
APPARATUS, AND ASSOCIATED METHOD, FOR SELECTING  QUALITY OF SERVICE-RELATED
INFORMATION IN A RADIO  COMMUNICATION SYSTEM 5 Cross-Reference to Related
Applications The present invention claims the priority of provisional
patent application, Serial  No. 60/496,177, filed on 18 August 2003, the
contents of which are incorporated herein.  10 The present invention
relates generally to data commnunications in a packet radio  communication
system, such as a CDMA2000 cellular communication system that  provides
IxEV-DV or IxEV-DO data communication services. More particularly, the
present invention relates to apparatus, and an associated method, by which
to select 15 communication quality of service (QoS) information, such as a
communication rate, for a  reverse link communication service. When in a
distributed implementation, the quality of service information is  selected
at a MAC (Medium Access Control) layer of a mobile station. When in a
centralized implementation, a layer 2, e.g., MAC-layer (medium access
control-layer) 20 message is further formed that indicates the QoS
information that identifies the service  quality level desired by which to
effectuate a particular communication service. The  information contained
in the message is, e.g., of a first type or of a second type depending
upon the location of a network scheduler in a centralized implementation.
Quicker, and  therefore better, scheduling of communication resources is
provided. And, separate 25 scheduling of resources for multiple
communication service instances, during a common  time period, is also
provided. Background of the Invention New-generation, cellular
communication systems, have introduced the concept of  30 quality of
service (QoS) levels at which to effectuate communication services. The QoS
level defines, in some manner, the service quality level at which a
communication service  is to be effectuated. Generally, there is a
correlation between the amount of resources  



allocated to effectuate a communication service and the service quality
level at which the I communication service is effectuated. That is to say,
generally, a higher service quality  level is achievable when greater
amounts of communication resources are allocated to the  communication
service. A packet communication service, such as a IxEV-DV or IxEV-DO 5
communication service, of a CDMA2000-compliant, cellular communication
system, for  instance, defines QoS levels that are to he maintained
pursuant to effectuation of a  communication service. A QoS level is
mandated, for instance, pursuant to a service  subscription or pursuant to
a packet communication service-type. For a communication  service to be
effectuated at a particular service quality level, an appropriate level of
10 communication resources must be allocated by way of which to effectuate
the  communication service. The communication resources are allocated by a
system  scheduler that schedules the allocation of communication resources.
Information related  to the service quality level at which the
communication service is to be effectuated must  be provided to the
scheduler for the scheduler properly to allocate the communication 15
resources, if available. When, for instance, the communication service is
initiated by a  mobile station, the mobile station must provide the service
quality information to the  scheduler so that the appropriate level of
communication resources are allocated. The quality of service (QoS) is an
end-to-end characteristic of, e.g., a data call,  where each element in the
wireless IP (hiternet Protocol) network is a contributor. The  20 radio
link is considered an important element in the end-to-end architecture due
to the unpredictable nature of the wireless link. There are many QoS
attributes defined for  CDMA2000 radio link QoS, e.g.; the data rate, the
delay, the jitter, the error rate, the  priority, etc. The CDMA2000 medium
access control (MAC) layer, where the radio QoS 25 control function is
implemented, provides a key interface between the upper layers and
physical layer of a CDMA2000 communication station. Currently, with respect
to QoS  control, the MAC layer handles indirect QoS information that is
reported over layer 3  



