAC-d entity
900 includes an F7 function unit 902. The F7 function unit 902 extracts the C/T
Mux field.
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[0039] UE identification for HS-DSCH transmission is explained
hereinafter. UE identification should be provided for the HS-DSCH transmission
to allow a UE to determine if the UE should read (or attempt to read) the HS-
DSCH transmission and pass it to the layer above the MAC entity.

[0040] In accordance with a first embodiment, the TFRC selection unit 506
in the MAC-hs entity 500 in the network uses a UE-specific H-RNT1I for dedicated
logical channels, (i.e., DTCH and DCCH), mapped to the HS-DSCH, and a cell-
specific H-RNTI for common logical channels mapped to the HS-DSCH. The UE-
specific H-RNTI is provided to the UE by higher layers along with (or in place of)
a cell radio network temporary identity (C-RNTI). The cell-specific H-RNTI is
provided to UEs camped on or connected to the cell. In accordance with the first
embodiment, the F1 function unit 302 in the MAC-¢/sh/m entity 300 in the
network is not required to add "UE ID" and "UE ID Type" fields to the MAC
header of every incoming MAC-d PDU that is mapped to common transport
channel. The MAC-c¢/sh/m entity 400 in the UE is not required to read "UE ID"
field in the MAC-d PDU header.

[0041] For a PCCH, the network may derive a UE-specific H-RNTI from a
UE identity, (such as international mobile equipment identity (IMEI) or
international mobile subscriber identity (IMSI)). The network may also derive a
UE-specific H-RNTI from a UE identity plus a cell-specific identity or the cell-
specific H-RNTI. Alternatively, a unique H-RNTI may be used and the
IMEVIMSI based ID is signaled on the HS-DSCH. This may be used when the
UE is in the Cell_PCH or URA_PCH states.

[0042] In accordance with a second embodiment, a cell-specific H-RNTI is
used for dedicated logical channels mapped to the HS-DSCH when the UE is in
the Cell_ FACH state. In the Cell PCH or URA_PCH states, either the cell-
specific H-RNTI or a unique H-RNTI is used and the IMEI/IMSI based ID is
signaled on the HS-DSCH. The UE is identified with the C-RNTI or U-RNTI as
in prior art (in the “UE-ID Type” and “UE-ID” fields) if the UE has a mapped
FACH. When a UE is configured for reception of HS-DSCH, the UE no longer
receives a FACH.
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[0043] The TFRC selection unit 503 in the MAC-hs entity 500 in the
network inserts the "UE-ID Type" and "UE-ID" fields into the MAC-hs header.
The "UE-ID type" and "UE-ID" fields are no longer inserted in the header for
every MAC SDU in the MAC-c¢/sh/m entity. The MAC-c¢/sh/m header is not
applied. A new version of the MAC-hs PDU header is defined to include the "UE-
ID type" and "UE-ID" fields.

[0044] Alternatively, a high speed shared control channel (HS-SCCH)
transmission may incorporate the "UE-ID type" and "UE-ID" fields. This new
information is applied to the cyclic redundancy check (CRC) overlay in a unique
way so that existing H-RNTI coding can be maintained.

[0045] In case that multiplexing of logical channels from different UEs is
allowed in a MAC-hs PDU, multiple "UE-ID Type" and "UE-ID" fields may be
included in the MAC-hs header along with a size index identifier (SID), number
of MAC-d PDUS (N), and flag (F) fields to identify the UE that the data belongs
to. Alternatively the information may be included in the HS-SCCH transmission.
[0046] In addition, a distinct transmission sequence number (TSN) may be
included for each UE. This allows the UE to disregard information not destined
to the UE when reordering. Specifically, the UE first de-multiplexes the MAC-hs
PDU and keeps only the information destined to the UE, and then performs
reordering using the TSN associated with this piece of the MAC-hs PDU.
[0047] Identification of logical channels is explained hereinafter. Since
common logical channels may be transmitted over the HS-DSCH, the network
should identify which logical channel a MAC SDU received from the network
belongs to.

[0048] In accordance with the first embodiment, the logical channel type, or
the logical channel type and identity, is indicated in the MAC-hs PDU when the
UE 1s in the Cell_FACH state. The TFRC selection unit 503 in the MAC-hs
entity inserts logical channel identification in the MAC-hs header. A new version
for the MAC-hs PDU is defined and indicated by a new value of the version field
(VF) that includes additional fields for identifying type and identity of logical
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channels. For instance, the "TCTF" and "C/T Mux" fields may be utilized to
indicate the logical channel type and identity.

[(0049] The TCTF field indicates the logical channel type, (i.e., whether it
carries BCCH, CCCH, CTCH, SHCCH, MCCH, MTCH, MSCH or dedicated
logical channel information). The C/T Mux field indicates the logical channel
instance when multiple logical channels are carried on the same transport
channel or on the same MAC-d flow. The "C/T Mux" field is required only if the
"TCTF" field indicates that the logical channel is dedicated logical channel, (i.e.,
DTCH and/or DCCH), and if there are multiple dedicated logical channels
mapped to the HS-DSCH.

[0050] The format of the MAC-hs PDU header depends on whether
multiplexing of logical channels is allowed in a MAC-hs PDU. Figure 10 shows
an example MAC-hs PDU format in case that multiplexing is allowed. The MAC-
hs PDU 1000 includes a MAC-hs header 1010 and a MAC-hs payload 1020. The
MAC-hs payload 1020 includes one or more MAC-hs SDUs 1022 and optionally
padding 1024. The MAC-hs header 1010 includes a VF, Queue 1D, TSN, SID,,
Nun, Fn, TCTFy, and C/T Muxn fields. The VF field is a one bit flag providing
extension capabilities of the MAC-hs PDU format. The Queue ID field provides
identification of the reordering queue in order to support independent buffer
handling of data belonging to different reordering queues. The TSN field is used
for reordering purposes to support in-sequence delivery to higher layers. The
SID.,, field identifies the size of a set of consecutive MAC-d PDUs. The Ny, field
identifies the number of consecutive MAC-d PDUs with equal size. The F,, field
indicates if more fields are present in the MAC-hs header or not.

[0051] Figure 11 shows an example MAC-hs PDU 1100 in case that
multiplexing is not allowed. The MAC-hs PDU 1100 is similar to the MAC-hs
PDU 1000 except in the MAC-hs PDU header 1110, only one TCTF and one C/T
Mux field are included. It should be noted that the MAC-hs PDU formats shown
in Figures 10 and 11 are examples and may be different depending on the specific
way queue multiplexing, reordering and/or segmentation (if applicable) are

implemented.
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[0052] Logical channel type may be implicitly indicated to be a PCCH when
the UE is in the Cell_PCH or URA_PCH states. Alternatively, an additional
value of the TCTF field may be defined for the PCCH.

[0053] The MAC-hs PDU header may include a single TSN and Queue ID
for the whole MAC-hs PDU as shown in Figures 10 and 11. Alternatively, the
MAC-hs PDU header may include multiple TSNs and multiple Queue IDs if
multiplexing of different queues is allowed. In this case, reordering is performed
after demultiplexing of queues. Alternatively, no TSN may be signaled in the
MAC-hs PDU header and reordering may be performed above the MAC-hs entity.

(0054] In accordance with a second embodiment, the logical channel type
and identity are identified by distinct H-RNTI assigned to the UE. The TFRC
selection unit 506 selects an H-RNTI for MAC-hs PDU, and the reordering queue
distribution unit 604 distributes the received MAC-hs PDUs to a proper
reordering queue 606 based on the detected H-RNTI. The mapping between the
H-RNTI and the logical channel type is signaled to the UE through an RRC
signaling.

[0055] In accordance with a third embodiment, the logical channel type is
partly identified by H-RNTI and partly by "TCTF" and/or "C/T Mux" fields in the
MAC-hs PDU header and/or the HS-SCCH transmission. For instance, the UE
may be assigned an H-RNTI for dedicated logical channel traffic and another H-
RNTI for common logical channel traffic. The TFRC selection unit 506 selects a
proper H-RNTI for the common logical channel traffic and the dedicated logical
channel traffic. For the dedicated logical channel traffic, the TFRC selection unit
506 in the MAC-hs entity inserts a C/T Mux" field into the MAC-hs PDU header
to identify the logical channel identity while for the common logical channel
traffic, the TFRC selection unit 506 inserts a "TCTF" field into the MAC-hs PDU
header to identify the common logical channel type. In the UE, the reordering
queue distribution unit 604, 704 detects the H-RNTI and distributes the MAC-hs
PDU to a proper reordering queue 606, 706 based on the detected H-RNTI, and
the disassembly units 608, 610, 708 extract "TCTF" or "C/T Mux" fields and
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transfer MAC SDU or MAC-d PDU to a higher layer based on the "TCTF" or "C/T
Mux" field.

