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METHOD AND APPARATUS FOR 
COMMUNICATING PROTOCOL DATA UNIT 

NRADIO ACCESS NETWORK 

This application is a divisional of U.S. patent application 
Ser. No. 1 1/975,138 filed Oct. 16, 2007 now U.S. Pat. No. 
8.228,947 which claims priority to U.S. Patent Application 
No. 60/852,331, filed Oct. 16, 2006, and No. 60/852,606, 
filed Oct. 17, 2006. 

FIELD OF THE INVENTION 

The present invention relates generally to the downlink 
transmissionina Universal Mobile Telecommunications Sys 
tem (UMTS) Terrestrial Radio Access Network (UTRAN) or 
long term evolutions of UTRAN and, more particularly, to the 
UTRAN high speed downlink packet access (HSDPA) opera 
tion in CELL FACH (forward access channel) state. 

BACKGROUND OF THE INVENTION 

As is known in the field, a further development of the 
wideband code division multiple access (WCDMA)/univer 
sal mobile telecommunications system (UMTS) communica 
tion system is the definition of the system known as high 
speed downlink packet access (HSDPA). HSDPA operates as 
a time-shared communications channel which provides the 
potential for high peak data rates as well as the possibility for 
having a high spectral efficiency. HSDPA improves system 
capacity and increases user data rates in the downlink, that is, 
for transmission of data from a radio base station (BTS) to a 
user equipment (UE). BTS is also known as a Node B server 
in a UMTS system. 

FIG. 1 illustrates a prior art radio interface protocol struc 
ture of HSDPA. It shows the relationship between the differ 
ent layers among UE, Node B and various radio network 
controllers (RNCs). In FIG. 1, RLC is the radio link control 
layer, and MAC is the medium access control layer and PHY 
is the physical layer. MAC-hs (MAC high-speed) is a new 
MAC entity terminated in Node B for controlling the HS 
DSCH transport layer. MAC-c (common MAC) is an entity in 
the UE, which transfers MAC-c PDU (protocol data unit) to 
the peer MAC-c entity in the RNC using the services of the 
physical layer. MAC-c/sh is responsible for the PCH (Paging 
Channel), FACH (Forward Access Channel), DSCH (Down 
linkShared Channel) and RACH (Random Access Channel). 
MAC-d (dedicated MAC) is responsible for dedicated chan 
nels (DCHs) and is retained in the serving RNC, whereas 
MAC-c/sh is in the controlling RNC. L1, L2 are radio 
resources for the radio resource controller connection. L1 is a 
physical layer and L2 is a data link layer. 
An HS-DSCH channel is a downlink transport channel 

shared by several UEs. The HS-DSCH is associated with one 
downlink DPCH (downlink dedicated physical channel) or 
F-DPCH per active user, and one or several shared control 
channels (HS-SCCH). The HS-DSCH can be transmitted 
over the entire cell or over only part of the cell using beam 
forming antennas, for example. 

In terms of channels, there are three types of UMTS chan 
nel levels in a UMTS system so as to allow a UE to commu 
nicate with other network components: physical channels, 
transport channels and logical channels. The logical channels 
provide transport bears for information exchange between 
MAC protocol and RLC protocol. Transport channels provide 
the bearers for information between MAC protocol and the 
physical layer. Physical channels, which are identified by 
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2 
frequencies, spreading codes, etc., provide the transport bear 
ers for different transport channels. 
The logical channel can be used for communicating a PDU 

to or from a UE in a radio access network. Among various 
fields in the PDU, one is used to identify the UE (UE-id) and 
one is used to indicate the UE-id type. Most of the control 
signaling between UE and UTRAN is Radio Resource Con 
trol (RRC) messages. When the serving radio network con 
troller (S-RNC) establishes the radio resource control (RRC) 
connection to a UE and decides to use a dedicated channel for 
this particular RRC connection, it allocates a UTRAN radio 
network temporary identity (RNTI) and radio resources L1, 
L2 for the RRC connection. An RRC connection set up mes 
sage is sent from the S-RNC to the UE. It is known that UE has 
two basic operation modes, the Idle Mode and Connection 
Mode. The transition from the Idle Mode to the UTRAN 
Connection Mode is initiated by the UE by transmitting a 
request for RRC connection. When the UE receives a mes 
sage from the network confirming the establishment of the 
RRC connection, the UE enters the CELL FACH (forward 
access channel) state or CELL DCH (dedicated channel) 
State of the UTRAN Connection Mode. 

Although HSDPA is an efficient method for delivering 
relatively large amounts of data in relatively small time peri 
ods (the transmission time interval, or TTI, for a HSDPA 
system is 2 ms). This performance, however, can only be used 
when the user equipment is operating within the dedicated 
channel state (CELL DCH state). In other words, the perfor 
mance can be carried out only after a physical layer connec 
tion between UE and the BTS has been established and the 
layer connection has dedicated channels allocated to it. The 
transition from the UEIdle state to the dedicated channel state 
(CELL DCH state) and establishing an HSDPA connection 
may take up to a second. When the amount of data required to 
be transmitted is relatively small, the state transition to the 
CELL DCH state can take longer than the actual data trans 
mission. 

Moreover, when the UE is in the process of changing states 
to the CELL DCH state, the required state change has to be 
addressed to the UE by the forward access channel (FACH). 
This required State change is significantly slower and less 
robust than the later HSDPA transmission channels. Before 
and during the transition to the CELL DCH state, the CELL 
FACH state requires that both the downlink dedicated control 
channel (DCCH) and the downlink dedicated traffic channel 
(DTCH) are mapped onto the forward access channel 
(FACH). 
To avoid data loss during state transition between CELL 

FACH state and CELL-DCH state, even when HSDPA MiMo 
(multiple-input multiple-output for transmit/receive diver 
sity) is used, it is possible to stop downlink data transmission 
for certain time as the network is not aware of the exact time 
instance when UE is able to operate in CELL DCH state and 
receive a correct downlink channel and the PDU format. In 
particular, it is possible to directly map MAC-d PDUs to 
MAC-c PDU as defined in Rel99 and then to map MAC-c 
PDU to MAC-hs PDU as shown in FIG. 2a (multiplexing 
structure) and FIG.2b (PDU header structure). 

In a non-HS-DSCH channel, a MAC PDU has a MAC 
header section and a MAC SDU (Service Data Unit) section. 
The MAC header section has four fields: a Coding of Target 
Channel Type Field (TCTF), a UE-id Type field, a UE-id (UE 
identity) field and a C/T field. The C/T field is used to provide 
identification of the logical channel instance when multiple 
logical channels are carried on the same transport channel. 
The TCTF field is used to provide identification of the logical 
channel class on FACH and RACH transport channels. The 
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C/T field is also used to provide identification of the logical 
channel type on dedicated transport channels on FACH and 
RACH when used for user data transmission. 

