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METHODS AND APPARATUS FOR 
IMPLEMENTING A PROTOCOL FORMAT 
CAPABLE OF HANDLING SHARED AND 

DEDICATED RADIO RESOURCES 

FIELD OF THE INVENTION 

[0001] The present invention relates generally to shared 
and dedicated Wireless networks, and more particularly, to 
methods and apparatus for implementing a protocol format 
capable of handling shared and dedicated radio resources. 

BACKGROUND OF THE INVENTION 

[0002] Current generations of Wireless netWorks separate 
shared and dedicated radio resources for devices that pro 
vide the corresponding telecommunication services. Adedi 
cated resource, for instance, is an assigned circuit used 
primarily to transmit and receive voice signals. While some 
data may be transmitted over the circuit, such that voice and 
data are transmitted over the same circuit, the circuit is still 
assigned to the transmitter/receiver. A cellular telephone in 
a dedicated resource netWork, for example, Would be 
assigned a particular circuit and data received from or 
transmitted to the cellular telephone is transmitted over the 
same circuit. Consequently, systems that enable transmis 
sion to and reception from such dedicated netWorks are 
commonly called circuit sWitched systems. 

[0003] A system using shared radio resources, by contrast, 
alloWs information from multiple users to be received and 
transmitted over a single circuit. The information could be 
voice or data. Currently, shared radio resources are deployed 
by systems supporting packet sWitched services. 

[0004] It should be noted that the terms “dedicated” and 
“shared” refer primarily to the usage of physical radio 
resources on the cell level in a cellular netWork. In general, 
cellular telephones or other Radio Frequency (RF) devices 
in a cell communicate With a base station. The base station 
communicates this data to the netWork, Which could com 
prise an aggregate of cellular base stations connected to a 
Mobile SWitching Center (MSC)/GPRS (General Packet 
Radio Service) Serving Node (GSN) or a conventional 
telephone system. If there are several cellular users com 

municating With a base station, each cellular device may periodically transmit information over a certain frequency 

range (e.g., time multiplexing), (ii) transmit at the same time 
as other cellular devices, using the same or overlapping 
frequency ranges (e.g., code-division multiplexing), or (iii) 
transmit in a particular frequency range (e.g., frequency 
multiplexing). HoWever, dedicated and shared resources are 
radio resources that the mobile user needs to access the base 
station, Which then communicates the information received 
from the cellular users to another user connected to a remote 
base station via a radio interface or to a ?xed line commu 
nication device. 

[0005] Currently, each type of system has its oWn proto 
cols and is separated through hardWare and softWare. Data 
meant for one system does not and generally cannot travel 
through physical radio channels designated for the other 
system. For instance, data meant for a circuit sWitched 
system cannot be delivered via radio resources designated 
for a packet sWitched system. There is a movement toWard 
combining circuit sWitched and packet sWitched systems in 
the radio access netWork. HoWever, current circuit and 
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packet sWitched systems have been developed at signi?cant 
cost. Any combined system or protocol for such a combined 
system should support previous generation systems and 
protocols. 
[0006] A need therefore exists for techniques that alloW 
both packet and circuit sWitching techniques in the same 
system yet alloW previous generation Wireless netWorks to 
operate correctly. 

SUMMARY OF THE INVENTION 

[0007] Generally, the present invention provides tech 
niques for enabling the neW generation Wireless netWorks to 
use both shared and dedicated resources Without interfering 
With previous generation Wireless netWorks. 

[0008] In one aspect of the invention, systems interpret 
received headers of packets of information. If the header is 
meant for a particular layer in the system, certain bits in the 
header are examined. If these particular bits are a predeter 
mined value, the system interprets the rest of the information 
in the packet as belonging to a dedicated radio resource 
protocol. If the particular bits are not the predetermined 
value, the system interprets the rest of the information in the 
packet as belonging to a shared radio resource protocol. 

[0009] In another aspect of the invention, the system’s 
protocol architecture contains a Data Link Control (DLC) 
layer on top of a Medium Access Control (MAC) layer. By 
contrast, in the current General Packet Radio Service 
(GPRS), only Radio Link Control (RLC) is implemented on 
top of MAC. The present invention, in one embodiment, 
proposes to let MAC control both RLC and DLC. In this 
embodiment, the DLC layer sends packets With data link 
layer headers such that the MAC layer Will set the corre 
sponding bits in the data link layer header to contain the 
predetermined value. A receiving system Will then interpret 
the corresponding bits in the data link layer header as 
previously described. Therefore, the proposed architecture 
in this embodiment comprises, from top to bottom, DLC+ 
RLC, MAC and PHY, compared to the current packet 
sWitched system With RLC, MAC and PHY, and to the 
separate current circuit sWitched system With DLC and PHY. 

