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(57) ABSTRACT

A method and system for transmitting packet data over a
cellular telecommunications network 1s presented. A novel
medium access control (MAC) logical layer 1s implemented
between a service option layer and multiplex sublayer. The
MAC layer handles the multiple accesses of packet users
over selected dedicated traflic channels. The MAC layer
provides a multiple access control function for packet data
users only. Users requiring only circuit switched services
(voice calls) are not serviced through the MAC layer mul-
tiple access control function. I a user has simultaneous
circuit switched and packet data services operating, the
MAC layer multiple access control function handles the
packet data services, while the circuit switched services are
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CONTROL STRUCTURES FOR
CONTENTION-BASED PACKET DATA
SERVICES IN WIDEBAND CDMA

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

CLAIM OF PRIORITY FROM A COPENDING
PROVISIONAL PATENT APPLICATION

Priority 1s herewith claimed under 35 U.S.C. § 119(e)
from copending Provisional Patent Application 60/068,701,
filed Dec. 23, 1997, entitled “Control Structures for

Contention-Based Packet Data Services in Wideband
CDMA,” by Zhi-Chun Honkasalo and Mark Cheng. The
disclosure of this Provisional Patent Application 1s incorpo-
rated by reference herein 1n 1ts entirety.

FIELD OF THE INVENTION

This invention relates to packet data services 1n telecom-
munications systems, and, more particularly, to control
structures for contention-based packet data services in cel-
lular telecommunications systems.

BACKGROUND OF THE INVENTION

Major cellular system types include those operating
according to the Global Services for Mobile (GSM)
Standard, the TIA/EIA/IS-95 Mobile Station-Base Station
Compatibility Standard for Dual Mode Wide Band Spread
Spectrum Cellular System (IS-95A), the TIA/EIA/IS-136
Mobile Station-Base Station Compatibility Standard (IS-
136), and the TIA/EIA 353 Analog Standard (AMPS/
TACS). Other major cellular systems include those operat-
ing in the personal communications system (PCS) band
according to the IS-95 based ANSI-J-STD-008 1.8-2.0 GHz
standard or those operating according to the GSM based
PSC1900 (1900 MHz frequency range) standard. IS-93A 1s
currently being updated, as 1S-95B, in the document TIA/
EIA SP-3693.

Currently, each of the major cellular system standards
bodies 1s implementing data services into 1ts digital cellular
specifications. A packet data service specification has been
finalized for GSM and IS-93A. Packet data service specifi-
cations compatible with the IS-136 and IS-95B standards are
also being prepared.

In IS-95A the packet data service (IS-707) 1s implemented

on a single channel, which 1s used on a make and break basis
for multiple connections over the duration of a packet data
session. Once a channel 1s seized, 1t 1s held by a call until 1t
1s timed out. The IS-707 scheme 1s 1neflicient and does not
allow eflicient utilization of channels by multiple packet
data users. In the IS-95B packet data service (IS-707A), a
fundamental channel 1s assigned and held similarly to the
IS-95A tundamental channel, but a packet data call may also
be assigned one or more supplemental channels, as neces-
sary and as available, by a call control function. The
supplemental channel packet function 1s handled by the
Medium Access Control (MAC) function of the base station
(BS). The packet data service 1s similar to true contention-
based MAC principles as far as the handling of the supple-
mental channels. Supplemental channels are allocated
among various users by the MAC function according to the
relative fill levels of buflers set up for each call. Because the
tfundamental channel provides chip level synchronization
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2

information for the supplemental channels, physical layer
access delays to supplemental channels may actually be
reduced as compared to contention-based access schemes.
The BS monitors all packet users buflers regularly and
allows the supplemental channels to be shared by the users
in a round-robin fashion. On the reverse link, the BS
monitors requests from all the mobiles using the packet data
service and allocates or de-allocates the supplemental chan-
nels accordingly.

A problem with IS-707 and IS-707A-based packet data
services lies 1n the mefliciency caused by use of the funda-
mental channel. Assigning a fundamental channel to each
packet call automatically takes 9.6 kbps of resources from
the total resources available. Each user assigned a funda-
mental channel requires dedicated BS hardwire resources
until the fundamental channel 1s timed out. If the time-out
pertod 1s shortened, this may cause a load in terms of
network signaling and circuit switching. Overall, this
scheme may lead to excessive packet delay due to call setup
delays or excessive blocking as load increases and funda-
mental channels become the dominant portion of total
resource consumption. At the point where excessive block-
Ing occurs, a true contention-based system would allow
more eflective sharing of limited resources.