In a MAC-hs PDU consists of one MAC-hs header and one 
or more MAC-hs SDUS (Service Data Units). A maximum of 
one MAC-has PDU can be transmitted in a TTI per UE. The 
MAC-hs header is of variable size. The MAC-hs PDU in one 
TTI (Transmission Time Interval) belongs to the same reor 
dering queue. TTI indicates how often data arrives from 
higher layers to the physical layer. As shown in FIG.2b, the 
MAC-hs header includes a priority Queue ID to identify a 
priority level of the MAC-d flow, a transmission sequence 
number (TSN) and one or more groups of three fields (SID, N 
and F), wherein SID (Size Index) indicates the length of each 
SDU, N indicates the number of SDUs having the length of 
the SID, and F (Flag) indicates whether the next field contains 
the SID length information. Thus, the group or groups of SID, 
N and F are indicative of the number or size of one or more 
Subsequent protocol data units. Queue ID is also indicative of 
the reordering queue in the receiver. In addition, in front of the 
MAC-hs header, a version flag (VF) is also provided. 

In the above-described multiplexing scheme using the 
PDU structure, the transition from the UE to the dedicated 
channel state (CELL DCH state) and establishing an HSDPA 
connection may take more time than the actual data transmis 
Sion, especially when the amount of data required to be trans 
mitted is relatively small. The PDU structure as shown above 
can be further improved. 

SUMMARY OF THE INVENTION 

The present invention provides a method and apparatus for 
communicating a protocol data unit (PDU) between a user 
equipment device and another network component over a 
logical channel in a radio access network, using a different 
PDU structure. In a scenario when a user equipment sends a 
request message to a serving radio network controller 
(SRNC) requesting a radio resource controller (RRC) con 
nection, the user equipment includes its identity (UE-id) in 
the request message. In establishing the RRC connection to 
UE, SRNC allocates a radio network temporary identity and 
radio resources for the connection and sends an RRC set up 
message to UE, including a coded UE identity as part of the 
RRC message. Additional scenario where UE ID could be 
updated are when UE sends Cell Update or URA Update 
message to the network (NW) and network sends Cell Update 
Confirm message back to the UE. Furthermore, in the sce 
nario where the UE is having all necessary ID allocated, the 
PDUs can be transmitted between UE and NW via common 
channels so that UE identity needs to be encompassed in each 
transmission. 
As such, the identity of a user equipment can be indicated 

in out-of-band signaling This out-of-band signaling is used in 
a format of the PDU known to the network component receiv 
ing the PDU. The network component receiving the PDU 
knows which identity is used in the out-of-band signaling 
depending upon a state of the network component. When the 
network component transmitting the PDU has changed from 
one state to another, the out-of-band signaling allows the 
network component receiving the PDU to know the state 
change, so that the receiver changes the state if the transmitter 
has changed the state. 

The present invention uses a new PDU structure to transfer 
data and signaling to the user equipment in the Idle state or in 
the UTRAN connected states (CELL DCH, CELL FACH, 
CELL PCH or URA PCH). As it is known in the art, the 
transition from the Idle Mode to the UTRAN Connection 
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4 
Mode is initiated by the UE by transmitting a request for RRC 
connection. When the UE receives a message from the net 
work confirming the establishment of the RRC connection, 
the UE enters the CELL FACH (forward access channel) 
state and CELL DCH (dedicated channel) state of the 
UTRAN Connection Mode. The new PDU Structure is used in 
both CELL FACH and CELL DCH states when HS-DSCH 
reception is enabled in those states. Furthermore, the new 
PDU structure is used as a single multiplexing layer for mul 
tiplexing different logical channels to an HS-DSCH transport 
channel. 
One improvement regarding the PDU structure change, 

according to the present invention, is to allow continuous 
reception (without breaks in consecutive TTIs) of the HS 
DSCH downlink channel during the state transition from 
CELL FACH or CELL PCH or URA PCH (for UTRAN 
Registration Area) to CELL DCH or vice versa. 
One improvement regarding the PDU structure change, 

according to the present invention, is to allow HS-DSCH 
HARO retransmissions to continue during the state transition 
from CELL FACH to CELL DCH or vice versa. This is 
possible as PDU structure in both states is identical and, from 
receiver point of view, there is no difference if some first 
HARO transmission occurred in a different state than the last 
HARO transmission when the PDU were able to be decoded 
correctly. 
One improvement regarding the PDU structure change, 

according to the present invention, is to allow a variable 
MAC-hs SDU size by utilizing the length field. 
One improvement regarding the PDU structure change, 

according to the present invention, MAC-hs segmentation 
and concatenation in CELL DCH and CELL FACH states. 
The segmentation is achieved by utilizing the length and SC 
fields and concatenation is achieved by repeating the header 
fields. 
One improvement regarding the PDU structure change, 

according to the present invention, is to avoid length indica 
tors in RLC to indicate SDU boarders. This is achieved by 
using last field in the RLC header to indicate the end of the 
SDU. The RLC header has a last segment flag (L) to indicate 
the last segment, a polling bit (P) to indicate a status report is 
required, and a D/C field to indicate whether the PDU is a 
control PDU or an AM PDU. It should be also noted that 
actual order of the different fields in MAC-hs protocol header 
not essential for this invention. 
One improvement regarding the PDU structure change, 

according to the present invention, is to reduce the overall L2 
overhead introduced by RLC and MAC layers in CELL 
FACH, CELL PCH, URA PCH and CELL DCH state. 
One improvement regarding the PDU structure change, 

according to the present invention, is to introduce fully octet 
aligned L2 protocol headers for RLC and MAC layers in 
CELL FACH, CELL PCH, URA PCH and CELL DCH 
state to reduce L2 processing in high speed data connections. 

Other aspects of the PDU structure change, according to 
the present invention, include the removal of the TCTF, UE-id 
type and UE-idfields from the MAC-hs header; the replace 
ment of the Queue ID field in the MAC-hs headerby a Logical 
channel ID field, the replacement of the SID, N1 and F1 fields 
by Length field and SC field. Moreover, the MAC-d multi 
plexing and the MAC-c multiplexing are avoided. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates the radio interface protocol architecture 
of HSPDA. 
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FIGS. 2a and 2b illustrate the multiplexing and L2 PDU 
structure based on Rel99 definitions. 

FIGS. 3a and 3b illustrate the multiplexing and L2 PDU 
structure based on a format, according to the present inven 
tion. 