[0010] A more complete understanding of the present 
invention, as Well as further features and advantages of the 
present invention, Will be obtained by reference to the 
folloWing detailed description and draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1 is a block diagram of a Wireless netWork 
operating in accordance With a preferred embodiment of the 
invention; 
[0012] FIG. 2 is a block diagram of a prior art radio 
interface protocol architecture; 

[0013] FIG. 3 is a block diagram used to illustrate part of 
the radio interface protocol architecture of FIG. 2 modi?ed 
to implement aspects of the present invention, in accordance 
With a preferred embodiment of the invention; 

[0014] FIG. 4 is a diagram of a prior art Data Link Control 
(DLC) Packet Data Unit (PDU) protocol format; 

[0015] FIGS. 5 and 6 are diagrams of a prior art Radio 
Link Control/Media Access Control (RLC/MAC) PDU pro 
tocol format; 
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[0016] FIG. 7 is a method incorporating features of the 
present invention for transmitting and receiving packets 
using a protocol that supports both dedicated and shared 
radio resources; 

[0017] FIG. 8 is a DLC/MAC PDU protocol format in 
accordance With a preferred embodiment of the invention 
and used in the method of FIG. 7; and 

[0018] FIG. 9 is a block diagram of a protocol architecture 
in accordance With a preferred embodiment of the invention. 

DETAILED DESCRIPTION 

[0019] The present invention provides techniques for 
implementing a protocol format capable of handling shared 
and dedicated radio resources. The present invention alloWs 
conventional (referred to as “previous generation” herein) 
Wireless netWorks to operate With the neW data Without ever 
having to change the eXisting protocols. Essentially, these 
previous generation Wireless netWorks ignore the neW pro 
tocol. HoWever, Wireless netWorks in accordance With the 
present invention Will use the neW protocol to handle both 
shared and dedicated radio resources. 

[0020] Referring noW to FIG. 1, a Wireless netWork 100 is 
shoWn operating in accordance With the present invention. 
Wireless netWork 100 comprises a base station 110 and a 
mobile station 150. Base station 110 and mobile station 150 
communicate through a Radio Frequency (RF) channel 140, 
Which could be a Time-Division Multiple Access (TDMA) 
channel, a Code-Division Multiple Access (CDMA) chan 
nel, or some other channel knoWn to those skilled in the art. 
Illustratively, base station 110 is a Base Station Controller 
(BSC) that controls several Base Station Receiver/Transmit 
ters (BTS), not shoWn, and mobile station 150 is a cellular 
telephone. 
[0021] Base station 110 comprises a processor 120 and a 
memory 130. Memory 130 comprises part or all of system 
200 and modi?ed portion 300, Which are eXplained in more 
detail in reference to FIGS. 2 and 3, respectively. Similarly, 
mobile station 150 comprises a processor 160 and a memory 
170. Memory 170 comprises part or all of system 200 and 
modi?ed portion 300. At a minimum, base station 130 and 
mobile station 150 comprise the methods and apparatus of 
the present invention that are used to implement a protocol 
capable of handling both shared and dedicated radio 
resources, as discussed primarily in reference to FIGS. 3 
and 7-9. 

[0022] Base station 110 can also communicate With a 
netWork layer 190, Which alloWs remote users to commu 
nicate With cellphone users of base station 110. Illustratively, 
the netWork layer 190 starts With a Mobile SWitching Center 
(MSC) 191 and, What is particularly applicable to the present 
invention, a Serving GPRS Support Node (SGSN) 192, 
Which serves a General Packet Radio Service (GPRS) sup 
porting node (not shoWn). MSC 191 and SGSN 192 are 
connected to base station 110 via an A and a Gb interface, 
respectively. MSCs and SGSNs are normally located very 
far from each other, e.g., one in NeW York and the other in 
Washington, DC, and they are connected through ?xed 
telephone/data lines. This is also Why a cellular user can be 
reached by a ?Xed line user, and vice versa. 

[0023] If there is a connection from a mobile base station 
150 to another mobile base station 150 (only one of Which 
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is shoWn in FIG. 1), then netWork 100 need not comprise 
netWork layer 190. HoWever, as is knoWn in the art, a voice 
or data connection generally passes through multiple base 
stations 110. 