OBJECTIVES OF THE INVENTION

It 1s an object and advantage of this invention to provide
an efhcient method and system for transmitting packet data
over a cellular telecommunications network that overcomes
the foregoing and other problems.

Another object and advantage of this invention 1s to
provide a method and system for handling multiple access of
packet data users over dedicated traflic channels 1n a manner
that reduces the system overhead required to support mul-
tiple users and reduces access delay of a packet user in
obtaining use of a channel.

A Tfurther object and advantage of this mnvention 1s to
provide a method and system for handling multiple access of
packet data users 1n a manner that allows packet users
having packet switched data, and/or packet users having
simultaneous circuit switched (voice calls) and packet
switched data to be handled under the control of a single
control structure.

SUMMARY OF THE INVENTION

A method and system for transmitting packet data over a
cellular telecommunications network 1s presented. A novel
medium access control (MAC) logical layer 1s implemented
between a service option layer and multiplex sublayer. The
MAC layer handles the multiple accesses of packet users
over selected dedicated traflic channels. The MAC layer
provides a multiple access control function for packet data
users only. Users requiring only circuit switched services
(voice calls) are not serviced through the MAC layer mul-
tiple access control function. If a user has simultaneous
circuit switched and packet data services operating, the
MAC layer multiple access control function handles the
packet data services, while the circuit switched services are
handled simultaneously by bypassing the MAC layer mul-
tiple access control function.

In an embodiment of the invention, the MAC layer 1s
implemented i a cellular telecommunications system uti-
lizing a fundamental channel and/or one or more supple-
mental channels for each of the mobile-to-base station
(reverse) and base-to-mobile station (forward) links. The
MAC layer defines the radio resource request/management
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(data rate control) functionality in the mobile station and
base station for eflicient packet transmission. For users who
already have a physical circuit with the network, e.g., those
users already having a fundamental channel for voice but
needing additional traflic resources for packet data, MAC 1s
responsible for allocating additional supplemental channels
as necessary or data rate requests/assignments for the pur-
pose of transporting large packets. For users who do not
already have a physical circuit with the network, the MAC
layer 1s responsible for establishing a MAC layer connection
between the mobile station and base station and allocating,
the physical layer connections on both the fundamental and
supplemental channels.

The MAC layer multiple access control function inter-
faces between the service option layer and the system
multiplex layer, 1.e., TCP/IP packets arriving from a network
layer are handled by the service option layer where they are
encapsulated 1nto point-to-point protocol (PPP) packets and
passed to the MAC layer. As an alternative, the function of
encapsulating the packets into RLP frames may be per-
formed 1n the service option layer before the packets are
passed to the MAC layer. The MAC layer processes the
packets 1nto radio link protocol (RLP) frames and provides
a MAC layer multiple access control function that processes
the data and passes the data to the system multiplex layer.
The system multiplex layer handles the system specified,
multiplexing and formatting for transmission on the tratlic
channels of physical air interface. Circuit switched service
options 1nterface to the system multiplex layer without
handling through the multiple access control function layer
of the MAC. The mterface for the circuit switched service
options may be directly to the multiplex layer or be through
the MAC layer but not through the multiple access control
function of the MAC layer. The multiplex layer may be
implemented under one common control function or, as an
alternative, may be split into two separately functioning
layers, with one handling circuit switched service options
and the other handling packet data service options.

BRIEF DESCRIPTION OF THE

DRAWINGS

FIG. 1 illustrates the protocol layer diagram for a cellular
system operating according to an embodiment of the inven-
tion;

FIGS. 2A and 2B illustrate alternative implementations of
the medium access control (MAC) layer of FIG. 1;

FIG. 2C illustrates an implementation of the medium
access control (MAC) layer data frame for the MAC layer of
FIG. 2B;

FI1G. 3 1llustrates the protocol layer diagram for a cellular
system operating according to an alternative embodiment of
the invention; and

FIG. 4 1s a flow diagram 1llustrating process steps per-
formed by a medium access control (MAC) layer according
to an embodiment of the invention.