[0056] In accordance with a fourth embodiment, the logical channel type is
identified in the MAC-c¢/sh/m PDU as in prior art, (i.e., "TCTF" field is included in
the MAC header of every single MAC SDU by the F1 function unit). The "TCTF"
field is included in the MAC-d PDUs that are mapped to the common transport
channel. The logical channel identity for the dedicated logical channel is
indicated in the MAC-d PDU as in prior art, (i.e., "C/T Mux" field is included in
the MAC-d PDU header by the F6 function unit 802 when multiple dedicated
logical channels are mapped to the HS-DSCH). In the UE, the F2 function unit
402 extracts the "TCTF" field and maps the MAC-hs PDU to a proper logical
channel or to the MAC-d entity. The F7 function unit 902 then extracts the "C/T
Mux" field to identify the logical channel identity.

[0057] In accordance with a fifth embodiment, the logical channel type
and/or identity is partially or completely identified by the "Queue ID" field of the
MAC-hs PDU header. A mapping is defined between a priority queue and a
logical channel type or a group of logical channel types. In the latter case, the F1
function unit 302 adds a "TCTF" field to the header of each MAC SDU from one
of the grouped logical channel types. In the UE, the reordering queue
distribution unit 604 distributes the MAC-hs PDU based on the Queue ID.
[0058] Logical channel identity for dedicated logical channel is optionally
identified by a "C/T Mux" field in either the MAC-hs PDU header or the MAC-d
PDU header if only the logical channel type is identified by the Queue ID.
[0059] Multiplexing of different queues in one MAC-hs PDU may be
performed. As described above, a MAC-hs PDU may contain a single pair of
Queue ID and TSN values, multiple pairs of Queue ID and TSN values, or no
TSN anywhere (neither MAC-d PDU header nor MAC-hs PDU header).

[0060] Tables 1 and 2 are summary of the functions performed by the
function units in the sub-MAC entities in accordance with different embodiments

of the UE identification and the logical channel identification.

-12-



WO 2008/085485 PCT/US2007/026351

(0061] Embodiments.

(0062] 1. A Node-B for transmitting common logical channel
transmission and dedicated logical channel transmission via an HS-DSCH.
[0063] 2. The Node-B of embodiment 1 comprising a MAC-hs entity for
generating a MAC-hs PDU carrying at least one of a MAC-¢/sh/m PDU for a
common logical channel SDU and a MAC-d PDU for a dedicated logical channel
SDU and transmitting the MAC-hs PDU to a UE via an HS-DSCH.

[0064] 3. The Node-B of embodiment 2 wherein the MAC-hs entity
using a UE-specific H-RNTI for identifying a UE to which the MAC-d PDU is
destined, and using a cell-specific H-RNTI for identifying a UE to which the
MAC-c¢/sh/b PDU is destined.

[0065] 4, The Node-B as in any one of embodiments 2-3, comprising a
physical layer for transmitting the MAC-hs PDU.
[0066] 5. The Node-B as in any one of embodiments 2-4, wherein the

MAC-hs entity inserts at least one of a logical channel type and a logical channel
identity in a MAC-hs PDU header.

[0067] 6. The Node-B of embodiment 5, wherein multiple logical
channels are multiplexed into one MAC-hs PDU and multiple logical channel
types and identities are inserted in the MAC-hs PDU header.

[0068] 7. The Node-B of embodiment 6, wherein a logical channel type
is implicitly indicated to be a PCCH when the UE is in one of Cell_PCH and
URA_PCH states.

[0069] 8. The Node-B as in any one of embodiments 2-7, wherein the
MAC-hs entity selects a distinct H-RNTI to identify a logical channel type and
identity.

[0070] 9. The Node-B as in any one of embodiments 2-7, wherein the
MAC-hs entity selects a distinct H-RNTI to identify a logical channel type and
inserts a logical channel identity field in a MAC-hs PDU header to indicate a
logical channel identity.
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[0071] 10. The Node-B as in any one of embodiments 2-7, wherein a
logical channel type for the common logical channel is identified in a MAC-¢/sh/m
PDU header.

[0072] 11. The Node-B as in any one of embodiments 2-10, wherein at
least one of logical channel type and identity is identified by a queue ID field of a
MAC-hs PDU header.

[0073] 12. The Node-B of embodiment 11 wherein a group of logical
channel types is indicated by the queue ID and a TCTF in a MAC-¢/sh/m PDU
header indicates a logical channel type of the grouped logical channel types.
[0074] 13. The Node-B as in any one of embodiments 11-12, wherein a
logical channel identity for dedicated logical channel is identified by a C/T Mux
field.

[0075] 14. The Node-B as in any one of embodiments 11-13, wherein the
MAC-hs PDU includes multiple pairs of queue ID and TSN.
[0076] 15. The Node-B as in any one of embodiments 2-14, wherein

multiple logical channels are multiplexed into the MAC-hs PDU and multiple
logical channel identities are included in the MAC-hs header.

[0077] 16. The Node-B of embodiment 15, wherein one TSN is included
for each of the logical channel identities in the MAC-hs header.

[0078] 17. A Node-B for transmitting common logical channel
transmission and dedicated logical channel transmission via an HS-DSCH.
[0079] 18. The Node-B of embodiment 17 comprising a MAC-hs entity
for generating a MAC-hs PDU carrying at least one of a MAC-¢/sh/m PDU for a
common logical channel SDU and a MAC-d PDU for a dedicated logical channel
SDU and transmitting the MAC-hs PDU to a UE via an HS-DSCH.

[0080] 19. The Node-B of embodiment 18 wherein the MAC-hs entity
using a cell-specific H-RNTI and one of a C-RNTI and a U-RNTI when the UE is
in a Cell_FACH state.

[0081] 20. The Node-B as in any one of embodiments 18-19, comprising a
physical layer for transmitting the MAC-hs PDU.
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[0082] 21. The Node-B as in any one of embodiments 18-20, wherein the
MAC-hs entity uses one of a cell-specific H-RNTI and a unique H-RNTI when the
UE is in Cell_PCH and URA_PCH states.

[0083] 22. The Node-B as in any one of embodiments 19-21, wherein the
MAC-hs entity inserts a UE-ID Type and UE-ID fields into a MAC-hs PDU

header.

[0084] 23. The Node-B as in any one of embodiments 19-21, wherein an
HS-SCCH transmission incorporates a UE-ID type and UE-ID fields.
[0085] 24. The Node-B as in any one of embodiments 18-23, wherein the

MAC-hs entity inserts at least one of a logical channel type and a logical channel
identity in a MAC-hs PDU header.

[0086] 25. The Node-B of embodiment 24 wherein a logical channel type
is implicitly indicated to be a PCCH when the UE is in one of Cell_ PCH and
URA_PCH states.

[0087] 26. The Node-B as in any one of embodiments 18-25, wherein the
MAC-hs entity selects a distinct H-RNTI to identify a logical channel type and
identity.

[0088] 27. The Node-B as in any one of embodiments 18-25, wherein the
MAC-hs entity selects a distinct H-RNTI to identify a logical channel type and
inserts a logical channel identity field in a MAC-hs PDU header to indicate a
logical channel identity.

[0089] 28. The Node-B as in any one of embodiments 18-25, wherein a
logical channel type for the common logical channel is identified in a MAC-¢/sh/m
PDU header.

[0090] 29. The Node-B as in any one of embodiments 18-28, wherein at
least one of logical channel type and identity is identified by a queue ID field of a
MAC-hs PDU header.

[0091] 30. The Node-B of embodiment 29, wherein a group of logical
channel types is indicated by the queue ID and a TCTF in a MAC-¢/sh/m PDU
header indicates a logical channel type of the grouped logical channel types.
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[0092] 31. The Node-B as in any one of embodiments 29-30, wherein a
logical channel identity for dedicated logical channel is identified by a C/T Mux
field.