signaling, e.g., as a QoS BLOB (binary large object block) to request radio
link QoS. The  QoS control mechanism and radio resource allocation scheme
at the network part of the 30 CDMA2000 communication system is
implementation dependent and, presently, is not  standardized. 2 Various
QoS control functions and their associated signaling mechanisms have  been
extensively studied with the goal of satisfying QoS requirements for
advanced  applications in efficient manners that effectively utilize
available radio resources. With  respect to the CDMA2000 communication
system, it is commonly known that 5 MAC/physical signaling permits mobile
stations to feed back QoS information and to  allow network scheduling of
communication services with the mobiles and satisfy the  associated QoS
requirements. MAC-layer signaling provides better and faster resource
scheduling in contrast with layer 3 signaling in order to meet radio link
QoS requirements. For instance, QoS control or resource allocation of
CDMA2000 1 xEV-DV  10 reverse link communications involves many
considerations. Discussion related to these  consideration factors is made,
e.g., in an existing 1xEV-DV Rev. D standard developments. QoS control or
resource allocation of CDMA2000 lxEV-DO reverse link  communications
analogously also involves many considerations. Mobile stations operable in
a CDMA2000 communication system, as well as  15 others, are capable of
multiple data service instances that are active at the same time.
Different ones of the multiple data services have different QoS
requirements. Each data  instance carries its own data flow to or from an
upper layer application. Due to the data  service instances, each being
associated with a QoS requirement, a manner is required by  which to
schedule the separate service instances. Scheduling is required for both
the 20 forward link and the reverse link. On the forward link, a network
entity can schedule  each service based upon its QoS information and buffer
status, thereby to provide inter- user or intra-user QoS support. But, for
purposes of reverse-link scheduling, data arrival  and buffer status inside
of a mobile station is not known to the network. Such information has to be
reported to the network in order that reverse link resource  



25 assignment can be made. With respect to 1 xEV-DV communication services,
a reverse-link MAC control  mechanism proposal has been set forth. In the
proposal, an R-RCH (reverse request  channel) is defined. The R-RCH is used
by the mobile station upon which to make a  reverse link rate request. And,
in current CDMA2000 1xEV-DV reverse link proposals, a 30 mobile station
provides buffer status and available transmit power indications that are
provided to the network of QoS attribute adjustments that are needed
pursuant to a 3 communication service instance. The network part of the
communication system  manipulates QoS parameters to obtain an improved QoS
for the communication instance.  The network, however, typically manages
many concurrent flows upon the radio air  interface. And, although the
indication set forth in the existing proposal provides the 5 network with
enough information to permit blind manipulation of the QoS attributes to
obtain an improved QoS for a particular communication service instance, the
network is  not provided with information related to the service instance
type. For instance, the  service instance type includes conversational
streaming, interactive communications,  background communications, etc.
And, the network is unable efficiently to calibrate the 10 QoS attributes
on a per flow basis or on a per user basis. Furthermore, due to an
implementation in which the scheduling functionality is embodied at a base
station at the  network part, the QoS request indication will affect the
effectiveness of the scheduling  functionality. Scheduling functionality is
centralized or distributed. When centralized, a  centralized scheduler is
located at a base station controller (BSC) of the network part. 15 And,
when distributed, the scheduler functionality is located at the base
station. The  different entities have different scopes of QoS control. And,
accordingly, QoS  indications delivered to scheduling entities embodied at
the base station controller and  base station should contain different
information. Existing proposals fail to address the differing informational
needs of the  20 scheduling functionality, depending upon whether the
scheduling functionality is  centralized or distributed. 



Existing proposals also fail to provide adequate mechanisms by which to
fulfill  QoS differentiation for differing communication service instances
on an intra-user, i.e.,  resource allocation amongst different users, and
intra-user, i.e., resource allocation 25 amongst services for a single
user. An improved manner by which to select QoS-related information
associated with  a reverse-link communication service is, therefore,
required. It is in light of this background information related to data
communication  services in a radio communication system that the
significant improvements of the present  30 invention have evolved. 4
Summary of the Invention The present invention, accordingly, advantageously
provides apparatus, and an  associated method, by which to communicate data
in a packet radio communication  system, such as a CDMA2000, cellular
communication system that provides IxEV-DV or  5 1xEV-DO data communication
services. Through operation of an embodiment of the present invention, a
manner is  provided by which efficiently to select and/or report
communication quality of service  (QoS) information to permit scheduling of
communication resources. Selection is made  at a MAC layer of the mobile
station. And, if a QoS report, formed of a MAC-layer 10 (medium access
control-layer) message is formed. The message indicates the QoS
information that is desired pursuant to a particular communication service.
The  information that is contained in the MAC-layer message is of a first
type when the  communication system utilizes a scheduling architecture
embodied at a base station.  And, the layer 2 message is of a second type
when the communication system utilizes a 15 scheduling architecture
embodied at a base station controller. Scheduling of communication
resources for effectuation of a communication  service is made more
quickly, thereby facilitating communications in the communication  system.
Separate scheduling of resources for multiple communication service
instances at  a mobile station, during a common time period, is also
provided. 