DETAILED DESCRIPTION OF TH.
INVENTION

L1

Referring now to FIG. 1, therein 1s illustrated the protocol
layer diagram 100, for a cellular system operating according
to an embodiment of the invention. FIG. 1 illustrates the
protocol layer for a mobile station (MS) 100a and the
protocol layer for a base station (BS) 100b. In the embodi-
ment of the invention, a medium access control (MAC)
protocol layer has been implemented for control of packet
data applications. Network layer 102a and 102b represent
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the source and destination of input for circuit switched voice
and data calls and data packets for packet switched calls for

MS 100a and BS 100b, respectively. Service Option layer
104a (104b) includes Service Options SOla . . . SOna

(SO1b ... SOnb). SOla (SO1b) and SO2a (SO2b) are circuit
switched applications that transfer data between multiplex
sublayer 108a (108b) and network layer 102a (102b). SO3a
(SO3b) and SO4a (S04b) are packet data switched appli-
cations that transier packet data between MAC layer 106a
(106b) and network layer 102a (102b). There may be any
number of packet data switched applications and/or circuit
switch applications open at any time. Multiplex sublayer
108a (108b) controls the multiplexing of data packets from
MAC layer 106a (106b) and circuited switched voice and
data calls from secure option layer 104a (104b) from and
onto the tratlic channels of physical layer 110a (110b). A
fundamental traflic channel and/or at least one supplemental

channel are used to carry transmissions over air interface
112 between MS 100a and BS 100b.

Referring now to FIGS. 2A and 2B, therein are figures

illustrating alternative implementations of MAC layers 106a
and 106b of FIG. 1.

FIG. 2A 1illustrates an implementation having the radio
link protocol (RLP) layer implemented within the MAC
layer according to the embodiment of the invention. In the
implementation of FIG. 2A, the RLP has direct access to the
multiplex sublayer. The functionality of the RLP and MAC
are separated even though the combined RLP/MAC has a
single interface to the multiplex sublayer. The MAC layer
controls the resource allocation for each RLP, and each RL.P
1s monitored and controlled by the MAC for data frame
transmissions to the multiplex layer. In this implementation
no additional information 1s needed to be added to the MAC
frame header.

FIG. 2B illustrates an implementation having the RLP
layer implemented separately from the MAC. In this alter-
native implementation, MAC traflic 1s present if one or more
packet services are connected, and MAC frames may carry
packet traflic from multiple sources. Multiplex sublayer
108a handles primary, secondary and MAC trathic. This
reduces the overhead of multiplex sublayer frame header in
the case where there are more than one packet applications
connected.

FIG. 2C illustrates a MAC header for the alternative
embodiment of FIG. 2B. In FIG. 2C, a MAC header of four
bits 1s able to accommodate eight concurrent packet appli-
cations. The MAC layer 106a (106b) generates one or more
MAC frames to the multiplex layer 108a (108b). For packet
data services, up to two RLP frames may be mapped 1nto a
single MAC frame. Synchronous protocol 1s used, 1.e., every
predetermined x ms. MAC layer 108a (108b) generates or
receives one or more MAC frames. The MM field indicates
the multiplex mode, Sn_ indicates the service option ID
(x=0-7). Sn_ 1s a three-bit field that can represent up to eight
concurrent packet service connections. SO_ carries the data
for Sn_. MM set to O indicates that the MAC frame includes
the frame of one packet service. Because the MAC can
locate the allocated trailic channel capacity on a frame-by-
frame basis among all active packet services, mixing of
packet traflic within a frame 1s not required. This reduces the
header overhead 1in the MAC layer. One simple mode
(MM-=1) needs to be supported in the case where one packet
service option does not have suflicient data to fill the
complete MAC frame. In this case, data for two service
options, Sn,, and Sn,, are carried in the MAC frame. The
mixing status on MAC layer 1s transparent to multiplex
sublayer and the total number of concurrent connections can
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be expanded to a larger number without requiring excessive
overhead 1n the multiplex sublayer header. In the embodi-
ment of FIGS. 2B and 2C, there can be up to two circuit
switched connections together with up to eight packet ser-
vice options open concurrently with one mobile.