[0093] 32. The Node-B as in any one of embodiments 29-31, wherein the
MAC-hs PDU includes multiple pairs of queue ID and TSNs.
[0094] 33. The Node-B as in any one of embodiments 18-32, wherein

multiple logical channels are multiplexed into the MAC-hs PDU and multiple
logical channel identities are included in the MAC-hs header.

[0095] 34. The Node-B of embodiment 33, wherein one TSN is included
for each of the logical channel identities in the MAC-hs header.
[0096] 35. The Node-B as in any one of embodiments 18-34, wherein a

distinct TSN is used for each UE.

[0097] 36. A UE for receiving common logical channel transmission and
dedicated logical channel transmission via an HS-DSCH.

[0098] 37. The UE of embodiment 36 comprising a MAC-d entity for
processing a MAC-d PDU for a dedicated logical channel transmission.

[0099] 38. The UE as in any one of embodiments 36-37, comprising a
MAC-c/sh/m entity for processing a MAC-¢/sh/m PDU for a common logical
channel transmission.

[00100] 39. The UE as in any one of embodiments 36-38, comprising a
MAC-hs entity for processing a MAC-hs PDU transmitted over an HS-DSCH, the
MAC-hs PDU carrying at least one of the MAC-¢/sh/m PDU and the MAC-d PDU.
[00101] 40. The UE of embodiment 39 wherein the MAC-hs entity uses a
UE-specific H-RNTI for determining that the MAC-d PDU is destined to the UE
and using a cell-specific H-RNTI for determined that the MAC-c¢/sh/m PDU is
destined to the UE.

[00102] 41. The UE as in any one of embodiments 39-40, wherein the
MAC-hs entity extracts at least one of a logical channel type and a logical
channel identity in a MAC-hs PDU header.
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[00103] 42. The UE as in any one of embodiments 39-41, wherein the
MAC-hs entity identifies a logical channel type and identity using a distinct H-
RNTI.

[00104] 43. The UE as in any one of embodiments 39-41, wherein the
MAC-hs entity identifies a logical channel type and identity using both an H-
RNTI and logical channel information included in a MAC-hs PDU header.
[00105] 44. The UE as in any one of embodiments 39-43, wherein the
MAC-c/sh/m entity identifies a logical channel type for the common logical
channel using information included in a MAC-c¢/sh/m PDU header.

[00106] 45. The UE as in any one of embodiments 39-44, wherein the
MAC-hs entity identifies at least one of logical channel type and identity using a
queue ID field in a MAC-hs PDU header.

[00107] 46. The UE as in any one of embodiments 39-45, wherein the
MAC-hs PDU includes multiple pairs of queue ID and TSNs.

[00108] 47. The UE as in any one of embodiments 39-46, wherein the
MAC-hs PDU includes multiple pairs of logical channel identity and TSN.
[00109] 48. The UE as in any one of embodiments 39-47, wherein
multiple logical channels are multiplexed into the MAC-hs PDU and multiple
logical channel identities are included in a MAC-hs PDU header.

[00110] 49. The UE of embodiment 48, wherein one TSN is included for
each of the logical channel identities in the MAC-hs PDU header.

[00111] 50. A UE for receiving common logical channel transmission and
dedicated logical channel transmission via an HS-DSCH.

[00112] 51. The UE of embodiment 50 comprising a MAC-d entity for
processing a MAC-d PDU for a dedicated logical channel transmission.

[00113] 52. The UE as in any one of embodiments 50-51, comprising a
MAC-c¢/sh/m entity for processing a MAC-¢/sh/m PDU for a common logical
channel transmission.

[00114] 53. The UE as in any one of embodiments 50-52, comprising a
MAC-hs entity for processing a MAC-hs PDU transmitted over an HS-DSCH, the
MAC-hs PDU carrying at least one of the MAC-¢/sh/m PDU and the MAC-d PDU.
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[00115] 54. The UE of embodiment 53 wherein a cell-specific H-RNTI and
one of a C-RNTI and a U-RNTI are used to determine whether the MAC-hs PDU
is destined to the UE when the UE is in a Cell_FACH state.

[(00116] 55. The UE as in any one of embodiments 53-54, wherein the
MAC-hs entity uses one of a cell-specific H-RNTI and a unique H-RNTI when the
UE is in Cell_PCH and URA_PCH states.

[00117] 56. The UE as in any one of embodiments 53-55, wherein the
MAC-hs entity extracts a UE-ID Type and UE-ID fields in a MAC-hs PDU header
to determine whether the MAC-hs PDU is destined to the UE.

[00118] 57. The UE as in any one of embodiments 53-55, wherein a UE-
ID type and UE-ID fields are transmitted over an HS-SCCH.

(00119] 58. The UE as in any one of embodiments 53-57, wherein the
MAC-hs entity extracts at least one of a logical channel type and a logical
channel identity in a MAC-hs PDU header.

[00120] 59. The UE as in any one of embodiments 53-58, wherein the
MAC-hs entity uses a distinct H-RNTI to identify a logical channel type and
identity.

[00121] 60. The UE as in any one of embodiments 53-59, wherein the
MAC-hs entity uses a distinct H-RNTI to identify a logical channel type, and
extracts a TCTF to identify a common logical channel type and a C/T Mux field to
identify a dedicated logical channel identity.

(00122] 61. The UE as in any one of embodiments 53-60, wherein the
MAC-c¢/sh/m entity identifies a logical channel type for the common logical
channel using information included in a MAC-c¢/sh/m PDU header.

[00123] 62. The UE as in any one of embodiments 53-61, wherein at least
one of logical channel type and identity is identified by a queue ID field of a
MAC-hs PDU header.

[00124] 63. The UE as in any one of embodiments 53-62, wherein the
MAC-hs PDU includes multiple pairs of queue ID and TSNs.
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[00125] 64. The UE as in any one of embodiments 53-63, wherein
multiple logical channels are multiplexed into the MAC-hs PDU and multiple
logical channel identities are included in the MAC-hs header.

[00126] 65. The UE of embodiment 64, wherein one TSN is included for
each of the logical channel identities in the MAC-hs header.

[00127] 66. The UE as in any one of embodiments 53-65, wherein a
distinct TSN is used for each UE.

[00128] 67. A method for transmitting common logical channel
transmission and dedicated logical channel transmission via an HS-DSCH.
[00129] 68. The method of embodiment 67 comprising generating a MAC-
hs PDU carrying at least one of a MAC-c¢/sh/m PDU for a common logical channel
SDU and a MAC-d PDU for a dedicated logical channel SDU.

[00130] 69. The method of embodiment 68 comprising transmitting the
MAC-hs PDU via an HS-DSCH, wherein a UE-specific H-RNTI is used for
identifying a UE to which the MAC-d PDU is destined, and using a cell-specific
H-RNTI for identifying a UE to which the MAC-¢/sh/m PDU is destined.
[00131] 70. The method as in any one of embodiments 68-69, wherein at
least one of a logical channel type and a logical channel identity is inserted in a
MAC-hs PDU header.

[00132] 71. The method as in any one of embodiments 68-70, wherein
multiple logical channels are multiplexed into one MAC-hs PDU and multiple
logical channel types and identities are inserted in the MAC-hs PDU header.
[00133] 72. The method of embodiment 71 wherein a distinct H-RNTI is
used to identify a logical channel type and identity.

[00134] 73. The method of embodiment 71 wherein a distinct H-RNT1 is
used to partially identify a logical channel type, and a TCTF and a C/T Mux field
are used to specifically identify a logical channel type and identity.

[00135] 74. The method as in any one of embodiments 68-73, wherein a
logical channel type for the common logical channel is identified in a MAC-¢/sh/m
PDU header.
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[00136] 75. The method as in any one of embodiments 68-73, wherein at
least one of logical channel type and identity is identified by a queue ID field of a
MAC-hs PDU header.

[00137] 76. The method as in any one of embodiments 68-75, wherein one
TSN is included for each of the logical channel identities in the MAC-hs header.
[00138] 77. The method as in any one of embodiments 68-76, wherein the
MAC-hs PDU includes multiple pairs of queue ID and TSN.