20 In one implementation, a communication device for communicating rate
request  information for a service instance over a medium access control
(MAC) channel  comprises a receiver for receiving a command signal. The
command signal indicates that  a rate scheduler is located at a base
station or at a base station controller. A rate request  mechanism resides
at the mobile station and provides a MAC channel packet that 25 comprises a
traffic class identifier. The traffic class identifier is associated with
the  service instance if the rate scheduler is located at the base station.
If the rate scheduler is  located at a base station controller, a service
reference identification (SR ID) identifies  QoS attributes associated with
the service instance. A transmitter transmits the MAC  channel packet over
the MAC channel. 30 In another aspect of the present invention, indications
are provided to a mobile  station to indicate the scheduling architecture
of the radio access network with which the  5 mobile station is positioned
with which to communicate. When a communication service  is to be
effectuated on a reverse link, i.e., by the mobile station, for delivery to
the  network part of the communication system, the layer 2, MAC message
generated by the  mobile station includes information that is dependent
upon the scheduling architecture of 5 the radio network. When the
scheduling architecture of the radio network includes  scheduler entities
embodied at base stations of the network, the layer 2, MAC message
includes information of a first type, usable by the scheduler entity
embodied at the base  station. And, when the scheduling architecture is is
embodied at a base station controller  of the radio network, the layer 2,
MAC message includes information of a second type, 10 usable by the
scheduler entity embodied at the base station controller. Because the
message forms a MAC layer message, its communication is effectuated
quickly, thereby  to effectuate quick allocation of communication resources
for the effectuation of the  communication service. The mobile station is,
in one implementation, capable of multiple communication  15 service
instances. That is to say, the mobile station is capable of performing,
during a  common time period, more than one communication service, each
having an associated  



quality of service level associated therewith. MAC layer messages are
generated to  identify the service quality levels associated with the
separate communication service  instances. Scheduling is performed by the
scheduling functionality of the radio network 20 so that the separate
communication services are able to be effectuated at their associated
service quality levels. In one implementation, the communication system
forms a CDMA2000, cellular  communication system that provides for IxEV-DV
or 1xEV-DO data communication  services. When a reverse-link, data service
is to be effectuated, a layer 2, e.g., MAC 25 layer, message is generated
by the mobile station and communicated to the network part  to identify the
quality of service level at which the data communication service is to be
effectuated. And, a scheduler embodied at the network part allocates
communication  resources to permit the effectuation of the data service at
the desired service quality level.  The information contained in the
message is dependent upon the scheduling architecture 30 of the
communication system. That is to say, if the scheduling architecture is
located at  base stations, the information contained in the MAC layer
message is of a first type, and  6 if the scheduling architecture is
located at a base station controller, the information  contained in the MAC
layer message is of a second type. Because MAC layer signaling is utilized,
quick allocation of channel resources to  pen-nit effectuation of the data
communication service is quickly performed, improving 5 communications in
the communication system. In these and other aspects, therefore, apparatus,
and an associated method is  provided for a communication device operable
to effectuate a communication service.  The communication device has
logical layers including an upper logical layer, a lower  logical layer,
and an intermediate layer positioned therebetween. A service quality 10
indication message generator is embodied at the intermediate layer of the
communication  device. The service quality indication message generator
generates a service quality  indication message that indicates a selected
service quality level at which the  communication service is to be
effectuated. The service quality indication message forms  