[0024] A problem is that some base stations 110 are 
designed strictly for dedicated radio resource allocation 
(also called “circuit sWitching” herein), While others are 
designed solely for shared radio resource allocation (also 
called “packet sWitching” herein). As described above, dedi 
cated and shared resources are physical radio resources on 
the cell level in a cellular netWork. Conventional systems 
providing dedicated and shared resources are designed With 
appropriate and non-compatible protocols. There are also 
base stations containing both systems and protocols, but the 
protocols and systems are still separated. In other Words, one 
problem is that the shared radio resource packets cannot be 
moved over a Wireless netWork that uses dedicated radio 
resources and vice versa. 

[0025] The present invention alloWs services relying on 
packet sWitching and services relying on circuit sWitching to 
be multiplexed onto one and the same radio resource, 
eliminating effectively the boundary betWeen the packet 
sWitched system and the circuit sWitched system in radio 
access netWork (i.e., at the cell level) The present invention 
also provides backWards compatibility and provides a com 
mon protocol for shared and dedicated radio resource allo 
cation Without changing the eXisting protocols. 

[0026] As is knoWn in the art, the methods and apparatus 
discussed herein may be distributed as an article of manu 
facture that itself comprises a computer-readable medium 
having computer-readable code means embodied thereon. 
The computer readable program code means is operable, in 
conjunction With a system such as base station 110 or mobile 
station 150, to carry out all or some of the steps to perform 
the methods or create the apparatuses discussed herein. The 
computer-readable medium may be a recordable medium 
(e.g., ?oppy disks, hard drives, compact disks, or memory 
cards) or may be a transmission medium (e.g., a netWork 
comprising ?ber-optics, the World-Wide Web, cables, or a 
Wireless channel using time-division multiple access, code 
division multiple access, or other radio-frequency channel). 
Any medium knoWn or developed that can store information 
suitable for use With a computer system may be used. The 
computer-readable code means is any mechanism for alloW 
ing a computer to read instructions and data, such as 
magnetic variations on a magnetic medium or height varia 
tions on the surface of a compact disk, such as compact disk 
180, shoWn in FIG. 1 interacting With base station 110. 

[0027] Memories 130, 170 con?gure processors 120, 160 
to implement the methods, steps, and functions disclosed 
herein. The memories 130, 170 could be distributed or local 
and the processors 120, 160 could be distributed or singular. 
The memories 130, 170 could be implemented as an elec 
trical, magnetic or optical memory, or any combination of 
these or other types of storage devices. Moreover, the term 
“memory” should be construed broadly enough to encom 
pass any information able to be read from or Written to an 
address in the addressable space accessed by processors 120 
or 160. With this de?nition, information on a netWork is still 
Within memory 130, 170 because the processor 120, 160 can 
retrieve the information from the netWork. It should be noted 
that each distributed processor that makes up processor 120 
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or 160 generally contains its oWn addressable memory 
space. It should also be noted that some or all of each station 
110, 150 can be incorporated into an application-speci?c or 
general-use integrated circuit. Generally, mobile station 150 
Will contain an application-speci?c circuit. 

[0028] Referring noW to FIG. 2, a prior art radio interface 
protocol architecture 200 is shoWn. Radio interface protocol 
architecture 200 is a proposed architecture shoWn in Tech 
nical Speci?cation (TS) 43.051 V5 .1.0 (April 2001) by the 
Technical Speci?cation Group of the 3rd Generation Part 
nership Project (3GPP), the disclosure of Which is incorpo 
rated herein by reference. TS 43.051 de?nes a stage-tWo 
service description for a Global System for Mobile Com 
munications/Enhanced Data rates for Global Evolution 
(GSM/EDGE), commonly called GERAN. As described in 
TS 43.051, the radio interface is layered into three protocol 
layers: the physical layer (L1); the data link layer (L2); and 
the netWork layer 

[0029] Layer 2 is split into the folloWing sublayers: Radio 
Link Control (RLC) 205, Medium Access Control (MAC) 
protocol 210, and Packet Data Convergence Protocol 
(PDCP) 215. RLC/MAC is used as layer 2 in the control 
plane beloW Radio Resource Control (RRC) 220, eXcept for 
operation on the Broadcast Control Channel (BCCH) 225 
and Common Control CHannel (CCCH), not shoWn, Where 
Data Link (DL) layer 230 is used. DL layer 230 comprises 
a Data Link Control (DLC) 235 and Link Access Procedure 
on the Dm channel (LAPDm) 250. 

[0030] The protocol architecture is divided into Control 
(C-) and User (U-) planes. The RLC 205 and MAC 210 
protocols and the PHYsical layer (PHY) 235 carries data 
from both C- and U-plane. PDCP 215 eXists in the U-plane 
only. 