FIGS. 4a to 4e show different PDU Structures for different 
logical channels, according to the present invention. 

FIG. 5a shows an AMD-RLC and MAC-hs header struc 
ture, with a 3 octet MAC-hs headerstructure, according to the 
present invention. 

FIG. 5b shows an AMD-RLC and MAC-hs header Struc 
ture, with a 4 octet MAC-hs headerstructure, according to the 
present invention. 

FIGS. 6a to 6c show a radio access network having a 
plurality of network components using the PDU structure, 
according to the present invention. 

FIG. 7a shows an apparatus in the radio access network 
configured to receive and process the PDU, according to 
various embodiments of the present invention. 

FIG. 7b shows an apparatus in the radio access network 
configured for implementing the PDU, according to various 
embodiments of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention is concerned mainly with the uplink 
transmissionina Universal Mobile Telecommunications Sys 
tem (UMTS) Terrestrial Radio Access Network (UTRAN) or 
long term evolutions of UTRAN and, more particularly, to the 
UTRAN high speed downlink packet access (HSDPA) opera 
tion in CELL FACH (forward access channel) state and flex 
ible RLC size and MAC-hs segmentation in CELL DCH 
state. The present invention provides a new PDU structure for 
the communications between one network component of a 
radio access network to another network component. The 
present invention also provides a method for communicating 
the new PDU to or from a user equipment (UE) in the radio 
access network. 
When the serving radio network controller (SRNC) estab 

lishes the radio resource controller (RRC) connection to a UE 
and decides to use a dedicated channel for this particular RRC 
connection, it allocates a UTRAN radio network temporary 
identity (RNTI) and radio resources L1, L2 for the RRC 
connection. An RRC connection set up message is sent from 
the S-RNC to the UE. The RRC connection set up message 
contains the permanent UE identity that the UE includes in 
the RRCConnection Request message and the MAC-hs PDU 
format as shown in FIG. 4a. This UE identity is coded as part 
of RRC message and not present in MAC PDU. When the 
RRC connection is established, the UTRAN assigns the 
U-RNTI, C-RNTI and H-RNTI identifiers to the UE. The 
U-RNTI is valid inside UTRAN in CELL FACH state and in 
CELL/URA PCH state and the C-RNTI is valid inside the 
cell in CELL FACH state. Here URA denotes a UTRAN 
registration area. In HSDPA operation in CELL DCH state, 
each UE is assigned a unique H-RNTI that is used to identify 
the intended receiver of each transmitted packet already in the 
physical layer. In operation, all RRC messages are exchanged 
between a terminal and the RNC through the signaling radio 
bearers (SRBs). SRB characteristics are determined based on 
the mode of operation of the RLC and the type of logical 
channel used. A common control channel (CCCH) and dedi 
cated control channel (DCCH) are used for the SRBs. Among 
the SRBs, SRBH0 is used for the uplink (UL) with the RLC 
layer operating in a transparent mode (TM) or for the down 
link (DL) with the RLC layer operating in a unacknowledged 
mode (UM). The logical channel for SRBH0 is CCCH. With 
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6 
SRBit 1, the RLC layer is operating in the UM and the logical 
channel is DCCH. With SRBH2 through SRBH4, the RLC 
layer is operating in an acknowledged mode (AM) and the 
logical channel is DCCH. With SRBH5 through SRBH31, the 
RLC layer is operating in the TM and the logical channel is 
DCCH. 

According to the present invention, the user specific 
C-RNTI can be carried in HS-SCCH by mapping the C-RNTI 
to H-RNTI in Node B. Alternatively the network can allocate 
H-RNTI separately to be used also in CELL FACH, CELL/ 
URA PCH states. During connection setup phase or when 
previously allocated UE dedicated RNTI is invalid (cell rese 
lection) the UE can use RNTI value broadcasted in system 
information broadcast (SIB) for receiving RRC message to be 
used to allocated UE specific RNTI. As the UE specific id 
(UE-id) is carried in HS-SCCH, the PDU structure can be 
optimized so that the PDU header does not contain the 
C-RNTI. Thus, a new PDU structure can be used. The new 
PDU, according to the present invention, is shown in FIG.3b. 
In order to show a MAC multiplexing scheme, according to 
the present invention, MAC multiplexing structure is also 
shown alongside the PDU structure. 
The present invention can be carried out with a number of 

improvements. 
The first improvement is to remove part of the MAC-c 

header, without any changes to MAC-hs headerstructure. As 
compared to FIG.2b, the MAC-c header in FIG. 3b does not 
contain the TCTF, UE-id type and UE-idfields. As known in 
the art, TCTF (Target Channel Type Field) is used to identify 
the local channel routing for data on FACH and RACH trans 
port channels, and UE-id type and UE-idfields are used to 
identify the UE on common channels. The UE-id type field 
indicates whether the subsequent UE-id is of type U-RNTI, 
C-RNTI or DSCH-RNTI. In the first improvement, the Queue 
ID, SID, N and F in the MAC-hs PDU, as shown in FIG.2b, 
are kept. Among the parameters of the MAC header (HS 
DSCH), Queue ID (Queue identifier) provides identification 
of the reordering queue in the receiver in order to Support 
independent buffer handling of data belonging to different 
reordering queues; SID (Size index identifier) identifies the 
size of a set of consecutive MAC-d PDUs, N indicates the 
number of consecutive MAC-d PDUs with equal size; and F 
is a flag indicating whether more fields are present in the 
MAC-hs header. 
The second improvement is to replace the Queue ID with 

Logical channel ID; and replacing SID, N and F with a 
Length field and an SC field, as shown in FIG. 3b. Further 
more, the C-RNTI and logical channel ID is carried from 
RNC to Node B in FP (Frame Protocol) header which is the 
mapping to the one priority (Node B) and reordering queue 
(UE) in HSDPA operation. By including Length field (bytes) 
and SC field to the MAC-hs instead of SID, N, and F fields, the 
segmentation can be done in node B instead of RLC. The 
Node B segmentation can take into account the available 
Transport block size in L1. 