[00139] 78. The method as in any one of embodiments 68-77, wherein
multiple logical channels are multiplexed into the MAC-hs PDU and multiple
logical channel identities are included in the MAC-hs header.

(00140] 79. The method of embodiment 78 wherein one TSN is included
for each of the logical channel identities in the MAC-hs header.

[00141] 80. A method for transmitting common logical channel
transmission and dedicated logical channel transmission via an HS-DSCH.
[00142] 81. Themethod of embodiment 80 comprising generating a MAC-
hs PDU carrying at least one of a MAC-¢/sh/m PDU for a common logical channel
SDU and a MAC-d PDU for a dedicated logical channel SDU.

[00143] 82. The method of embodiment 81 comprising transmitting the
MAC-hs PDU via an HS-DSCH, wherein a cell-specific H-RNTI and one of a C-
RNTI and a U-RNTI are used for identifying a UE to which the MAC-hs PDU is
destined when the UE is in a Cell_FACH state.

[00144] 83. Themethod as in any one of embodiments 81-82, wherein one
of a cell-specific H-RNTI and a unique H-RNTI is used when the UE is in
Cell_PCH and URA_PCH states.

[00145] 84. The method as in any one of embodiments 81-83, wherein a
UE-ID Type and UE-ID fields are inserted into a MAC-hs PDU header.

[00146] 85. The method as in any one of embodiments 81-83, wherein UE-
ID type and UE-ID fields are transmitted via an HS-SCCH.

[00147] 86. The method as in any one of embodiments 81-85, wherein at
least one of a logical channel type and a logical channel identity is inserted in a
MAC-hs PDU header.
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(00148] 87. The method as in any one of embodiments 81-86, wherein a
distinct H-RNTI is used to identify a logical channel type and identity.

[00149] 88. The method as in any one of embodiments 81-87, wherein a
distinct H-RNTI is used to partially identify a logical channel type, and a TCTF
and a C/T Mux field are used to identify a logical channel type and identity.
[00150] 89. The method as in any one of embodiments 81-88, wherein a
logical channel type for the common logical channel is identified in a MAC-¢/sh/m
PDU header.

[00151] 90. The method as in any one of embodiments 81-89, wherein at
least one of logical channel type and identity is identified by a queue ID field of a
MAC-hs PDU header.

[00152] 91. The method as in any one of embodiments 81-90, wherein a
distinct TSN is used for each UE.

[00153] 92. The method as in any one of embodiments 81-91, wherein the
MAC-hs PDU includes multiple pairs of queue ID and TSN.

[00154] 93. The method as in any one of embodiments 81-92, wherein
multiple logical channels are multiplexed into the MAC-hs PDU and multiple
logical channel identities are included in the MAC-hs header.

[00155] 94. The method of embodiment 93 wherein one TSN is included
for each of the logical channel identities in the MAC-hs header.

[00156] 95. A method for receiving at least one of common logical channel
transmission and dedicated logical channel transmission via an HS-DSCH.
[00157] 96. The method of embodiment 95 comprising receiving a MAC-hs
PDU via an HS-DSCH, the MAC-hs PDU carrying at least one of a MAC-c¢/sh/m
PDU and a MAC-d PDU.

[00158] 97. The method of embodiment 96 comprising detecting whether
the MAC-d PDU is destined to the UE using a UE-specific H-RNTI and whether
the MAC-c¢/sh/m PDU is destined to the UE using a cell-specific H-RNTI.
[00159] 98. The method of embodiment 97 further comprising
disassemblying the MAC-hs PDU into the group of reordering SDUs that belong

to the same reordering queue.
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[00160] 99. The method of embodiment 98 further comprising distributing
the group of reordering SDUs to reordering queues for reordering.

[00161] 100. The method of embodiment 99 further comprising
disassemblying concatenated group of reordering SDUs into complete MAC-hs
SDUs or MAC-hs SDU segments after reordering is performed.

[00162] 101. The method of embodiment 100 further comprising
reassemblying the MAC-hs SDU segments into complete MAC-hs SDUs.
[00163] 102. The method of embodiment 101 further comprising
demultiplexing the complete MAC-hs SDUs based on logical channel identifiers
in MAC-hs headers.

[00164] 103. The method as in any one of embodiments 96-102, wherein at
least one of a logical channel type and a logical channel identity is extracted
using information in a MAC-hs PDU header.

[00165] 104. The method as in any one of embodiments 96-103, wherein a
logical channel type and identity are detected using a distinct H-RNTI.

[00166] 105. The method as in any one of embodiments 96-104, wherein a
logical channel type and identity is detected using both an H-RNTI and
information included in a MAC-hs PDU header.

[00167] 106. The method as in any one of embodiments 96-105, wherein a
logical channel type for the common logical channel is identified using
information included in a MAC-c¢/sh/m PDU header.

[00168] 107. The method as in any one of embodiments 96-106, wherein at
least one of logical channel type and identity is identified using a queue ID field
in a MAC-hs PDU header.

[00169] 108. A method for receiving common logical channel transmission
and dedicated logical channel transmission via an HS-DSCH.

[00170] 109. The method of embodiment 108 comprising receiving a MAC-
hs PDU via an HS-DSCH, the MAC-hs PDU carrying at least one of a MAC-
¢/sh/m PDU and a MAC-d PDU.
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[00171] 110. The method of embodiment 109 comprising detecting whether
the MAC-hs PDU is destined to the UE using a cell-specific H-RNTI and one of a
C-RNTI and a U-RNTI when the UE is in a Cell_ FACH state.

[00172] 111. The method of embodiment 110 further comprising
disassemblying the MAC-hs PDU into a group of reordering SDUs that belong to
the same reordering queue.

[00173] 112. The method of embodiment 111 further comprising
distributing the group of reordering SDUs to the reordering queues for
reordering.

[00174] 113. The method of embodiment 112 further comprising
disassemblying concatenated group of reordering SDUs into complete MAC-hs
SDUs or MAC-hs SDU segments after reordering is performed.

[00175] 114, The method of embodiment 113 further comprising
reassemblying the MAC-hs SDU segments into complete MAC-hs SDUs.
[00176] 115. The method of embodiment 114 further comprising
demultiplexing the complete MAC-hs SDUs based on logical channel identifiers
in the MAC-hs headers.

[00177] 116. The method as in any one of embodiments 110-115, wherein
one of a cell-specific H-RNTI and a unique H-RNTI is used when the UE is in
Cell_PCH and URA_PCH states.

[00178] 117. The method as in any one of embodiments 110-116, wherein
UE-ID Type and UE-ID fields are extracted in a MAC-hs PDU header to
determine whether the MAC-hs PDU is destined to the UE.

[00179] 118. The method as in any one of embodiments 110-116, wherein
UE-ID type and UE-ID fields are transmitted over an HS-SCCH.

[00180] 119. The method as in any one of embodiments 110-118, wherein
at least one of a logical channel type and a logical channel identity is extracted in
a MAC-hs PDU header.

[00181] 120. The method as in any one of embodiments 110-119, wherein a
distinct H-RNTI is used to identify a logical channel type and identity.
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[00182] 121. The method as in any one of embodiments 110-120, wherein a
distinct H-RNTI is used to partially identify a logical channel type, and a TCTF
and a C/T Mux field are used specifically to identify a logical channel identity.
[00183] 122. The method as in any one of embodiments 110-121, wherein a
logical channel type for the common logical channel is identified using
information included in a MAC-c¢/sh/m PDU header.

[00184] 123. The method as in any one of embodiments 110-122, wherein
at least one of logical channel type and identity is identified by a queue ID field of
a MAC-hs PDU header.

[00185] Although the features and elements are described in embodiments
in particular combinations, each feature or element may be used alone without
the other features and elements or in various combinations with or without other
features and elements. The methods or flow charts provided may be
implemented in a computer program, software, or firmware tangibly embodied 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).

[00186] 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.

[00187] A processor in association with software may be used to implement
aradio frequency transceiver for use in a wireless transmit receive unit (WTRU),
user equipment (UE), terminal, base station, radio network controller (RNC), or
any host computer. The UE may be used in conjunction with modules,

implemented in hardware and/or software, such as a camera, a video camera
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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) module.