[0031] In the C-plane, Layer 3 is partitioned into sublayers 
Where the loWest sublayer, denoted as RRC 220, interfaces 
With layer 2 and terminates. The neXt sublayer 240 provides 
“Duplication avoidance” functionality. This and other 
aspects of the radio interface protocol architecture 200 are 
not necessary to understanding the present invention, but are 
described in more detail in Technical Speci?cation 43.051. 

[0032] Each block in FIG. 2 represents an instance of the 
respective protocol. Service Access Points (SAP) for peer 
to-peer communication are marked With circles at the inter 
face betWeen sublayers. The SAP betWeen MAC 210 and the 
physical layer 235 provides the logical channels. In the 
C-plane, the interface betWeen duplication avoidance 240 
and higher L3 sublayers is de?ned by the General Control 
(GC), Noti?cation (Nt) and Dedicated Control (DC) SAPs. 
A description of these SAPs can be found in TS 23.110 by 
the 3GPP (1999), the disclosure of Which is incorporated 
herein by reference. 

[0033] Also shoWn in FIG. 2 are connections betWeen 
RRC 220 and MAC 210 as Well as RRC 220 and L1 
(physical layer 235) providing local inter-layer control ser 
vices. An equivalent control interface exists betWeen RRC 
220 and the RLC sublayer (i.e., DL 230 and DLC 231), and 
betWeen RRC 220 and the PDCP sublayer 215. These 
interfaces alloW the RRC 220 to control the con?guration of 
the loWer layers. For this purpose, separate control SAPs are 
de?ned betWeen RRC 220 and each loWer layer (PDCP 215, 
RLC 205, MAC 210, and L1235). 
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[0034] As is knoWn in the art, mobile stations Will gen 
erally contain a subset of the protocols shoWn in FIG. 2, 
While base stations Will generally contains most or all of the 
protocols shoWn in FIG. 2 and may additionally comprise 
many more protocols and layers. In particular, a mobile 
station Will generally contain an RLC/MAC and/or DCL 
protocol, but Will not contain L3 layer devices, Whereas a 
base station Will usually contain L3 layer devices. 

[0035] In the radio interface protocol architecture 200, the 
dedicated and shared radio resource protocols are separated. 
The dedicated radio resource protocols comprise the DL 
layer 230 (and its LAPDm 250 and DLC 231). The shared 
radio resource protocols comprise the PDCP 215, RLC 205, 
and MAC 210. Data originating from or being received by 
the DL layer 230 does not travel through the MAC 210 and 
associated layers. Similarly, data originating from or being 
received by the MAC 210 layers does not travel through the 
DL layer 230. 

[0036] FIG. 3 illustrates a portion 300 of the radio inter 
face protocol architecture of FIG. 2 modi?ed to implement 
aspects of the present invention, in accordance With a 
preferred embodiment of the invention. Portion 300 com 
prises PDCP 215, RLC 205, MAC 210 and PHY 235. 
Importantly, RLC 205 contains DL/DLC 310 functionality, 
Which contains both DL 230 and the control DLC 231 
protocols for the L2 layer of a dedicated resource netWork. 
Consequently, dedicated packet traf?c can move from 
DL/DLC 310 through MAC 210 and onto the physical layer 
235. Similarly, dedicated packet traffic can move from 
physical layer 235 to MAC 210 and then to DL/DLC 310. 
DL/DLC 310 and MAC 210 cooperate by using a neW 
protocol, shoWn and discussed beloW. The neW protocol 
alloWs prior generation Wireless netWorking systems to 
essentially ignore the neW protocol but alloWs neW Wireless 
netWorking systems to determine Whether packets are to be 
routed to shared or dedicated layers. This is described in 
additional detail beloW. 

[0037] Referring noW to FIG. 4, a diagram is shoWn of a 
prior art DLC Packet Data Unit (PDU) protocol format 400. 
In physical layer L1, the channel block for the SloW Assisted 
Control CHannel (SACCH), Fast Assisted Control CHannel 
(FACCH), Packet Associated Control CHannel (PACCH), 
and Packet Data Traffic CHannel (PDTCH (CS1)) all have 
the same siZe of 23 octets. FACCH/PACCH/PDTCH (CS1) 
have no L1 header, While SACCH has tWo octets of header 
for poWer control and timing advance information. In the 
data link layer, an L2 layer called DL or DLC herein, the 
LAPDm uses ?ve different channel block formats, Where 
only four are relevant for the description given herein. FIG. 
4 shoWs an L2 format used by SACCH (L1 header not 
shoWn) and FACCH. These channels and their protocols are 
de?ned in more detail in technical speci?cations 4.04 (1999) 
and 4.06 (1999) by the Global System for Mobile Commu 
nication (GSM), of Which the 3GPP is a part. The disclosures 
of these technical speci?cations are incorporated herein by 
reference. 