In addition, the multiplexing structure can be simplified by 
removing MAC-d multiplexing and MAC-c multiplexing and 
using MAC-hs multiplexing when including data from mul 
tiple logical channels from one UE to a single HS-DSCHTTI. 
Different UEs can be multiplexed in a single TTI by using 
multiple HS-SCCH and Rel5 code multiplexing. With these 
changes the MAC PDU structure is identical in CELL FACH 
and CELL DCH state when HS-DSCH is used for both states 
(assuming C/T mux is not used in CELL DCH state). In the 
MAC PDU structure as shown in FIG.2b, the C/T field is used 
to provide identification of the logical channel instance when 
multiple logical channels are carried on the same transport 
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channel. The C/T mux is used when multiplexing of several 
dedicated logical channels onto one transport channel is used. 
If the Logical channel ID is sent in the MAC-hs header, C/T 
field is no longer needed. This new Logical channel ID iden 
tifies the Logical channel type (e.g. CCCH) as well as the 
instance of that logical channel type (e.g. DTCH3). 
As the MAC-PDU structure remains identical between 

different CELL FACH and CELL DCH states, the UE can 
receive MAC PDUs correctly in the state transition procedure 
from CELL FACH to CELL DCH state even if SRNC has 
done CELL FACH state PDU processing. The only change in 
UE DL (downlink) reception would be the synchronized UL 
(uplink) and the normal HS-DPCCH transmission. Addition 
ally, the H-RNTI value can be potentially changed in recon 
figuration, but that is not necessary and H-RNTI used in 
CELL FACH state (dedicated for the UE due to mapping 
from C-RNTI) can be used also in CELL DCH. 

In the case when the UE has no valid C-RNTI and the UE 
is waiting for a common control channel (CCCH) message 
(RRC connection setup, RRC Connection Reject), the UE 
receives the HS-SCCH with Common H-RNTI (included in 
SIB or known by other means e.g. hard coded in specifica 
tions) and decodes the MAC-hs PDU. The PDU structure can 
be the same as that presented in FIG. 4a where header struc 
ture for SRBH0 for CCCH message is defined. 

In the case when the UE has no valid C-RNTI and UE is 
waiting for a DCCH message (Cell update Confirm) with 
U-RNTI, the UE receives the HS-SCCH with Common 
H-RNTI (included in SIB or known by other means e.g. hard 
coded in specifications) and decodes the MAC-hs PDU, 
which indicates the U-RNTI. This MAC-hs PDU Structure is 
the only exceptional format. The exceptional MAC-hs PDU 
structure can be identified either from the logical channel ID 
or the use of Common H-RNTI or combined usage of both. 
This exception MAC-hs PDU has two different MAC-hs 
headers as shown in FIGS. 4b and 4c. 

In the case involving multimedia broadcast/multicast Ser 
vice (MBMS) that uses logical channels such as MTCH 
(MBMS point-to-multipoint traffic channel), MSCH (MBMS 
point-to-multipoint scheduling channel), and MCCH 
(MBMS point-to-multipoint control channel) for point-to 
multipoint (p-t-m) transmission, and when the UE is receiv 
ing a MCCH or MTCH mapped on HSDPA, the UE receives 
the HS-SCCH either with Common H-RNTI (included in SIB 
for MCCH) or MBMS service specific H-RNTI indicated in 
MCCH, and it decodes the MAC-hs PDU. The PDU structure 
can be the same. The MAC-hs header for this case is shown in 
FIG. 4d. 

In that case that the UE is receiving a BCCH or PCCH 
mapped on HSDPA, the UE receives the HS-SCCH with 
Common H-RNTI, included in SIB, and it decodes the MAC 
his PDU. The PDU structure can be the same, as presented in 
FIG. 4e. 

In summary, in the method for improving the PDU struc 
ture, according to the present invention, the first change is to 
remove TCTF, UE-id type and UE-id fields in the MAC-hs 
header. The second change is to replace the Queue ID field 
with Logical channel ID field, replacing the SID, N1 and F1 
fields with Length field and SC field. The third improvement 
is to remove the MAC-d and MAC-c multiplexing. 
Implementation 

FIGS. 3a and 3b present the multiplexing and PDU struc 
ture for HS-FACH operation, according to the present inven 
tion. The Logical channel ID is used to separate different 
logical channels and logical channel types and reordering 
queue. TSN is used for MAC-hs reordering after HARQ 
retransmissions as in Rel5, but the reordering is identified 
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8 
implicitly from the logical channel, and no separate reorder 
ing queue ID field is needed. Length indicates the length of 
the MAC-hs SDU (service data unit) in bytes. By repeating 
the header, data also from other logical channels can be mul 
tiplexed in the same transport block, as the UE compares the 
amount of data indicated in Length field and the transport 
block size. 

FIGS. 4a to 4e illustrate the MAC-hs PDU Structures for 
various signaling radio bearers (SRBs) and radio bearers 
(RBs). FIG. 4a shows the MAC-hs header for a signaling 
radio bearer (SRB #0) and the logical channel used being 
CCCH (common control channel). FIG. 4b shows the MAC 
his header for a signaling radio bearer (SRBit 1) and the logical 
channel used being DCCH (dedicated control channel) with 
U-RNTH. FIG. 4c shows the MAC-hs header for the signal 
ingradio bearers #2-4 and RBS (DCCH and DTCH messages) 
with UE dedicated H-RNTI in CELL FACH or CELL DCH 
state. FIG. 4d shows the MAC-hs header for the signaling 
radio bearers #2-4 with logical channels, such as MTCH, 
MSCH and MCCH, for MBMS point-to-multipoint transmis 
sion. FIG. 4e shows the MAC-hs header for signaling radio 
bearers #2-4 with logical channels such as BCCH and PCCH 
carried over HSDPA. 

FIGS. 5a and 5b present the full header structures includ 
ing AMD-RLC and MAC-hs headers. The length of the RLC 
header is 2 octets and no length indicators are used. AMD 
PDU (Acknowledged Mode Data PDU) is used to convey 
sequentially numbered PDUs containing RLC SDU data. 
RLC uses AMD PDUs when it is configured for transferring 
acknowledged data. 
The RLC AMD PDU structure, according to the present 

invention, Supports simple segmentation with a 1 or 2-bit last 
segment flag (L) (a one-bit flag would be enough, but with 
two bits the beginning of the SDU can also be indicated). This 
is Sufficient when concatenation at an RLC layer is not Sup 
ported and if all the RLC PDUs are received correctly. If the 
PDU with last segment bit set is lost, the SC field is used to 
indicate the first segment of the SDU, 2-n' (middle) seg 
ment of the SDU and last segment of the SDU, avoiding the 
problem of one missed RLC PDU. The P field contains a 
polling bit indicating whether a status report is required. The 
DfC field indicates whether the PDU is a control PDU or an 
AM PDU. 

If the segmentation (at least partly) is moved from RLC to 
MAC, then MAC-hs has to support it in DL. The priority 
queueid (Queue ID) and C/T field are replaced by the Logical 
channel ID assuming that logical channel number is trans 
ferred in FP header in a similar manner as C-RNTI is also 
transferred in FPheader. C-RNTI is transmitted over the airin 
HS-SCCH. 
The Length field gives the length of the segment of MAC-d 

PDU (or equivalently RLC PDU assuming that MAC-d does 
not add any header) in bytes. SC field tells whether the seg 
ment is a complete SDU (00), first segment (-01), last 
segment (=10) or a middle segment (= 11), for example. Such 
an AMD PDU is shown in FIG. Sa. 