an intermediate layer message. 15 A more complete appreciation of the
present invention and the scope thereof can  be obtained from the
accompanying drawings that are briefly summarized below, the  following
detailed description of the presently-preferred embodiments of the present
invention, and the appended claims, cg  20 Brief Description of the
Drawings Figure I illustrates a functional block diagram of a radio
communication system in  which an embodiment of the present invention is
operable. Figure 2 illustrates a representation of factors that are
considered in the design of  quality of service (QoS) control associated
with effectuation of communication services.  25 Figure 3 illustrates a
representation of a distributed scheduling architecture of a scheduler
embodied at a radio network part of the communication system according to
an  exemplary implementation of a radio communication system. Figure 4
illustrates a representation of a centralized scheduling architecture of a
scheduler embodied at the network part of the communication system shown in
Figure 1  30 according to another exemplary implementation. 7 Figure 5
illustrates a timing diagram indicating messages generated during
exemplary operation of an embodiment of the present invention. Figure 6
illustrates a representation of handoff and scheduling architecture
combinations of possible implementations and operation of the radio
communication  5 system shown in Figure 1. Figure 7 illustrates a message
sequence diagram representing signaling generated  during first exemplary
operation of an embodiment of the present invention. Figure 8 illustrates a
message sequence diagram representative of signaling  generating during
second exemplary operation of an embodiment of the present invention.  10
Figure 9 illustrates a message sequence diagram representative of signaling
generated during third exemplary operation of the present invention. 



Figure 10 illustrates a message sequence diagram representative of fourth
exemplary signaling generated during operation of an embodiment of the
present  invention. 15 Detailed Description Referring first to Figure 1, a
radio communication system, shown generally at 10,  provides for the
effectuation of communication services by, and with, mobile stations, of
which the mobile station 12 is representative. The communication system 10,
in the 20 exemplary implementation, forms a CDMA2000, cellular
communication system,  operable in general conformity with the operating
protocol set forth in the CDMA2000  operating specification. The
implementation of the communication system as a  CDMA2000 operating systemi
however, is also representative of other types of cellular,  and other,
communication systems. Accordingly, while the following description shall
25 describe exemplary operation of an embodiment of the present invention
in which the  communication system is operable pursuant to the operating
protocols of the CDMA2000  communication system, description of operation
of an embodiment of the present  invention implemented in another
communication system is analogous. And, more  particularly, the CDMA2000
communication system is here operable to perform high 30 speed data
communication services, such as 1xEV-DV or lxEV-DO communication  8
services. When the communication system is implemented in other manners,
analogous  data communication services are implementable. The mobile
station 12 is here represented in teens of logical layers, of which three
of the logical layers are represented in the figure. A physical layer 14,
an intermediate, 5 e.g., MAC layer (2L) layer 16, and an upper layer 18 are
shown in the figure.  Transceiver circuitry 22 of the mobile station is
formed at the physical layer 14.  During operation of the mobile station,
the transceiver circuitry operates to transceive  data, such as data
communicated during effectuation of a I xEV-DV or 1xEV-DO  communication
service with a network part of the communication system. Data is 



10 communicated by way of channels defined upon a radio air interface. The
radio air  interface is represented by the arrow 24 in the figure. Forward
link and reverse link  channels are defined upon the radio air interface.
Data communicated by the network  part to the mobile station is
communicated upon forward link channels. And, data  communicated by the
mobile station to the network part is communicated upon reverse  15 link
channels. Entities of the network part shown in the figure include
packet-switched entities of  the network part. Circuit-switched entities
are not shown for purposes of simplicity. The network pant includes a base
station (BS) 26. The base station includes  transceiver circuitry capable
of transceiving data with the mobile station. A base station  20
controller/point control function (BSC/PCF) 28. The base station controller
operates, amongst other things, to control operation of the base station
26. And, the base station  controller, in turn, is coupled to a packet data
support node (PDSN) 32. The packet data  support node forms a gateway to a
carrier packet data network 34 and, in turn, a packet  data network (PDN)
36, such as the Internet backbone. Correspondent entities, such as 25 the
correspondent entities (CE) 38, are coupled to the packet data network. The
correspondent entity is representative of any of various types of
communication devices  capable of sending or receiving packet-formatted
data. End-to-end communication  services between the mobile station 12 and
the correspondent entity 38 are effectuated by  appropriate communication
connections formed through the network part of the 30 communication system
and the radio air interface 24.  9 Quality of service (QoS) levels are
associated with communications in the  CDMA2000 communication system.
Quality of service is defined in various manners,  dependent upon various
factors, e.g., communication rate. Generally, in order for a  communication
service to be effectuated at a selected service quality level, the level of
5 communication resources allocated to the communication service must be
set at an  appropriate level. In one implementation, a scheduling entity is
embodied at the network  part of the communication system. The scheduling
entity operates, amongst other things,  