[0038] In FIG. 4, EA is an address ?eld extension bit, C/R 
is a Command/Response bit, LDP is a Link Protocol Dis 
criminator, and SAPI is a service access point identi?er. 
Only formats A and B are shoWn, Which are also represen 
tative for L2 format B4 (Which applies to unnumbered 
information on SACCH) and format Bter (Which applies to 
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unnumbered information for SAPI 0). Note that these for 
mats are described in more detail in TS 4.06. 

[0039] What is important are the Spare and LPD entries 
for the L2 header. The Spare is not used and is ignored in 
conventional dedicated Wireless netWorks. The LPD has 
allowed values of either 00 or 01. The value of 01 corre 
sponds to the data link protocol used for Short Message 
Service Cell Broadcast (SMSCB). SMSCB is de?ned in 
more detail in TS 04.12 by the Global System for Mobile 
Communications (GSM) TS 04.12, the disclosure of Which 
is incorporated herein by reference. Essentially, SMSCB 
alloWs data to be carried along With voice over a dedicated 
Wireless netWork. 

[0040] In accordance With the present invention, if the 
DLC and MAC are combined to alloW DLC traf?c over 
MAC, then SMSCB Will not be used. Consequently, LPD is 
not used. If the LPD is set to 1X, Where X is a “don’t care” 
value, conventional DLC systems Will essentially ignore a 
packet containing the LPD of 1X. A protocol that imple 
ments a different L2 header that alloWs both DLC and MAC 
traf?c is described beloW. 

[0041] Referring noW to FIG. 5, a diagram of a prior art 
Radio Link Control/Media Access Control (RLC/MAC) 
PDU protocol format 500 is shoWn. The protocol 500 of 
FIG. 5 is a General Packet Radio Service (GPRS) layer L2 
protocol, Which is accomplished by the RLC/MAC protocol 
using the formats shoWn for uplink 510 and doWnlink 520. 
These protocols are for Packet Associated Control CHannel 
(PACCH). These headers and those shoWn in FIG. 6 are 
described in more detail in TS 04.60 by GSM, the disclosure 
of Which is incorporated herein by reference. It is important 
to note that Payload Type of the MAC header, in both 
instances 510 and 520, for conventional shared resource 
Wireless netWorks is alloWed to contain the values 00, 01, or 
10. If the value 11 is found, a conventional receiver Will 
essentially ignore the packet. This is explained in greater 
detail beloW. 

[0042] Turning noW to FIG. 6, a protocol format 600 is 
shoWn for packets of PDTCH (CS1) in both uplink 610 and 
doWnlink 620. Again, in both instances 610 and 620, the 
payload type for conventional shared resource Wireless 
netWorks is alloWed to contain the values 00, 01, or 10. If the 
value 11 is found, a conventional receiver Will essentially 
ignore the packet. This is explained in greater detail beloW. 

[0043] Turning noW to FIG. 7, a method 700 is shoWn for 
transmitting and receiving packets using a protocol suitable 
for shared and dedicated radio resources. An exemplary 
protocol Will be described in reference to FIG. 8, after 
method 700 has been discussed. Under the assumption that 
SMSCB Will not be supported by DLC in GERAN, the 
third-generation Wireless protocol, a transmitting MAC can 
use the LPD ?eld to transport DLC messages, in accordance 
With the techniques of FIG. 7. 

[0044] Method 700 begins When a transmitting DLC sets 
bits {8,7,6} (see FIG. 4) of the L2 header ?eld to a ?rst 
predetermined value. In one embodiment of the present 
invention, this value is 000. Thus, the conventional Spare 
and LPD ?elds (see FIG. 4) are set to Zero. In step 720, the 
transmitting DLC delivers the PDU to the MAC. Note that 
this requires a connection betWeen the DLC and the PDU. In 
conventional systems, this connection does not exist. 
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[0045] In step 740, the transmitting MAC sets bits {8,7,6} 
of the L2 header ?eld to 110. While it is possible for the 
DLC to set bits {8,7,6} to 110, it is recommended that the 
MAC set these bits. This recommendation is made for 
several reasons. First, it is recommended that, in systems 
conforming to the present invention, the DLC be subordi 
nate to the MAC, just as the RLC is subordinate to MAC in 
conventional systems. Additionally, having the DLC set the 
bits {8,7,6} to 000 alloWs the MAC to ascertain that the 
DLC is functioning correctly. The transmitting MAC sends 
the PDU to the loWer layer PHY for transmission (step 760), 
and the PDU is transmitted. Step 750 illustrates that an RF 
connection is used betWeen the transmitter and receiver. 