Concatenation of MAC-d PDU segments of different 
MAC-d PDUs of the same or different logical channel is 
possible simply by repeating the three bytes header for each 
segment. The additional header can be either at the beginning 
after the first header or after the first payload together with the 
payload of the next segment. The existence of the additional 
header can be inferred by comparing the signaled TB size and 
the length field of the first header. If the smallest possible TB 
size is so large (more than 3 bytes larger than the MAC-hs 
header+payload) that an additional header fits in, then, e.g., 
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the length field can be set to Zero. Thus there is no need to 
explicitly indicate the number of segments/headers, as shown 
in FIG.5b. 

If the 15 different logical channel IDs are not sufficient, 
then either 5, 6 or 7 bits can be reserved for logical channel ID 
and the MAC-hs header size is extended to 4 octets to keep the 
octet align header structures. In this case, 7, 6, or 5 bits are 
reserved for future use or they can contain the length of the 
next complete SDU, which is concatenated from the same 
logical channel, e.g. TCPACK. Alternatively, it is possible 
that Status PDU be piggybacked to MAC-hs PDU without the 
full 4-octet PDU structure. Fixed values can be defined for the 
reserved bits to indicate these optimizations in MAC-hs 
header. It is also possible that the field be used for MAC-hs 
control messages between Node B and UE. 
The present invention has the following advantages: 
1. L2 header overhead is reduced as C-RNTI is not needed 

in each PDU. 
2. MAC multiplexing structure is simplified as only MAC 

his multiplexing is used. 
3. MAC-hs reordering is done separately for each logical 

channel, removing the head of the queue blocking prob 
lem. 

4. DCCH, DTCH can use identical L2 protocol header 
structure in CELL DCH and CELL FACH state. 

5. Due to the identical header structure, the UE can receive 
the PDU correctly in CELL FACH to CELL DCH state 
transition and the only difference is the change of the 
uplink synchronization status and the potential usage of 
new H-RNTI. 

6. Protocol architecture can be the same for CELL FACH 
and CELL DCH, i.e. if segmentation is moved from 
RLC to MAC-hs, the segmentation is done also in MAC 
his even if UE is in CELL FACH state, and therefore 
segmentation can be performed based on physical layer 
requirement and data loss is minimized. 

7. All PDUs are octet aligned, making the data processing 
simpler in UE and in UTRAN. 

8. The utilization of RLC Length indicators can be avoided 
and thus the length indicator does not need to be config 
ured either to 7 bit with maximum RLC PDU size of 127 
octets or to 15 bit introducing always 2 octet overhead 
for small RLC SDUs. Additionally, the complexity of 
Supporting simultaneously both 7 bit and 15 Length 
indicators can be avoided, when Supporting flexible 
RLC PDU size between 40 bytes to 1500 bytes. Further 
more, the RLCSDU size of 40 bytes (TCPACK) can be 
fitted to RLC PDU size of 336 bits, de-facto implemen 
tation of RLC PDU size in UL. 

9. Only RLC concatenation (and partly RLC segmentation) 
is removed and other RLC functions do not change 
except for the piggybacked status, which is no longer 
used. Status PDUs are sent as separate RLC PDUs. A 
Solution is presented for piggybacking the status PDU at 
MAC-hs level (with the four octet MAC-hs header). 

10. Sequence number space problems can be avoided and 
the RLC processing load is decreased as bigger RLC 
PDUs sizes are used. 

However, in order to fully utilize the MAC-hs PDU accord 
ing to the present invention, a new MAC-hs structure must be 
defined and the piggybacked status is no longer available in 
RLC (but can be used at MAC-hs level instead). 
The present invention is mainly described with HS-FACH 

(mapping data and signaling of the UE in CELL FACH state 
on HS-DSCH) as an example. It should be noted as explicitly 
shown in FIGS 4a to 4e that the MAC-hs and RLC PDU 
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10 
structures, according to the present invention, are applicable 
for other channels mapped on HSDPA in any RRC state of the 
UE. 
UTRAN has been used as an example in this application. It 

should be noted that the same principles of RLC PDU struc 
tures and RLC functions, MAC-hs PDU structures and MAC 
his functions, etc. disclosed herein can be applied to other 
systems as well. One particular example is the long term 
evolution (LTE) of UTRAN currently being specified in 
3GPP. 
The present invention includes the following features: 

1) for UE there can be C-RNTI allocated: 
1.1 for both UL (uplink) and DL (downlink) purposes->C- 
RNTI is used for UL, and it is also mapped to H-RNTI in 
HS-SCCH: 

1.2 only for UL purposes and H-RNTI is allocated for DL: 
1.3 H-RNTI can have same value in CELL DCH state as 
C RNTICELL FACH->So no change of UEid value is 
used in HS-SCCH during state transition; 

2) UE in CELL DCH state is able to receive data that is 
processed in RNC and Node B in CELL FACH (common) 
State. 

3) Regarding the common state, at least one of the following 
should be true: 
3.1 No UE context established to Node B by RNC or any 

other network element in the network, e.g., AGW (Ac 
cess Gateway) in LTE: 

3.2 No UEid verification done for Node B by RNC or any 
other network element in the network, e.g., AGW in 
LTE: 

3.3 No network controlled mobility. Examples are CELL 
FACH. 

The above definition does not restrict the implementations 
where Node B and RNC are co-located in the same physical 
network element supporting functions of Node B and RNC. 
Nor implementations where Node B and AGW are co-located 
in same physical NW element supporting functions of Node 
B and AGW. 