*® * *
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CLAIMS
What is claimed is:

1. A Node-B for transmitting common logical channel transmission and
dedicated logical channel transmission via a high speed downlink shared channel
(HS-DSCH), the Node-B comprising:

a medium access control (MAC)-hs entity for generating a MAC-hs protocol
data unit (PDU) carrying at least one of a MAC-¢/sh/m PDU for a common logical
channel service data unit (SDU) and a MAC-d PDU for a dedicated logical
channel SDU and transmitting the MAC-hs PDU to a user equipment (UE) via
an HS-DSCH, the MAC-hs entity using a UE-specific HS-DSCH radio network
temporary identifier (H-RNTI) for identifying a UE to which the MAC-d PDU is
destined, and using a cell-specific H-RNTI for identifying a UE to which the
MAC-c¢/sh/b PDU is destined; and

a physical layer for transmitting the MAC-hs PDU.

2. The Node-B of claim 1 wherein the MAC-hs entity inserts at least
one of a logical channel type and a logical channel identity in a MAC-hs PDU

header.

3. The Node-B of claim 2 wherein multiple logical channels are
multiplexed into one MAC-hs PDU and multiple logical channel types and
identities are inserted in the MAC-hs PDU header.

4. The Node-B of claim 1 wherein a logical channel type is implicitly
indicated to be a paging control channel (PCCH) when the UE is in one of

Cell_PCH and URA_PCH states.

5. The Node-B of claim 1 wherein the MAC-hs entity selects a distinct
H-RNTI to identify a logical channel type and identity.
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6. The Node-B of claim 1 wherein the MAC-hs entity selects a distinct
H-RNTI to identify a logical channel type and inserts a logical channel identity
field in a MAC-hs PDU header to indicate a logical channel identity.

7. The Node-B of claim 1 wherein a logical channel type for the
common logical channel is identified in a MAC-c¢/sh/m PDU header.

8. The Node-B of claim 1 wherein at least one of logical channel type
and identity is identified by a queue identity (ID) field of a MAC-hs PDU header.

9. The Node-B of claim 8 wherein a group of logical channel types is
indicated by the queue ID and a target channel type field (TCTF) in a MAC-
¢/sh/m PDU header indicates a logical channel type of the grouped logical

channel types.

10. The Node-B of claim 8 wherein a logical channel identity for
dedicated logical channel is identified by a C/T Mux field.

11. The Node-B of claim 8 wherein the MAC-hs PDU includes multiple

pairs of queue identity (ID) and transmission sequence number (TSN).
12. The Node-B of claim 1 wherein multiple logical channels are
multiplexed into the MAC-hs PDU and multiple logical channel identities are

included in the MAC-hs header.

13. The Node-B of claim 12 wherein one transmission sequence number

(TSN) is included for each of the logical channel identities in the MAC-hs header.
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14. A Node-B for transmitting common logical channel transmission and
dedicated logical channel transmission via a high speed downlink shared channel
(HS-DSCH), the Node-B comprising:

a medium access control (MAC)-hs entity for generating a MAC-hs protocol
data unit (PDU) carrying at least one of a MAC-c/sh/m PDU for a common logical
channel service data unit (SDU) and a MAC-d PDU for a dedicated logical
channel SDU and transmitting the MAC-hs PDU to a user equipment (UE) via
an HS-DSCH, the MAC-hs entity using a cell-specific HS-DSCH radio network
temporary identity (H-RNTI) and one of a cell RNTI (C-RNTI) and a universal
terrestrial radio access network RNTI (U-RNTI) when the UE is in a Cell_FACH
state; and

a physical layer for transmitting the MAC-hs PDU.

15. The Node-B of claim 14 wherein the MAC-hs entity uses one of a
cell-specific H-RNTI and a unique H-RNTI when the UE is in Cell_PCH and
URA_PCH states.

16. The Node-B of claim 14 wherein the MAC-hs entity inserts a UE-ID
Type and UE-ID fields into a MAC-hs PDU header.

17. The Node-B of claim 14 wherein a high speed shared control channel
(HS-SCCH) transmission incorporates a UE-ID type and UE-ID fields.

18. The Node-B of claim 14 wherein the MAC-hs entity inserts at least
one of a logical channel type and a logical channel identity in a MAC-hs PDU

header.

19. The Node-B of claim 14 wherein a logical channel type is implicitly
indicated to be a paging control channel (PCCH) when the UE is in one of
Cell_PCH and URA_PCH states.
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20. The Node-B of claim 14 wherein the MAC-hs entity selects a distinct
H-RNTI to identify a logical channel type and identity.

21. The Node-B of claim 14 wherein the MAC-hs entity selects a distinct
H-RNTI to identify a logical channel type and inserts a logical channel identity
field in a MAC-hs PDU header to indicate a logical channel identity.

22. The Node-B of claim 14 wherein a logical channel type for the
common logical channel is identified in a MAC-¢/sh/m PDU header.

23. The Node-B of claim 14 wherein at least one of logical channel type
and identity is identified by a queue identity (ID) field of a MAC-hs PDU header.

24. The Node-B of claim 23 wherein a group of logical channel types is
indicated by the queue ID and a target channel type field (TCTF) in a MAC-
¢/sh/m PDU header indicates a logical channel type of the grouped logical

channel types.

25. The Node-B of claim 24 wherein a logical channel identity for
dedicated logical channel is identified by a C/T Mux field.

26. The Node-B of claim 24 wherein the MAC-hs PDU includes multiple

pairs of queue identity (ID) and transmission sequence numbers (TSNs).

27. The Node-B of claim 14 wherein multiple logical channels are
multiplexed into the MAC-hs PDU and multiple logical channel identities are
included in the MAC-hs header.

28. The Node-B of claim 27 wherein one transmission sequence number
(TSN) is included for each of the logical channel identities in the MAC-hs header.
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29. The Node-B of claim 14 wherein a distinct transmission sequence

number (TSN) is used for each UE.

30. A user equipment (UE) for receiving common logical channel
transmission and dedicated logical channel transmission via a high speed
downlink shared channel (HS-DSCH), the UE comprising:

a medium access control (MAC)-d entity for processing a MAC-d protocol
data unit (PDU) for a dedicated logical channel transmission;

a MAC-c/sh/m entity for processing a MAC-c¢/sh/m PDU for a common
logical channel transmission; and

a MAC-hs entity for processing a MAC-hs PDU transmitted over an HS-
DSCH, the MAC-hs PDU carrying at least one of the MAC-¢/sh/m PDU and the
MAC-d PDU, the MAC-hs entity using a UE-specific HS-DSCH radio network
temporary identifier (H-RNTI) for determining that the MAC-d PDU is destined
to the UE and using a cell-specific H-RNTI for determined that the MAC-c¢/sh/m
PDU is destined to the UE.

31. The UE of claim 30 wherein the MAC-hs entity extracts at least one
of a logical channel type and a logical channel identity in a MAC-hs PDU header.

32. The UE of claim 30 wherein the MAC-hs entity identifies a logical
channel type and identity using a distinct H-RNTI.

33. The UE of claim 30 wherein the MAC-hs entity identifies a logical
channel type and identity using both an H-RNTI and logical channel information
included in a MAC-hs PDU header.

34. The UE of claim 30 wherein the MAC-c¢/sh/m entity identifies a
logical channel type for the common logical channel using information included
in a MAC-¢/sh/m PDU header.
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35. The UE of claim 30 wherein the MAC-hs entity identifies at least
one of logical channel type and identity using a queue identity (ID) field in a
MAC-hs PDU header.

36. The UE of claim 30 wherein the MAC-hs PDU includes multiple

pairs of queue identity (ID) and transmission sequence numbers (T'SNs).

37. The UE of claim 30 wherein the MAC-hs PDU includes multiple

pairs of logical channel identity and transmission sequence number (TSN).

38. The UE of claim 30 wherein multiple logical channels are
multiplexed into the MAC-hs PDU and multiple logical channel identities are
included in a MAC-hs PDU header.

39. The UE of claim 38 wherein one transmission sequence number
(TSN) is included for each of the logical channel identities in the MAC-hs PDU

header.