[0046] In step 760, the PDU is received. In step 770, the 
receiving MAC determines the values of the ?rst three bits 
of the L2 header. The receiving MAC can differentiate RLC 
PDU and DLC PDU by determining the ?rst three bits of the 
L2 header. If the header ?eld Payload Type in the received 
L2 header (i.e., the ?rst received MAC octet) is not the value 
11, the receiving MAC Will interpret the payload according 
to TS 04.60 and deliver the payload to RLC. This occurs in 
step 790. If the header ?eld Payload Type in the received L2 
header is the value 11, the receiving MAC Will interpret the 
payload according to TS 04.06 and deliver the payload to 
DLC. This occurs in step 780. 

[0047] Note that the MAC, When delivering the payload to 
DLC sets bits {8,7,6} to 000. The entire PDU can noW be 
correctly interpreted by the DLC. Note also that setting the 
bits {8,7,6} to Zero means that the ?eld LPD, for a previous 
generation L2 header for DLC, Will be Zero. This means that 
the SMSCB service Will not be supported by the neW 
DLC/MAC service. HoWever, this is no real restriction, 
since a neW system operating in accordance With the present 
invention has integrated both circuit and packet services. 
Hence, there is no need to deliver SMSCB via circuit 
sWitching, because packet sWitching is readily available. 

[0048] This approach is also feasible because the current 
?eld values for the parameter “Payload Type” (as shoWn in 
FIGS. 5 and 6) of the PACCH are 00, 01, and 10, While the 
value 11 is reserved. According to TS 04.60, Whenever a 
Payload Type equal to 11 is received, the legacy receiver Will 
ignore all ?elds except the Uplink State Flag (USF) ?eld. 
Since the USF is useless for a dedicated channel, the ?eld 
Will be ?lled With parameters C/R and EA of LAPDm. This 
turns a PACCH format into an LAPDm format. 

[0049] To summariZe the approach of the present inven 
tion, the format of the present invention is a hybrid of DLC 
and MAC/RLC formats and as such can be referred to as a 
DCL/MAC format. Moreover, a MAC operating in accor 
dance With the present invention Will be almost completely 
transparent in a netWorking system, as the MAC Will be 
interpreting and appropriately setting a ?eld of an L2 header. 
DLC and RLC can operate under prior protocols, and the 
only “major” changes that need be made to implement the 
embodiments of the present invention are to the MAC. 

[0050] Referring noW to FIG. 8, an exemplary DLC/MAC 
PDU protocol format 800 of the present invention is shoWn. 
This example uses format B of LAPDm. Application of the 
present invention to other LAPDm formats or RLC/MAC 
formats is easily performed by those skilled in the art. 
Essentially, the Payload Type and Spare are used in place of 
the Spare and LPD of the DLC PDU protocol format 500. 
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This protocol 800 can be used as outlined in reference to 
FIG. 7, and it assumes that SMSCB functionality is not 
needed. 

[0051] The DLC/MAC format of FIG. 8 can be vieWed as 
an RLC/MAC format as Well as a DLC format. It is not 
dif?cult to see that the duality of perception has further 
consequence in its application. The format of FIG. 8 alloWs 
sending PACCH and CS1 data over FACCH or SACCH. 
Note that CS1 is one of nine different PDTCH formats, but 
the only format for PACCH. It also alloWs FACCH and 
SACCH data over logical PACCH or CS1. Consequently, 
the format of FIG. 8 is capable of handling both shared and 
dedicated radio resources, and these resources can traverse 
DLC and MAC layers in accordance With the present 
invention. 

[0052] The previous description is also applicable to the 
GERAN protocol architecture described in TS 43.051. Since 
the Payload Type parameter of the GPRS RLC/MAC pro 
tocol (shoWn for instance in FIGS. 5 and 6) is common to 
both PACCH and PDTCH (CS1), in uplink as Well as 
doWnlink, the present invention applies to all GPRS RLC/ 
MAC blocks. Thus, in order to achieve link control for a 
dedicated MAC channel, the MAC layer of a GERAN 
receiver is required to perform the folloWing: (1) treat all 
data from SACCH, PACCH, and FACCH as a GPRS RLC/ 
MAC block; (2) if the value of the Payload Type of the 
present invention is value 11, interpret the rest of the block 
according to TS 04.06 except the bits {8,7,6} of the ?rst 
MAC octet; and (3) otherWise, interpret the rest of the block 
according to TS 04.60. This is described in reference to 
method 700 of FIG. 7. 