In the present invention, both Logical Channel (type and 
instance) and routing (re-ordering queue) are identified by the 
new Logical channel ID field. Idle mode is also used in RRC 
connection setup in addition to CELL FACH and CELL 
DCH state. The inventive features also include: same PDU 
structure is used in multiple RRC states; MAC-hs is only 
multiplexing layer for HS-DSCH transport channel. 
Thus the present invention provides a method and structure 

for communicating a protocol data unit to/from a user equip 
ment over a logical channel in a radio access network, the 
protocol data unit comprising a plurality of fields in a header 
section. The method comprises indicating the UE identity in 
out-of-band signaling, and identifying the logical channel 
and its routing in the protocol data unit in a common state. 
With the method and structure, according to the present 
invention, the receiver is able to know the format of the PDU 
by the out-of-band signaling of the receiver identity (i.e., the 
H-RNTI used can also tell the UE the format of the PDU to 
use for decoding). Furthermore, depending on the state of the 
receiver, the receiver knows which identity should be used in 
the out-of-band signaling. Alternatively, depending on the ID 
detected, the receiver knows the transmitter has moved from 
one state to another and the receiver moves the state as well. 
It is possible to use both identities for a certain period of time 
So as to synchronize the states more tightly. Moreover, the 
Node B can detect the state of the UE and which identity is 
being used by the UL activity (starting of ACK/NACKs will 
tell the Node B that the UE is using a different H-RNTI). 
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According to the present invention, the method further 
comprises indicating the field indicative of the logical chan 
nel being carried without indicating separately the logical 
channel type and/or logical channel instance, and not indicat 
ing the UE identity or UE Id-type in the protocol data unit. 
The method also replaces the field indicative of reordering 

queue in the receiver by a field indicative of identity of the 
logical channel and replaces one or more of the fields in the 
header section indicative of number or size of one or more 
Subsequent protocol data units by a field indicative of a length 
of the service data unit. 
The method also comprises indicating that included data is 

first segment, mid segment or last segment of the SDU. When 
the protocol data unit is used in a high-speed medium access 
control layer, the protocol data unit is used to transfer data and 
signaling to the UE in Idle, CELL FACH or CELL DCH 
state and the protocol data unit as single multiplexing layer 
for multiplexing different logical channels to transport chan 
nel (High Speed Downlink Shared Channel). 
One improvement regarding the PDU structure change, 

according to the present invention, is to allow continuous 
reception (without breaks in consecutive TTIs) of the HS 
DSCH downlink channel during the state transition from 
CELL FACH or CELL PCH or URA PCH (for UTRAN 
Registration Area) to CELL DCH or vice versa. 
One improvement regarding the PDU structure change, 

according to the present invention, is to allow HS-DSCH 
HARO retransmissions to continue during the State transition 
from CELL FACH to CELL DCH or vice versa. This is 
possible as PDU structure in both states is identical and, from 
receiver point of view, there is no difference if some first 
HARO transmission occurred in a different state than the last 
HARO transmission when the PDU were able to be decoded 
correctly. 
One improvement regarding the PDU structure change, 

according to the present invention, is to allow a variable 
MAC-hs SDU size by utilizing the length field. 
One improvement regarding the PDU structure change, 

according to the present invention, MAC-hs segmentation 
and concatenation in CELL DCH and CELL FACH states. 
The segmentation is achieved by utilizing the length and SC 
fields and concatenation is achieved by repeating the header 
fields. 
One improvement regarding the PDU structure change, 

according to the present invention, is to avoid length indica 
tors in RLC to indicate SDU borders. This is achieved by 
using last field in the RLC header to indicate the end of the 
SDU. Thus, the Length field as shown in FIG. 3b is not used 
in order to allow the RLC to be flexible. The RLC header has 
a last segment flag (L) to indicate the last segment, a polling 
bit (P) to indicate a status report is required, and a D/C field to 
indicate whether the PDU is a control PDU or an AMPDU. It 
should be also noted that actual order of the different fields in 
MAC-hs protocol header not essential for this invention. 
One improvement regarding the PDU structure change, 

according to the present invention, is to reduce the overall L2 
overhead introduced by RLC and MAC layers in CELL 
FACH, CELL PCH, URA PCH and CELL DCH state. 
The PDU, according to various embodiments of the present 

invention, is used for communications between various net 
work components in a radio access network. The PDU can be 
communicated between a user equipment (UE) and another 
network component. As shown in FIG. 6a, the other network 
component can be a serving radio network controller 
(S-RNC), a controlling radio network controller (C-RNC) or 
a Node B. The PDU can also be communicated between Node 
B and S-NRC or C-RNC, as illustrated in FIG. 6b. The PDU 
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12 
can also be communicated between S-NRC and C-RNC, as 
illustrated in FIG. 6c. At least one of the network components, 
such as S-RNC, has an apparatus for handling the PDU for 
communicating to another network component. As shown in 
FIG.7a, the apparatus comprises a module for segmenting the 
header of a PDU, and indicating the identity of a UE in the 
header for out-of-band signaling, or indicating the identity of 
a logic channel over which the PDU is communicated. The 
apparatus also has a transmitter to convey the PDU from one 
network component to another. In the receiving end of the 
PDU, as shown in FIG. 7b, the apparatus has a module con 
figured for receiving the PDU and for obtaining the identity of 
the PDU sender or the identity of the logical channel over 
which the PDU is communicated. Based on the identity, the 
information processor identify the format of the PUD, for 
example. The apparatus may also have a module for enabling 
a HARO Soft combining during a state transition or during a 
uplink synchronization process. 

In Summary, the present invention provides a method, com 
prising: 

indicating identity of a first network component in a radio 
access network in out-of-band signaling, the first network 
component configured for communicating a protocol data to 
a second network component over a logical channel in the 
radio access network, and 

identifying the logical channel and routing of the logical 
channel in the protocol data unit. 
The logical channel and the routing are identified in the 

protocol data unit in common State or in dedicated State. 
The first network component can be a user equipment 

device configured for communicating the protocol data unit in 
the radio access network, and the protocol data unit includes 
a common control channel (CCCH) message when the UE 
identity is transmitted by dedicated RRC signaling, i.e., out 
of-band signaling in radio resource controller signaling. 
The second network component comprises a serving radio 

network controller, and wherein the message is provided to 
the serving radio network controller configured for allocating 
the logical channel and the routing. 
The protocol data unit may include dedicated control chan 

nel data for allocating the identity of the user equipment 
device, or dedicated traffic channel data for the user equip 
ment device. In other words, if UE identity is UE specific and 
is uniquely allocated for the UE, the protocol data unit con 
tains unique data for that UE data from DCCH or DTCH. 
The identity of the user equipment device is BCCH specific 

for broadcast control channel (BCCH) transmission. 
The identity of the user equipment device can be indicated 

in a medium access control layer or in radio resource control 
ler layer. 