In operation of MS 100a (BS 100b), (TCP) or (IP) packets
are recerved from network layer 102a (102b) at Service
Option layer 104a (104b). At Service Option layer 104a

(104b), the packets are encapsulated into point-to-point
(PPP) protocol packets and passed onto MAC layer 106a
(106b). MAC layer 106a (106b) provides the RLP function
and handles the multiple access of packet users over traflic
channels that the MAC layer 106a (106b) establishes
through multiplex sublayer 108a (108b). MAC layer 106a
(106b) 1n both MS 100a and BS 100b establishes the
necessary traflic channels by communicating with a sched-
uling function 1n BS 100b that handles the overall allocation
of fundamental and supplemental traflic channels. The allo-
cation of tratlic channels among multiple users may be
dynamically changed by the scheduling function, depending
upon the current load conditions of the network.

Referring now to FIG. 4, therein 1s a flow diagram
showing process steps performed by the MAC layer 106a
and 106b of FIG. 1. The process of FIG. 4 will be described
with reference to MS 100a and MAC layer 104a. The
process 1s the same from the viewpoint of MS 100a and BS
100b where a communication between a single MS 100a and
BS 100b 1s considered. The tundamental channel 1s a
symmetric connection in both directions. The number of
supplemental channels allocated on the forward and reverse
links may difler, depending on the data rate and resources
available.

When communications between multiple mobile stations
are considered, MAC layer 106b of BS 100b may be
considered to always be 1n the active state, monitoring and
controlling allocation of channels for commumnications with
all mobile stations involved in packet data cells with BS
100b. MAC layer 106a has two control modes. When a
packet data user has previously set up a circuit switched
fundamental channel (e.g., for a voice call) and needs
additional traflic subchannels for packet data trathic, MAC
layer 106a functions to control the subchannel request and
assignment of supplemental channels for packet data trans-
missions. When a packet data user needs trailic channels for
packet data tratlic and no circuit switched channel 1s needed,
MAC layer 106a functions to set up the physical layer
connections 1n a timely manner on the necessary fundamen-
tal and/or supplemental channels.

The MAC layer multiple access control process begins at
step 400, when Service Option layer 104 needs to establish
a connection for a packet data service option. Link layer
104a recerves TCP/IP packets from network layer 102a and
encapsulates the data into PPP packets. MAC layer 106a
then places the PPP packets into RLP frames with the MAC
layer RLP function. At step 402, MAC layer 106a estab-
lishes a connection via service negotiation with MAC layer
106b of BS 102 and obtains a MAC__ID. The MAC__ID 1s
an 1dentification number assigned to each mobile station
using packet data services by BS 100b for MAC control.
Next, at step 404, the MAC function of MAC layer 106a
moves to the virtual traflic channel state. In the virtual traflic
channel state, although a MAC__ID has been assigned to MS
100 for one or more packet data service options, no physical
layer 110a (110b) traflic channel has yet been allocated for
the packet data service options. If MS 100a was previously
assigned a fundamental channel and 1s mvolved 1 a call
simultaneously with the packet data service option requests,
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a circuit switched connection 1s realized over the fundamen-
tal traflic channel. If MS 100 was not previously assigned a
fundamental channel, no traflic channel 1s opened. On the
forward link (BS to MS) a dedicated MAC control channel
MAC__CCH 1s kept open and shared by all mobile stations
having a valid MAC__ID. The MAC__CCH functions to
broadcast control information to mobile stations holding a

valid MAC__ID. Control messages may be MAC__ID spe-
cific or common to more than one MAC__ID.

If MS 100 1s 1n the virtual traflic connection state and 1s
also 1n the normal circuit switched handofl region, 1t needs
to establish multiple virtual connections, each connection
associated with its own MAC_ID and a separate base
station. These multiple base stations will be placed 1n the
“virtual active™ set.

After moving into the virtual traflic channel state 1n step
404, the MAC function of MAC layer 106a moves to the
wait state of step 406. While 1n the virtual traflic channel
connection wait state of step 406, the MAC function 106a
may receive a packet request or a terminate order.