[0053] This technique makes it possible for a GERAN 
MAC to sWitch betWeen DLC and RLC, in order to control 
dedicated channels in both DLC (or LAPDm) protocol and 
RLC protocol. This ability is illustrated by FIG. 9, Which 
shoW a section of the GERAN protocol architecture incor 
porating the techniques of the present invention. In the 
conventional GERAN protocol, the connection 910 betWeen 
the DLC and the dedicated-MAC and the connection 930 
betWeen the RLC and shared-MAC are de?ned. The present 
invention adds the connection 920 betWeen the RLC and the 
dedicated-MAC. This connection 920 is not possible in the 
current GERAN architecture. 

[0054] By alloWing packets de?ned by the RLC/MAC and 
LAPDm protocols to be multiplexed over FACCH, PACCH, 
and SACCH channels, the present invention provides great 
?exibility to support certain channel con?gurations unique 
to GERAN Revision 4. Speci?cally, the architecture de?ned 
by the present invention supports the folloWing options: 

[0055] (1) Speech traffic channels on legacy transceivers, 
quarter rate speech traf?c channels, and TCH data channels 
using ECSD and CSD channel coding option Will not be able 
to support PDTCH and PACCH channels, Which are usually 
required to support radio bearer using RLC/MAC. The 
architecture of the present invention alloWs a modest level of 
support for RLC/MAC radio bearers on a FACCH With CS-1 
coding. This is required to support signaling bearers using 
RLC/MAC, and to support critical user data radio bearers 
such as those used for SIP call control; and 

[0056] (2) Dedicated channels supporting only radio bear 
ers using PDTCH do not support FACCH. In these cases, it 
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is desirable to have a method of supporting existing FACCH 
message on a PACCH channel. The techniques of the present 
invention alloW for this. 

[0057] Besides the ?exibility the present invention pro 
vides, another advantage of the present invention is the fact 
that it requires no change to TS 04.60 and negligible change 
to TS 04.06. 

[0058] LAPDm is a proven, reliable protocol for support 
DLC signaling in GSM. By embedding LAPDm protocol 
into GERAN protocol architecture, a MAC design can be 
achieved With minimum development efforts. The present 
invention essentially merges the RLC/MAC and LAPDm 
blocks, While minimiZing redundant header information 
inherent to the RLC/MAC protocol. As a result, the 
approach enables the transportation of both RLC PDU and 
DLC PDU via logical FACCH, PACCH, and SACCH. 

[0059] It is to be understood that the embodiments and 
variations shoWn and described herein are merely illustrative 
of the principles of this invention and that various modi? 
cations may be implemented by those skilled in the art 
Without departing from the scope and spirit of the invention. 

We claim: 
1. A method for handling shared and dedicated radio 

resources, the method comprising the steps of: 

determining a value of a ?eld in a header in a packet; 

When the value of the ?eld is a predetermined value, 
interpreting the packet in accordance With a protocol 
for dedicated radio resources; and 

When the value of the ?eld is at least one second prede 
termined value, interpreting the packet in accordance 
With a protocol for shared radio resources. 

2. The method of claim 1, Wherein the ?eld comprises tWo 
bits, Wherein the predetermined value is 11, and Wherein the 
at least one second predetermined value comprises three 
values of 00, 01, and 10. 

3. The method of claim 1, Wherein the protocol for 
dedicated radio resources is de?ned by Technical Standard 
04.06 of the Global System of Mobil Communication 
(GSM) group, and Wherein the protocol for shared radio 
resources is de?ned by TS 04.60 of the GSM group. 

4. The method of claim 1, Wherein the step of interpreting 
the packet in accordance With a protocol for dedicated radio 
resources further comprises the step of routing the packet to 
a device adapted to implement the step of interpreting the 
packet in accordance With a protocol for dedicated radio 
resources, and Wherein the step of interpreting the packet in 
accordance With a protocol for shared radio resources further 
comprises the step of routing the packet to a device adapted 
to implement the step of interpreting the packet in accor 
dance With a protocol for shared radio resources. 