Furthermore, the logical channel has an identity and the 
protocol data unit comprises a plurality of fields in a header 
section, and one of the fields comprises information indica 
tive of the identity of the logical channel, including logical 
channel type and instance. 
When the second network component comprises a receiver 

in the radio access network and the protocol data unit is 
communicated to the receiver in a high-speed medium access 
control (MAC-hs) or enhanced high-speed medium access 
control (MAC-ehs) layer, the protocol data unit comprises a 
headersection including a field indicative of reordering queue 
in the receiver, and wherein the logical channel has an iden 
tity, and he reordering queue can be indicated by the identity 
of the logical channel. 
When the protocol data unit is communicated in a high 

speed medium access control layer, the protocol data unit 
comprising a service data unit and a header section, the 
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header section comprising one or more fields indicative of 
number or size of one or more Subsequent protocol data units, 
the one or more of the fields in the header section can be 
replaced by a field indicative of a length of the service data 
unit. 
When the protocol data unit is communicated in a high 

speed medium access control layer, the protocol data unit is 
configured for transferring data and for signaling to the user 
equipment device in one or more of the idle state, a forward 
access channel (CELL FACH) state and a dedicated channel 
(CELL DCH) state. 

According to one embodiment of the present invention, the 
protocol data unit is communicated in a high-speed medium 
access control layer, and the medium access control layer is 
configured for use as a single multiplexing layer for multi 
plexing different logical channels to a transport channel 
(High Speed Downlink Shared Channel). 

According to another embodiment of the present invention, 
when the protocol data unit is communicated to a receiver in 
the radio access network, the protocol data unit having a 
format, and the receiver has a receiver identity, wherein the 
receiver is configured to recognize the format by the out-of 
band signaling of the receiver identity. 

According to a different embodiment of the present inven 
tion, the method for communicating a protocol data unit, the 
protocol data unit comprising a service data unit and a header 
section, comprises indicating in the header section whether 
one or more service data units are present in the protocol data 
unit by segmentation control field. 
When the protocol data unit is communicated in a high 

speed medium access control (MAC-hs) layer, and wherein 
said one or more service data units comprise a plurality of 
segments, the method further comprises indicating the seg 
ments of said one or more MAC-hs service data units in the 
header section of the protocol data unit. 
When the protocol data unit is communicated in a radio 

link control protocol (RLC), and said one or more service data 
units comprise a plurality of segments, the method further 
comprises indicating the segments of said one or more RLC 
service data units in the header section of the protocol data 
unit. The one or more protocol data units comprise a first 
segment, a last segment and a mid segment located between 
the first and last segments. The one or more protocol data 
units may comprise indication of a last segment of the service 
data unit. 

In yet another embodiment of the present invention, the 
protocol data unit having a format, and wherein at least the 
first network component is configured for changing from one 
state to another in a state transition, said method comprises 
receiving during the state transition with same PDU format 
processed by the first network component in different state 
than the second network component and enabling high-speed 
downlink shared channel (HS-DSCH) hybrid automatic 
repeat request (HARO) soft combining during the state tran 
sition 

In a different embodiment of the present invention, the 
protocol data unit having a format, and method comprises 
receiving during uplink synchronization process with same 
PDU format processed by the first network component in 
different uplink synchronization status than the second net 
work component and enabling high-speed downlink shared 
channel (HS-DSCH) hybrid automatic repeat request 
(HARO) soft combining during the uplink synchronization 
process 

According to one embodiment of the present invention, the 
radio access network comprises an apparatus, which com 
prises: 
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14 
a receiving module for receiving an identity of a first net 

work component in out-of-band signaling, wherein the first 
network component is configured for communicating a pro 
tocol data unit to a second protocol network component in a 
radio access network; and 

a determining module for determining a format of the 
protocol data unit based on the identity. 

According to another embodiment of the present invention, 
the radio access network comprises an apparatus, which com 
prises: 

a receiving module for receiving an identity of the logical 
channel in a radio access network, wherein the radio access 
network comprising a first network component and a second 
network component, first network component configured for 
communicating a protocol data unit to a second protocol 
network component; and 

a determining module for determining a format of the 
protocol data unit based on the identity. 

According to yet another embodiment of the present inven 
tion, the radio access network comprises an apparatus for use 
in a radio access network comprising a first network compo 
nent and a second network component, the first network com 
ponent and the second network component configured for 
communicating a protocol data unit (PDU) having a format, 
and wherein at least the first network component is configured 
for changing from one state to another in a state transition. 
The apparatus comprises: 

a receiving module configured for receiving the protocol 
data unit during the state transition with same PDU format 
processed by the first network component in different state 
than the second network component and 

an enabling module configured for enabling high-speed 
downlink shared channel (HS-DSCH) hybrid automatic 
repeat request (HARO) soft combining during the state tran 
sition 

According to a different embodiment of the present inven 
tion, the radio access network comprises an apparatus, the 
radio access network comprising a first network component 
and a second network component, the first network compo 
nent and the second network component configured for com 
municating a protocol data unit (PDU) having a format. The 
apparatus comprises: 

a receiving module configured for receiving the protocol 
data unit during uplink synchronization process with same 
PDU format processed by the first network component in 
different uplink synchronization status than the second net 
work component and 

an enabling module configured for enabling high-speed 
downlink shared channel (HS-DSCH) hybrid automatic 
repeat request (HARO) soft combining during the uplink 
synchronization process. 

According to another embodiment of the present invention, 
an apparatus for use in a radio access network comprising a 
first network component and a second network component, 
the first network component and the second network compo 
nent configured for communicating a protocol data unit 
(PDU), the PDU has a header section. The apparatus com 
prises: 

a module for segmenting the header section into plurality 
of fields including a control field, and 

a module for indicating in the control field whether one or 
more service data units are present in the PDU. 

In addition, the method of communicating a PDU may 
have the following features: 
The identity of the user equipment device is associated 

with the logical channel in the out-of-band signaling. 
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When the protocol data unit is communicated in a medium 
access control (MAC-hs) layer, and protocol data unit com 
prising a header section, said method comprising: 

indicating in the header section a size of a service data unit 
for transferring user data. 
The user data comprises a plurality of data segments, the 

method further comprises indicating in the header section 
whether one or more data segments are present in the service 
data unit. 
The identity of the user equipment device is provided in a 

message from said user equipment device requesting a radio 
resource controller connection, and the message is provided 
to a serving radio network controller in the radio access 
network, and the serving radio network is configured for 

allocating the logical channel and the routing in response to 
the message; 

assigning a radio network temporary identity for the con 
nection; and 

associating the identity of the user equipment device with 
the radio network temporary identity. 
When the serving radio network controller is configured 

for sending a connection set-up message to the user equip 
ment device confirming establishment of the connection, the 
user equipment device is configured to enter a dedicated 
channel state (CELL DCH) and a forward access channel 
state (CELL FACH), and wherein the protocol data unit used 
in the dedicated channel state and the protocol data unit used 
in the forward access channel state are identical. 
When the user equipment device can be configured to enter 

an idle state and a terrestrial radio access (UTRAN) connec 
tion state, the method comprises using the protocol data unit 
for transferring data and signaling to the user equipment 
device in the idle or the terrestrial radio access state. 
When the protocol data unit is communicated in a high 