IT a packet request indicating that a service option of link
layer 104a has packet data to transmit 1s recerved at step 406,
the MAC function of MAC layer 106a moves to step 416. At
step 416, 1t 1s determined 1f a fundamental channel exists for
MS 1064, 1.e., if a fundamental channel has already been
assigned for a circuit switched connection call in which MS
102 1s engaged. If 1t 1s determined that a fundamental
channel does not already exist, the MAC layer function
moves to step 418. At step 418, a fundamental channel
connection including an associated ACCH 1s established
symmetrically on both the forward and reverse links
between MS 100 and BS 102. If, however, at step 416 1t 15
determined that a fundamental channel already exists, the
MAC layer function moves to step 420 without establishing
another fundamental channel.

At step 420, the MAC layer function moves to the packet
tratlic active state. In the packet traflic active state, the MAC
layer function requests supplemental channels as needed
over the ACCH for the packet request received from link
layer 102a. MAC layer 204a then receives supplemental
channel assignments and begins transmitting on the funda-
mental channel and the assigned supplemental channels.
When packet data transmission from MS 100 to BS 102 have
been 1nactive, MAC layer 204a will determine, at step 424,
if the reverse link packet data mnactivity timer has timed out.
I packet data transmissions have been inactive for a pre-
determined period of time, 1t will be determined that the
iactivity timer has timed out, and the MAC layer function
will move to step 426. Otherwise, 11 the mactivity has not
timed out, the MAC layer function remains 1n the transmit

state of 422.

At step 426, 1t 1s determined if the fundamental channel
was assigned by the MAC layer function 106a at step 418.
If 1t 1s determined that the fundamental channel was estab-
lished at step 418, the process moves to step 428 where the
fundamental channel 1s released. The process then moves to
step 430. I, however, at step 426, 1t 1s determined that the
fundamental channel was not assigned at step 418, MS 100
1s also mvolved 1 a circuit switched call and the process
moves to step 430 without releasing the fundamental chan-
nel.

At step 430, the process releases the supplemental chan-
nels that were assigned at step 422 and then moves back to
the virtual traflic channel state of step 404 and step 406.
From step 406, the MAC layer function will continue in the
wait state until a packet request or terminate virtual trathic
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channel connection input 1s received at step 408. The
process will then continue as previously described for step

410.

Referring now to FIG. 3, therein 1s an alternative embodi-

ment of a control structure according to the invention. MS
300a and BS 300b of FIG. 3 correspond to MS 100a and BS

100b of FIG. 1. Layers 302a-310a and 302b-310b corre-
spond to layers 102a—110a and 102b—110b, respectively, of

FIG. 1. In FIG. 3 multiplex layer 308a (308b) has been
modified to provide separate and independent multiplex
layer control, multiplex layer B, for circuit switched service
options, SOla and SO2a (SO1b and SO2B), and multiplex
layer A for packet data switched service options SO3a . . .
SOna (SO3b ... SOnb). In the embodiment of FIG. 3, circuit

switched and packet switched portions of traflic may coexist
side-by-side and are handled through separate controls and
occupy separate tratlic channels. For packet switched data a
fundamental traflic channel may or may not exist depending

on whether or not the mobile has already set up a circuit
switched call. If MAC layer 306a (306b) only assigns

supplemental channels to carry data packets, then the mul-
tiplex layer A does not generate any fundamental trafhic
channel frames. The MAC layer 306b keeps data on which
mobile stations already have an existing fundamental chan-
nel. When data packets are transmitted to these mobile
stations, MAC layer 306b only allocates supplemental chan-
nels for transmission. For mobile station access, MS 300a
sends an access request to MS 306b via ACCH for necessary
supplemental channel assignment. If a circuit switched con-
nection 1s released during a packet connection, MAC layer
306b removes the mobile station mvolved from the list of
mobile stations having an existing fundamental channel. The
embodiment of FIG. 3 allows traflic to be divided into circuit
switched and packet switched data groups and be multi-
plexed within each group. In that embodiment it 1s not
necessary that the multiplex layer 308a (308b) have knowl-
edge of the upper layer connections in order to coordinate
assignment ol supplemental channels between the MAC
layer and link layer.

Although the method and apparatus of the present inven-
tion has been 1llustrated and described with regard to pres-
ently preferred embodiments thereot, 1t will be understood
that numerous modifications and substitutions may be made
to the embodiments described and that numerous other
embodiments of the invention may be implemented without
departing from the spirit and scope of the invention as
defined in the following claims.