5. The method of claim 1, Wherein the ?eld comprises 
three bits, Wherein the step of interpreting the packet in 
accordance With a protocol for dedicated radio resources 
further comprises the step of (a) setting the ?eld to a value 
of 000 prior to interpreting all of the header of the packet in 
accordance With a protocol for dedicated radio resources, 
and Wherein the step of interpreting the packet in accordance 
With a protocol for shared radio resources further comprises 
the step of interpreting all of the header of the packet in 
accordance With a protocol for shared radio resources. 
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6. The method of claim 1, wherein the header is the ?rst 
octet of a data link layer packet, and Wherein the packet is 
a Packet Data Unit (PDU). 

7. The method of claim 6, further comprising the steps of: 

setting the ?eld to a ?rst value; 

setting the ?eld to a second value; and 

transmitting the PDU. 
8. The method of claim 6, Wherein: 

the ?eld comprises three bits; 

the method further comprises the step of receiving the 
PDU; 

the step of interpreting the packet in accordance With a 
protocol for dedicated resources further comprises the 
step of setting the three bits to 000 prior to interpreting 
the packet in accordance With a protocol for dedicated 
resources; and 

the step of interpreting the packet in accordance With a 
protocol for shared resources further comprises the step 
of leaving the three bits When interpreting the packet in 
accordance With a protocol for dedicated resources. 

9. A method for handling shared and dedicated radio 
resources, the method comprising the steps of: 

determining a value of a ?eld in a header in a packet; 

When the value of the ?eld is a predetermined value, 
routing the packet to a device adapted to control 
dedicated radio resources; and 

When the value of the ?eld is at least one second prede 
termined value, routing the packet to a device adapted 
to control shared radio resources. 

10. An apparatus comprising: 

a memory that stores computer-readable code; 

a processor operatively coupled to the memory, the pro 
cessor con?gured to implement the computer-readable 
code, the computer-readable code con?gured to: 

determine a value of a ?eld in a header in a packet; 

When the value of the ?eld is a predetermined value, 
interpret the packet in accordance With a protocol for 
dedicated radio resources; and 

When the value of the ?eld is at least one second 
predetermined value, interpret the packet in accor 
dance With a protocol for shared radio resources. 

11. An article of manufacture comprising: 

a computer-readable medium having computer-readable 
code means embodied thereon, the computer-readable 
code means comprising: 

a step to determine a value of a ?eld in a header in a 
packet; 

When the value of the ?eld is a predetermined value, a 
step to interpret the packet in accordance With a 
protocol for dedicated radio resources; and 
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When the value of the ?eld is at least one second 
predetermined value, a step to interpret the packet in 
accordance With a protocol for shared radio 
resources. 

12. A transmitter comprising: 

a ?rst device adapted to set a ?eld of a header of a packet 

to a ?rst value; 

a second device adapted to set the ?eld of the header to a 
second value, Wherein a predetermined value of the 
?eld indicates that the packet is to be interpreted in 
accordance With a protocol for dedicated radio 
resources and at least one additional value of the ?eld 
indicates that the packet is to be interpreted in accor 
dance With a protocol for shared radio resources; and 

a third device adapted to transmit the packet. 

13. The transmitter of claim 12, Wherein the ?rst device 
is a data link controller, the second device is a media access 
controller, and the third device is a physical layer. 

14. The transmitter of claim 13, Wherein the data link 
controller is part of a radio link controller, Wherein the data 
link controller is adapted to control dedicated radio 
resources, and Wherein the radio link controller is adapted to 
control shared radio resources. 

15. A receiver comprising: 

a ?rst device adapted to control dedicated radio resources; 

a second device adapted to control shared radio resources; 

a third device adapted to determine a value of a ?eld in a 
header in a packet, the third device routing the packet 
to the ?rst device When the value of the ?eld is a 
predetermined value and routing the packet to the 
second device When the value of the ?eld is at least one 
second predetermined value. 

16. The receiver of claim 15, Wherein the receiver is 
coupled to physical radio resources on a cell level in a 
Wireless netWork and to multiple users, Wherein data from 
only one user is alloWed per a dedicated radio resource of the 
physical radio resources, and Wherein data from a plurality 
of the users is alloWed per a shared radio resource of the 
physical radio resources. 

17. The receiver of claim 15, Wherein the ?rst device is a 
data link controller, Wherein the second device is a radio link 
controller, and Wherein the third device is a media access 
controller. 

18. The receiver of claim 15, Wherein: 

the ?eld comprises three bits; and 

the third device is adapted to set the three bits to 000 prior 
to routing the packet to the ?rst device, and is adapted 
to leave the three bits unchanged When routing the 
packet to the second device. 