speed medium access control layer, the medium access con 
trol layer configured for use as a single multiplexing layer for 
multiplexing different logical channels to a transport channel, 
and the serving radio network controller is configured for 
sending a connection set-up message to the user equipment 
device indicating establishment of the connection, and the 
user equipment device is configured to enter a dedicated 
channel state (CELL DCH) and a forward access channel 
state (CELL FACH), the method further comprises 

using the protocol data unit in both the dedicated channel 
state and the forward access channel state when high-speed 
downlink shared channel (HS DSCH) reception is enabled in 
the dedicated channel state and in the forward access channel 
state. When the user equipment device is also configured to 
enter a paging channel (CELL PCH) state, the method fur 
ther comprises using the protocol data unitina transition from 
the forward access channel state or the paging state to the 
dedicated channel state when high-speed downlink shared 
channel (HS DSCH) reception is enabled in the dedicated 
channel state, the paging state and the forward access channel 
state So as to maintain a continuous reception in consecutive 
transmission time intervals. The protocol data unit can be 
used in a transition between the forward access channel State 
and the dedicated channel State during high-speed downlink 
shared channel (HS DSCH) hybrid automatic repeat request 
(HARD) retransmissions. 

Although the present invention has been described with 
respect to one or more embodiments thereof, it will be under 
stood by those skilled in the art that the foregoing and various 
other changes, omissions and deviations in the form and 
detail thereof may be made without departing from the scope 
of this invention. 
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What is claimed is: 

1. A method, comprising: 
indicating identity of a first network component in a radio 

access network in out-of-band signaling, the first net 
work component configured for communicating a pro 
tocol data unit to a second network component over a 
logical channel in the radio access network, wherein the 
first network component comprises a user equipment 
device, and wherein said out-of-band signaling is carried 
out in radio resource control signaling; and 

identifying the logical channel and routing of the logical 
channel in the protocol data unit. 

2. The method according to claim 1, wherein the logical 
channel and the routing are identified in the protocol data unit 
in common state. 

3. The method according to claim 1, wherein the logical 
channel and the routing are identified in the protocol data unit 
in dedicated State. 

4. The method according to claim 1, wherein the user 
equipment device is communicating the protocol data unit in 
the radio access network. 

5. The method according to claim 1, wherein the protocol 
data unit comprises a common control channel message. 

6. The method according to claim 1, wherein the protocol 
data unit comprises dedicated control channel data for allo 
cating the identity of the user equipment device. 

7. The method according to claim 1, wherein the identity of 
the user equipment device is specific for broadcast control 
channel transmission. 

8. The method according to claim 1, wherein the identity of 
the user equipment device is indicated in a medium access 
control layer or in a radio resource controller layer. 

9. The method according to claim 1, wherein the logical 
channel has an identity and the protocol data unit comprises a 
plurality of fields in a headersection, wherein one of the fields 
comprises information indicative of the identity of the logical 
channel, including logical channel type and instance. 

10. The method according to claim 1, wherein the second 
network component comprises a receiver in the radio access 
network and the protocol data unit is communicated to the 
receiver in a high-speed medium access control or enhanced 
high-speed medium access control layer, the protocol data 
unit comprising a header section including a field indicative 
of reordering queue in the receiver, and wherein the logical 
channel has an identity, said method further comprising: 

indicating the reordering queue by the identity of the logi 
cal channel. 

11. The method according to claim 1, wherein the protocol 
data unit is communicated in a high-speed medium access 
control layer, the protocol data unit comprising a service data 
unit and a header section, the header section comprising one 
or more fields indicative of number or size of one or more 
Subsequent protocol data units, said method further compris 
ing: 

replacing said one or more of the fields in the header 
section by a field indicative of a length of the service data 
unit. 

12. The method according to claim 1, wherein the protocol 
data unit is communicated to a receiver in the radio access 
network, the protocol data unit having a format, and the 
receiver has a receiver identity, wherein the receiver is con 
figured to recognize the format by the out-of-band signaling 
of the receiver identity. 
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13. The method according to claim 1, wherein the protocol 
data unit comprises a service data unit and a header section, 
said method comprising: 

indicating in the header section whether one or more ser 
Vice data units are present in the protocol data unit by 
segmentation control field. 

14. The method according to claim 13, wherein the proto 
col data unit is communicated in a high-speed medium access 
control layer, and wherein said one or more service data units 
comprise a plurality of segments, said method further com 
prising: 

indicating the segments of said one or more high-speed 
medium access control service data units in the header 
section of the protocol data unit. 

15. An apparatus comprising: 
at least one processor; and 
at least one memory including computer program code, 
where the at least one memory and the computer pro 
gram code are configured, with the at least one proces 
Sor, to cause the apparatus to at least: 

indicate identity of a first network component in a radio 
access network in out-of-band signaling, the first net 
work component configured for communicating a pro 
tocol data unit to a second network component over a 
logical channel in the radio access network, wherein the 
first network component comprises a user equipment 
device, and wherein said out-of-band signaling is carried 
out in radio resource control signaling; and 

identify the logical channel and routing of the logical chan 
nel in the protocol data unit. 

16. The apparatus according to claim 15, wherein the iden 
tity of the first network component is specific for broadcast 

10 

15 

25 

30 

18 
control channel transmission, or is indicated in a medium 
access control layer or in a radio resource controller layer. 

17. The apparatus according to claim 15, wherein the pro 
tocol data unit comprises a service data unit and a header 
section, and wherein the at least one memory including the 
computer program code is configured with the at least one 
processor to cause the apparatus to: 

identify the logical channel in the header section; and 
indicate in the header section whether one or more service 

data units are present in the protocol data unit by seg 
mentation control field. 

18. The apparatus according to claim 15, wherein the logi 
cal channel has an identity and the protocol data unit com 
prises a plurality of fields in a header section, wherein one of 
the fields comprises information indicative of the identity of 
the logical channel, including logical channel type and 
instance. 

19. The apparatus according to claim 15, wherein the sec 
ond network component comprises a receiver in the radio 
access network and the protocol data unit is communicated to 
the receiver in a high-speed medium access control or 
enhanced high-speed medium access control layer, the pro 
tocol data unit comprising a header section including a field 
indicative of reordering queue in the receiver, and wherein the 
logical channel has an identity, and wherein the at least one 
memory including the computer program code is configured 
with the at least one processor to cause the apparatus to 
indicate the reordering queue by the identity of the logical 
channel. 

20. The apparatus according to claim 15, wherein the user 
equipment device is communicating the protocol data unit in 
the radio access network. 
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