40. A user equipment (UE) for receiving common logical channel
transmission and dedicated logical channel transmission via a high speed
downlink shared channel (HS-DSCH), the UE comprising:

a medium access control (MAC)-d entity for processing a MAC-d protocol
data unit (PDU) for a dedicated logical channel transmission;

a MAC-c/sh/m entity for processing a MAC-c¢/sh/m PDU for a common
logical channel transmission; and

a MAC-hs entity for processing a MAC-hs PDU transmitted over an HS-
DSCH, the MAC-hs PDU carrying at least one of the MAC-¢/sh/m PDU and the
MAC-d PDU, wherein a cell-specific HS-DSCH radio network temporary identity
(H-RNTI) and one of a cell RNTI (C-RNTI) and a universal terrestrial radio
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access network RNTI (U-RNTI) are used to determine whether the MAC-hs PDU
is destined to the UE when the UE is in a Cell_FACH state.

41. The UE of claim 40 wherein the MAC-hs entity uses one of a cell-
specific H-RNTI and a unique H-RNTI when the UE is in Cell PCH and
URA_PCH states.

42. The UE of claim 40 wherein the MAC-hs entity extracts a UE-ID
Type and UE-ID fields in a MAC-hs PDU header to determine whether the MAC-
hs PDU is destined to the UE.

43. The UE of claim 40 wherein a UE-ID type and UE-ID fields are
transmitted over a high speed shared control channel (HS-SCCH).

44. The UE of claim 40 wherein the MAC-hs entity extracts at least one
of a logical channel type and a logical channel identity in a MAC-hs PDU header.

45. The UE of claim 40 wherein the MAC-hs entity uses a distinct H-
RNTI to identify a logical channel type and identity.

46. The UE of claim 40 wherein the MAC-hs entity uses a distinct H-
RNTI to identify a logical channel type, and extracts a target channel type field
(TCTF) to identify a common logical channel type and a C/T Mux field to identify
a dedicated logical channel identity.

47. The UE of claim 40 wherein the MAC-c¢/sh/m entity identifies a
logical channel type for the common logical channel using information included
in a MAC-¢/sh/m PDU header.

48. The UE of claim 40 wherein at least one of logical channel type and
identity is identified by a queue identity (ID) field of a MAC-hs PDU header.
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49. The UE of claim 40 wherein the MAC-hs PDU includes multiple

pairs of queue identity (ID) and transmission sequence numbers (TSNs).

50. The UE of claim 40 wherein multiple logical channels are
multiplexed into the MAC-hs PDU and multiple logical channel identities are
included in a MAC-hs header.

51. The UE of claim 50 wherein one transmission sequence number

(TSN) is included for each of the logical channel identities in the MAC-hs header.

52. The UE of claim 40 wherein a distinct transmission sequence
number (T'SN) is used for each UE.

53. A method for transmitting common logical channel transmission
and dedicated logical channel transmission via a high speed downlink shared
channel (HS-DSCH), the method comprising:

generating a medium access control (MAC)-hs protocol data unit (PDU)
carrying at least one of a MAC-c¢/sh/m PDU for a common logical channel service
data unit (SDU) and a MAC-d PDU for a dedicated logical channel SDU; and

transmitting the MAC-hs PDU via an HS-DSCH, wherein a user
equipment (UE)-specific HS-DSCH radio network temporary identifier (H-RNTI)
is used for identifying a UE to which the MAC-d PDU is destined, and using a
cell-specific H-RNTI for identifying a UE to which the MAC-¢/sh/m PDU is

destined.

54. The method of claim 53 wherein at least one of a logical channel

type and a logical channel identity is inserted in a MAC-hs PDU header.
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55. The method of claim 54 wherein multiple logical channels are
multiplexed into one MAC-hs PDU and multiple logical channel types and
identities are inserted in the MAC-hs PDU header.

56. The .method of claim 53 wherein a distinct H-RNTI is used to
identify a logical channel type and identity.

57. The method of claim 53 wherein a distinct H-RNTI is used to
partially identify a logical channel type, and a target channel type field (TCTF)
and a C/T Mux field are used to speciﬁcélly identify a logical channel type and
identity.

58. The method of claim 53 wherein a logical channel type for the
common logical channel is identified in a MAC-¢/sh/m PDU header.

59. The method of claim 53 wherein at least one of logical channel type
and identity is identified by a queue identity (ID) field of a MAC-hs PDU header.

60. The method of claim 53 wherein one transmission sequence number

(TSN) is included for each of the logical channel identities in the MAC-hs header.

61. The method of claim 53 wherein the MAC-hs PDU includes multiple

pairs of queue identity (ID) and transmission sequence number (T'SN).

62. The method of claim 53 wherein multiple logical channels are
multiplexed into the MAC-hs PDU and multiple logical channel identities are
included in the MAC-hs header.

63. The method of claim 62 wherein one transmission sequence number

(TSN) is included for each of the logical channel identities in the MAC-hs header.
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64. A method for transmitting common logical channel -transmission
and dedicated logical channel transmission via a high speed downlink shared
channel (HS-DSCH), the method comprising:

generating a medium access control (MAC)-hs protocol data unit (PDU)
carrying at least one of a MAC-¢/sh/m PDU for a common logical channel service
data unit (SDU) and a MAC-d PDU for a dedicated logical channel SDU; and

transmitting the MAC-hs PDU via an HS-DSCH, wherein a cell-specific
HS-DSCH radio network temporary identity (H-RNTI) and one of a cell RNTI (C-
RNTI) and a universal terrestrial radio access network RNTI (U-RNTI) are used
for identifying a UE to which the MAC-hs PDU is destined when the UE isin a
Cell_FACH state.

65. The method of claim 64 wherein one of a cell-specific H-RNTI and a
unique H-RNTI is used when the UE is in Cell_PCH and URA_PCH states.

66. The method of claim 64 wherein a UE-ID Type and UE-ID fields are
inserted into a MAC-hs PDU header.

67. The method of claim 64 wherein UE-ID type and UE-ID fields are
transmitted via a high speed shared control channel (HS-SCCH).

68. The method of claim 64 wherein at least one of a logical channel

type and a logical channel identity is inserted in a MAC-hs PDU header.

69. The method of claim 64 wherein a distinct H-RNTI is used to
identify a logical channel type and identity.

70. The method of claim 64 wherein a distinct H-RNTI is used to
partially identify a logical channel type, and a target channel type field (TCTF)
and a C/T Mux field are used to identify a logical channel type and identity.
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71. The method of claim 64 wherein a logical channel type for the
common logical channel is identified in a MAC-¢/sh/m PDU header.

72. The method of claim 64 wherein at least one of logical channel type
and identity is identified by a queue identity (ID) field of a MAC-hs PDU header.

73. The method of claim 64 wherein a distinct transmission sequence
number (TSN) is used for each UE.

74. The method of claim 64 wherein the MAC-hs PDU includes multiple

pairs of queue identity (ID) and transmission sequence number (TSN).

75. The method of claim 64 wherein multiple logical channels are
multiplexed into the MAC-hs PDU and multiple logical channel identities are
included in the MAC-hs header.

76. The method of claim 75 wherein one transmission sequence number

(T'SN) is included for each of the logical channel identities in the MAC-hs header.

77. A method for receiving at least one of common logical channel
transmission and dedicated logical channel transmission via a high speed
downlink shared channel (HS-DSCH), the method comprising:

receiving a medium access control (MAC)-hs protocol data unit (PDU) via
an HS-DSCH, the MAC-hs PDU carrying at least one of a MAC-c¢/sh/m PDU and
a MAC-d PDU; and

detecting whether the MAC-d PDU is destined to the UE using a UE-
specific HS-DSCH radio network temporary identifier (H-RNTI) and whether the
MAC-c¢/sh/m PDU is destined to the UE using a cell-specific H-RNTI.

78. The method of claim 77 further comprising:
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disassemblying the MAC-hs PDU into the group of reordering SDUs that

belong to the same reordering queue.

79. The method of claim 78 further comprising:
distributing the group of reordering SDUs to reordering queues for

reordering.

80. The method of claim 79 further comprising:
disassemblying concatenated group of reordering SDUs into complete
MAC-hs SDUs or MAC-hs SDU segments after reordering is performed.

81. The method of claim 80 further comprising:
reassemblying the MAC-hs SDU segments into complete MAC-hs SDUs.

82. The method of claim 81 further comprising:
demultiplexing the complete MAC-hs SDUs based on logical channel
identifiers in MAC-hs headers.