What 1s claimed 1s:

1. A method for establishing packet data services 1n a
telecommunications system, said method comprising the
steps of:

establishing a MAC layer connection between a first and
second transceiver, said second transceiver associated

with one of a plurality of base stations;

establishing a plurality of virtual connections for said
MAC layer connection, each of said plurality of virtual
connections established with one of said plurality of
base stations and each associated with a separate
MAC__ID;

receiving packet data at said MAC layer in said first
transceiver, said packet data received from a ink layer;

determining, in response to receiving said packet data,
whether a first trathc channel from said first transceiver
to said second transceiver has been established for
carrying circuit switched communications between

a multiplex layer of said first transceiver and a multiplex
layer of said second transceiver prior to establishment
of said MAC layer connection; and
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i1 1t 1s so determined, establishing at least one second
traflic channel between said multiplex layer of said first
transceiver and said multiplex layer of said second
transceiver, controlling multiple access of said packet
data to said multiplex layer of said first transceiver
through said MAC layer, and multiplexing said circuit
switched communications and said packet data on said
first traflic channel and said packet data on said at least
one second trathic channel through said multiplex layer;

else, 11 1t 1s determined that a first traflic channel has not
been established, establishing a first trathic channel and
at least one second trailic channel between said multi-
plex layer of said first transcerver and said multiplex
layer of said second transceiver, controlling multiple
access of said packet data to said multiplex layer
through said MAC layer, and multiplexing said packet
data onto said first trathic channel and said at least one
second traflic channel through said multiplex layer.

2. The method of claim 1, wherein said multiplex layer of
said first transceiver and said multiplex layer of said second
transceiver each comprise a single multiplex layer and
wherein said single multiplex layer of said first transceiver
multiplexes said circuit switched communication and said
packet data onto a single set of channels comprising said first
trailic channel and said at least one second traflic channel.

3. The method of claim 1, wherein said multiplex layer of
said first transceiver and said multiplex layer of said second
transceiver each comprise a first multiplex layer and a
second multiplex layer and wherein said first multiplex layer
of said first transceiver multiplexes said circuit switched
communications onto a first set of channels, and said second
multiplex layer of said first transceiver multiplexes said
packet data onto a second set of channels.

4. The method of claim 3, wherein said first set of
channels comprises said first traflic channel and said second
set of channels comprises said at least one second traflic
channel.

5. The method of claim 1, wherein said MAC layer
comprises a radio link protocol (RLP) layer.

6. The method of claim 1, wherein said service option
protocol layer comprises a radio link protocol (RLP) layer.

7. An apparatus for establishing packet data services 1n a
telecommunications system, said apparatus comprising:

means for establishing a MAC layer connection between
a first and second transceiver, said second transceiver
associated with one of a plurality of base stations;

means for establishing a plurality of virtual connections
for said MAC layer connection, each of said plurality
of virtual connections established with one of said

Plurality of base stations and each associated with a
separate MAC__ 1D

means for receiving packet data at said MAC layer 1n said
first transceiver, said packet data received from a link
layer;

means for determining, 1n response to receiving said
packet data 1n said means for receiving, whether a first
tratlic channel from said first transceiver to said second
transceiver has been established for carrying circuit
switched communications between a multiplex layer of
said first transceiver and a multiplex layer of said
second transceiver prior to establishment of said MAC
layer connection; and

means for establishing, in response to a positive determi-
nation in said means for determining, at least one
second traflic channel between said multiplex layer of
said first transceiver and said multiplex layer of said




US RE39,164 E

9

second transceiver, said means for establishing further

comprising means for controlling multiple access of

said packet data to said multiplex layer of said first
transceiver through saild MAC layer, and means for
multiplexing said circuit switched communications and
said packet data on said first trathic channel and said
packet data on said at least one second traflic channel
in said multiplex layer; and

means for establishing, 1n response to a negative deter-
mination in said means for determining, a first traflic
channel and at least one second traflic channel between
said multiplex layer of said first transceiver and said
multiplex layer of said second transceiver, said means
for establishing further comprising means for control-
ling multiple access of said packet data to said multi-
plex layer 1mn said MAC layer, and means for multi-
plexing said packet data onto said first tratlic channel
and said at least one second trathic channel 1n said
multiplex layer.