83. The method of claim 77 wherein at least one of a logical channel
type and a logical channel identity is extracted using information in a MAC-hs
PDU header.

84. The method of claim 77 wherein a logical channel type and identity
are detected using a distinct H-RNTI.

85.  The method of claim 77 wherein a logical channel type and identity
is detected using both an H-RNTI and information included in a MAC-hs PDU

header.
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86. The method of claim 77 wherein a logical channel type for the
common logical channel is identified using information included in a MAC-¢/sh/m
PDU header.

87. The method of claim 77 wherein at least one of logical channel type
and identity is identified using a queue identity (ID) field in a MAC-hs PDU

header.

88. A method for receiving common logical channel transmission and
dedicated logical channel transmission via a high speed downlink shared channel
(HS-DSCH), the method comprising:

receiving a medium access control (MAC)-hs protocol data unit (PDU) via
an HS-DSCH, the MAC-hs PDU carrying at least one of a MAC-c¢/sh/m PDU and
a MAC-d PDU; and

detecting whether the MAC-hs PDU is destined to the UE using a cell-
specific HS-DSCH radio network temporary identity (H-RNTI) and one of a cell
RNTI (C-RNTI) and a universal terrestrial radio access network RNTI (U-RNTI)
when the UE is in a Cell_FACH state.

89. The method of claim 88 further comprising:
disassemblying the MAC-hs PDU into a group of reordering SDUs that

belong to the same reordering queue.

90. The method of claim 89 further comprising:
distributing the group of reordering SDUSs to the reordering queues for

reordering.
91. The method of claim 90 further comprising:

disassemblying concatenated group of reordering SDUs into complete
MAC-hs SDUs or MAC-hs SDU segments after reordering is performed.
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92. The method of claim 91 further comprising:
reassemblying the MAC-hs SDU segments into complete MAC-hs SDUs.

93. The method of claim 92 further comprising:
demultiplexing the complete MAC-hs SDUs based on logical channel
identifiers in the MAC-hs headers.

94. The method of claim 88 wherein one of a cell-specific H-RNTI and a
unique H-RNTI is used when the UE is in Cell_PCH and URA_PCH states.

95. The method of claim 88 wherein UE-ID Type and UE-ID fields are
extracted in a MAC-hs PDU header to determine whether the MAC-hs PDU is
destined to the UE.

96. The method of claim 88 wherein UE-ID type and UE-ID fields are
transmitted over a high speed shared control channel (HS-SCCH).

97. The method of claim 88 wherein at least one of a logical channel

type and a logical channel identity is extracted in a MAC-hs PDU header.

98. The method of claim 88 wherein a distinct H-RNTI is used to
identify a logical channel type and identity.

99. The method of claim 88 wherein a distinct H-RNTI is used to
partially identify a logical channel type, and a target channel type field (TCTF)
and a C/T Mux field are used specifically to identify a logical channel identity.

100. The method of claim 88 wherein a logical channel type for the
common logical channel is identified using information included in a MAC-¢/sh/m
PDU header.
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101. The method of claim 88 wherein at least one of logical channel type
and identity is identified by a queue identity (ID) field of a MAC-hs PDU header.

-40-



PCT/US2007/026351

1/10

LYy ¥Old

WO 2008/085485

9 ANO AN ONITIVNOIS ONITIVNOIS
| Ol4 T ¥NIAN GALYIO0SSY YNAN GALYIO0SSY
HOS@  HOSN . INITIVNDIS . ONITIVNOIS
ANO  § ATNO HOv4 HOd »  YNIINMOQ Q3LVI00SSY & ¥NITNMOQ @3LYID0SSY
H0sa | HOSN How | Hovd tHOSQ-SH : B -
Hoa HOG [e20] 8".5_ _ I I _ _ nuz . zomo.wz" . I C
" L : < —>
L [T1] ¢ 1 1: : H
" _ "— A A A al
—— : wiysio-gyw  VSIO[OVILHLM g a- OV
m zoE_E:u:zoo o
4S9 OVIN:HLIM | _l._
NOLLVYNS(NOD US/9 QYW LNOHLIM
. NOLLYYN9I4NOD
4l p-oww m m
SOV | l "
1 B T ¥
_Ios _ " a1 | HOOO JHOOd :  70MLNOD OVW OULNOD OV
HOLO  H0OG TOMLNOD OvW  [HOLW HOOW] HOLD HOJ8

T0MLNOD OVW TONLNOD . OVW ﬁ%

HOOHS



PCT/US2007/026351

WO 2008/085485

2/10

' YNIdN ANITdN
¢ 9l Ao Ao QILYIO0SSY ONITIVNOIS 03LVI00SSY
HOSO HOSN = JINIINMOC :  ONITIVNOIS
s QILVIOOSSY . WNNNMOd
sl HOVd  HOd . : 2 Q3LYI00SSY
HOO HOQ In_aa zo_g Io_s_ Io_ﬁ mzowﬂ__.wzm Js_ s HOO-3 *
_ _ [ [ 11 1 -
2- OV
wjys/a- - w-
1419~ OV Sy- OV OV 50~ W
| ]
p-OVW _
_ T0MLNOD OV _ _ _
:oz H0Q Ao o HO09 HOOd HOSW |  HOSW
HOLQ S Horo H0Og HOOW HOLW  HOLW



PCT/US2007/026351

WO 2008/085485

3/10

AINO  AINO
aal oaL

.G_ ALLN3 HOSN HOSN Ao A0
aal aaL
€ dld 005 _ sy- OV _6_3_ IQ_S Io_mn_ zo_& HOV4 :n_z
| | |
| 1 | -
908 — (Sy- OV /ys/2-QVW) NOLLYOO0TV NOLLO313S 2l
LINN 0HLNOD MO 3000 :10
NOLLDIT3S 0L
T 80€
ﬁ LINN XNW3Q/ ONIGNVH ALINOINd/ ONINIZ4Na/ ONIINO3HOS J
|
LINN 13 NOLLONNS wr ~
¢0¢
ALLLN3 (P-OVIN/YS/9-OVN)
P-OVI LINN TOLNOD MO
|/ Eﬂzm_ W/ ys/9- OvIN
\ e ]
008 1417 \
00¢ T
70ULNOD - OV HOLW H099 HOO8
HOSH HOLO g H00d

HOOHS



PCT/US2007/026351

4/10

WO 2008/085485

AINO  ATNO

HOSN HOSN ANO
.w_ ALLLNI AINO
qaL aaL
v n_ 009 _ S4-OvW HOVY HOV4 HOV4 HOSQ HOSO  HOd
| 1 L 1
| [ 1
NOLLD3713S _ _
o8y
NOLLD33S
?opowdm 4l si ddl
I
00 — (1) ONINANVH
ALINOINd / ONITNOIHOS
I
[4)14 )L LINN 24 NOLLONNS | Q
Pl 3N _ 7
Qv3y/ oav
ALUNT | oI SWaW
\?2: ) \._I/ ALLLNT W48/ 9- OV L
006 touiNod -ovh ] zoﬁ:_ HOSW HOOd
HOLW  HOOW HOL) Ao

aaL
HOOHS



PCT/US2007/026351

WO 2008/085485

5/10

¢ Ol

ONITIVNOIS

¥NIINMOQ @aLVIO0SSY
. HOSG- SH

ONITIVNOIS
¥NIdN @3LVIO0SSY

905

P

p0S |

€05 —

TOULNOD - OV

|

(€4 NOLLONNH)
1INN NOLLD313S J¥4L

UW|\

ALILN3 DYVH ]

\/L
(]

n3and n3ano
ALIYOINd | | ALIIOIN

an3ano an3no
ALI¥OINd | | ALINONY

\_

1 1
NOLLNBIULSIC
3N3ND ALINOId

ﬁ

zo_._.=m_x._.mE
IN3NO ALINONd

LINoNRaNVH ALoRsd/ N3RS/ sy- v
|

005

~

J!