8. The apparatus of claim 7, wherein said multiplex layer
of said first transceiver comprises a single multiplex layer
and wherein said means for multiplexing said circuit
switched communication and said packet data multiplexes
said circuit switched communication and said packet data
onto a single set ol channels comprising said first traflic
channel and said at least one second traflic channel.

9. The apparatus of claim 7, wherein said multiplex layer
of said first transceiver comprises a first multiplex layer and
a second multiplex layer and wherein said means for mul-
tiplexing said circuit switched communications and said
packet data comprises means for multiplexing said circuit
switched communications onto a first set of channels, and
means for multiplexing said packet data onto a second set of
channels.

10. The apparatus of claim 9, wherein said first set of
channels comprises said first traflic channel and said second
set of channels comprises said at least one second traflic
channel.

11. The apparatus of claim 7, wherein said MAC layer
comprises a radio link protocol (RLP) layer.

12. The apparatus of claim 7, wherein said service option
protocol layer comprises a radio link protocol (RLP) layer.

13. A method for establishing packet data services 1n a
telecommunications system, said method comprising the
steps of:

establishing a MAC layer connection between a first and
second transceiver, said second transceiver associated
with one of a plurality of base stations;

placing said MAC layer connection 1n a virtual traflic
channel state, wherein said virtual traflic channel state
comprises a plurality of virtual connections, each asso-
ciated with its own MAC__ID and each associated with
one of said plurality of base stations; and

[receiving packet data at said MAC layer in said first
transceiver and] creating a physical traffic channel for
packet data service between [a multiplex layer of] said
first transceiver and [a multiplex layer of] said second
transceiver, wherein said physical traflic channel 1s
associated with a virtual connection of said plurality of
virtual connections.

14. An apparatus for establishing packet data services 1n

a telecommunications system, said apparatus comprising:

means for establishing a MAC layer connection between
a first and second transceiver, said second transceiver
associated with one of a plurality of base stations;

5

10

15

20

25

30

35

40

45

50

55

60

65

10

means for placing said MAC layer connection 1n a virtual
traflic channel state, wherein said virtual trathic channel
state comprises a plurality of virtual connections, each
associated with its own MAC__ID and each associated
with one of said plurality of base stations; and

means for [receiving packet data at said MAC layer in
said first transceiver and] creating a physical traffic
channel for packet data service between [a multiplex
layer of] said first transceiver and [a multiplex layer of}
said second transceiver, wherein said physical traflic
channel 1s associated with a virtual connection of said
plurality of virtual connections.
15. A mobile station for providing packet data services in
a telecommunications system including a plurality of base
stations, the mobile station comprising:

a Medium Access Control (MAC) function controller for

establishing a plurality of virtual comnnections for
packet data service, each of said plurality of virtual
connections associated with its own MAC __ID and a
separate base station of the plurality of base stations,
said MAC function controller, further, for receiving
control information over a control channel from a
selected base station of the plurality of base stations,
wherein said control information is associated with a
MAC __ID and a virtual connection of said plurality of
virtual connections between said selected base station
and the mobile station, said MAC function controller
further for controlling operation of the mobile station
in packet data services between the mobile station and
said selected base station accorvding to said control
information.

16. The mobile station of claim 15, wherein said control
information is used by said MAC function controller to
establish a physical traffic channel between the mobile
station and said selected base station.

17. The mobile station of claim 16, wherein said physical
traffic channel is established on the forward link.

18. The mobile station of claim 16, wherein said physical
traffic channel is established on the reverse link.

19. A method for controlling packet data services in a
mobile station operating in a telecommunications system
including a plurality of base stations comprising:

establishing a plurality of virtual connections for packet
data service, each of said plurality of virtual connec-
tions associated with its own MAC_ID and a separate
base station of the plurality of base stations;

receiving control information on a control channel from a
selected base station of the plurality of base stations,
said control information associated with a MAC _ID
and a virtual comnection of said plurality of virtual
connections between said selected base station and the
mobile station; and

controlling operation of the mobile station, in packet data
services between the mobile station and said selected
base station according to said control information.
20. The method of claim 19, wherein said step of con-
trolling includes using said control information to establish
a physical traffic channel between the mobile station and
said selected base station.
21. The method of claim 20, wherein said physical traffic
channel is established on the forward link.
22. The method of claim 20, wherein said physical traffic

channel is established on the reverse link.
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