\W SMOT4 P-OVW




PCT/US2007/026351

WO 2008/085485

6/10

9 94

ONITIVNOIS MNIdN GILYIO0SSY

HOSQ- SH

ONITIVNIIS ¥NITNMOQ QaLVIO0SSY

ﬂ

.
009 : —
N : :
209 —— ALLLN3 DYVH
— I .
(¥4 NOLLONNS)
709 LINN NOLLNGIMLSIO 3N3ND ONIYICNO- 3Y
— o | [ msm_sa 1 [ m_a__a ]
— — 909
909 ONINICYO - Y oNMIOY0-3¥ | | onwamwo-: ~—" |
—C o>— |3 _  — I .
(954 NOLLONNA) (PSd NOLLONN4) (PS4 NOWLONNI)
LIN ATEW3SSYSIO| [LINA ATBW3SSYSIO| [LIND ATGHISSVSIO] gy g
TJOULNOO - OVW . — — 7N — / 4 | IR ’
| — d
i . p-OVW OL
— | _

|
Ys/9- VW OL A_ j

809



PCT/US2007/026351

WO 2008/085485

7/10

ONITIVNOIS YNITdN Q3LVIO0SSY

ONITIVNOIS YNITNMOQ Q3LVIO0SSY

804

L Ol P HOSO'SH i
[ 1 »
0L R —
N : :
0L —— ALLLNI DYVH
) | .
0 (#4 NOLLONN4)
0L LINA NOLLABIMLSIO NIND ONINICHO- 3
(o | [ o | aew )
904 ONINIQYO0 - ¥ oNMIGY0-3Y | | onwamwo-: ~—" |
—— 1 — 1 —
(S4 NOLLONNS) (S4 NOLLONN) (84 NOLLONN4)
LINN A18K3SSYSIa| |LINn AT8W3SSVSIO| |LINM ATEWasSYSIa| .
4- OV
0ULNOD - OVI N )\ )\ ———
| | L\ R
| | _ P-OVW OL
. — , [
4s/9- VW OL _ _ N [\ _ N



PCT/US2007/026351

WO 2008/085485

8/10

8 9l

008 —

HOQ HOQ
| |
| |
ONINIHdID ]
I I
ONIANYH ALINOINd $3 - OVW WOY3
IONNNA3HIS 10
| ]
- Y | | 04LNOD S4- VW OL
P- OVI 119 k Mo14 4s/9- VW OL
_ _ , LINN 94 |
ONI3HdID3a NOLLONN4 [~ ¢08
| | I 1 | |
ﬁ ONIHOLIMS 3dAL TINNVHD LNOASNYAL Q

e

HOLQ HOLQ HOOQ

TOULNOD OV



PCT/US2007/026351

WO 2008/085485

9/10

6 9l

006 —

HOQ HOO
| |
| |
ﬁ ONINIHAID |
| |
([ nowmmsousn $3/2- OV OL
4s/9- OVIW WOY4/ 0L
XN ] Sy- OVIN WOYd
119 ] LINN
T 4 206
| | nowoNns
ﬁ ONINIHAIO30 _ _
| | | 1
ONIHOLIMS 3dAL TINNVHO LHOASNVAL w
_ _ _ p-OVW
11
1 1

HOLG HOLA HOOQ

JOULNOD OVW



PCT/US2007/026351

L1 9l

aVOTAVd SY- 9w W\S:
(1do) 9NIQavd NAS SY-OVW F----4 NOSSYU-OVIN | ¥3QV3IH SU-OVW
l\l\\\\ ‘\ /7 /7 \\ /7 7/ lll
Ny | N | Yais k-4 %3 | N [Cais| M4 | PN | bais [xWL1/0 40004 NsL |ai anend | 4
o VDN .
=
o
- '
88// o__ w_n_
avOTAVd SY- 98l \\28
(ydo) ONIOQYd | NAS SY-OVWN f---- NAS SY-OVW | ¥3AV3IH SY- VW
000V~ +20) — [\
................ 2204
\ll\ll\|MlH 7 /7 7 \\ 7 /7 L /7 /7 \\ 7 7 III
mLiolaiod 3 | I [ Yas |- {oow1/of%a0d % | on | 2ais bxowproftaor] 44 | W | tais | nsL o eneno | 3
YA AL, VA, L L/ N/ /A Y. VY.

WO 2008/085485




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2007/026351

A
INV.

. CLASSIFICATION OF SUBJECT MATTER
H04Q7/38

According to International Patent Classification (IPC) or to both'national classffication and IPC'
B. FIELDS SEARCHED ' ‘

Minimum documentation searched (classification system followed by classification symbols)

HO4Q

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consuited during the international search (name of data base and, where practical, search terms used)

EPO-Internal i

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

E ' WO 2008/033072 A (ERICSSON TELEFON AB L M 1-101
: [SE]; BEMING PER [SE]; PEISA JANNE [FII;

SAGFQ) 20 March 2008 (2008-03-20)

page 5, line 25 - line 29 :

page 10, line 1b - page 12, line 10

claim 1

A WO 2004/028041 A (LG ELECTRONICS INC [KR1) 1-101

1 April 2004 (2004-04-01)

page 16, line 1 --1ine 14 :

page 22, line 3 - 1ine 16 : B

A WO 2006/125472 A (ERICSSON TELEFON AB L M 1-101

' [SE]; MEYER MICHAEL [DE]; WIEMANN HENNING )

[DE]) 30 November 2006 (2006-11-30) ’

claim 1

-

See patent family annex.

Further documents are listed in the continuation of Box C.

* Special categories of cited documents : 3 . . -
*T* later document published after the international filing date
or priority datepand not in conflict with the application but
A dggﬁggg:e%e{g“g’eggpgsrﬁgﬁ{ :Il f;geaonfége art which Is not cited to understand the principle or theory underlying the

invention
“E* ea{lier é:iotcument but published on or after the international "' document of particular relevance; the claimed invention
iling date i

cannot be considered novel or cannot be considered to
*L* document which may throw doubts on priority claim(s) or

which is cited to establish the publication date of another
_citation or other special reason (as specified)

*O" document referring to an oral disclosure, use, exhibition or
other means

*P* document published prior to the international filing date but
later than the priority date claimed

involve an inventive step when the document is taken alone

*Y* document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
_m%r]lts, ftuch combination being obvious to a person skilled
in the art.

*&" document member of the same patent family

Date of the actual completion of the international search

21 May 2008

Date of mailing of the international search report

24/06/2008

Name and mailing address of the ISA/ .

European Patent Office, P.B. 5818 Patentlaan
NL - 2280 HV Rijswilk - :
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,
Fax: (+31-70) 340-3016

Authorized officer

Bernedo Azpiri, P

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2007/026351
C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* | Gitation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A

WO 2006/113829 A (INTERDIGITAL TECH CORP

[US];) 26 October 2006 (2006-10-26)
paragraph [0011]

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

[US]; TERRY STEPHEN E [US]; ZHANG GUODONG -

1-101

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on'patent family members

International application No

PCT/US2007/026351
" Patent document - Publication Patent family Publication
cited in search report date member(s) date
WO 2008033072 A 20-03-2008 NONE
WO 2004028041 A 01-04-2004 AU 2003264959 Al 08-04-2004
. CN 1643820 A 20-07-2005
EP 1540851 Al 15-06-2005
JP 2005535268 T - 17-11-20056
JP 2008061263 A 13-03-2008
KR 20040025482 A 24-03-2004
MX  PA04006496 A 04-10-2004
RU 2310276 C2 10-11-2007
UA ~ 80100 C2 27-08-2007
US 2004117860 Al 17-06-2004
LA 200404747 A 26-04-2006
WO 2006125472 A 30-11-2006 EP 1884080 Al 06-02~-2008
WO 2006113829 A 26-10-2006 CA- 2605498 Al 26-10-2006
‘ ' ' EP 1875626 A2 09-01-2008
KR 20070122540 A 31-12-2007
KR 20080016946 A 22-02-2008
US 2006268884 Al 30-11-2006

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - claims
	Page 28 - claims
	Page 29 - claims
	Page 30 - claims
	Page 31 - claims
	Page 32 - claims
	Page 33 - claims
	Page 34 - claims
	Page 35 - claims
	Page 36 - claims
	Page 37 - claims
	Page 38 - claims
	Page 39 - claims
	Page 40 - claims
	Page 41 - claims
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - wo-search-report
	Page 53 - wo-search-report
	Page 54 - wo-search-report