to schedule communication resources so that communication services are able
to be  effectuated at the desired QoS levels. The scheduling entity, as
noted previously, is 10 implementation-dependent. A scheduler forming the
scheduling entity is, in one  implementation, distributed in the
communication system, e.g., embodied at base stations,  such as the base
station 26 of the network part, or elsewhere. A scheduler 44 embodied at
the base station 26 is representative of such a scheduling architecture.
Alternately, the  scheduling entity is embodied at the base station
controller 28. A scheduler 46 embodied 15 at the base station controller is
representative of such a scheduling architecture.  When the communication
service originates at the network part of the  communication system for
delivery to the mobile station, the scheduler, of whichever  architecture,
is able easily to obtain information related to the QoS associated with the
communication service. But, when the communication service originates at
the mobile 20 station for communication to the network part, the scheduler
is only made aware of the  QoS to be associated with the communication
service if the mobile station notifies the  scheduler. While existing
proposals have been set forth to use a layer 3 binary large  object block
(BLOB), such higher-level signaling is slow, and also for other reasons is
inadequate. 25 The mobile station includes apparatus 52 that selects
service quality levels and, in  one implementation, provides indications of
the QoS to be associated with a  communication service instance originated
at the mobile station to permit the scheduling  entity to schedule
communication resources to facilitate the effectuation of the
communication service at the desired QoS level. The elements forming the
apparatus are 30 functionally represented and are implementable in any
desired manner, such as by  algorithms executable by processing circuitry.
10 Here, the apparatus includes a detector 54 and a service quality
indication selector  and message generator 56. The detector is coupled to
the transceiver circuitry and  operates to detect indications sent by the
network to identify the scheduling architecture  of the network. That is to
say, the network sends signals that identify its system 



5 architecture. Thereby, the mobile station is made aware of whether the
scheduling  architecture of the network is distributed or is centralized.
The detections made by the  detector are provided to the selector message
generator. The detector is here shown at the  physical layer. The detector
alternately is positionable elsewhere. The signal quality indication
message generator is further coupled to the upper  10 level logical layer
18, here, the application layer 58, at which the communication service
data is fonned. Two application layer applications 58 are shown in the
figure to represent  the multiple service instance capability of the mobile
station. The message generator  operates to generate a service quality
indication message associated with each  communication service that is to
be performed by the mobile station. The service quality 15 indication
message identifies the QoS that is to be associated with the communication
service. Once generated, the message is provided to the transceiver
circuitry and the  message is transmitted. The message generator here forms
a MAC-layer message, a layer  2 message. The message, when delivered to the
network, is provided to the scheduler so  that scheduling of communication
resources to effectuate the reverse-link communication 20 service are
allocated to permit the effectuation of the communication service at the
desired QoS level. The information contained in the message is dependent,
not only upon the QoS  level that is associated with the communication
service, but also responsive to the  scheduling architecture of the
network. When the scheduling architecture is of one type, 25 the
information contained in the message is of a first type, usable by the
scheduler 44  embodied at the base station. And, when the scheduling
architecture is of another type,  the information contained in the message
is of a second type, usable by the scheduler 46.  When the scheduling
architecture is of the first type, the message formed by the message
generator includes a service reference identifier (SR ID) and a buffer
size/status and/or 30 mobile station transmitting power. When the
scheduling architecture is of the second  type, the message generated by
the message generator includes an indication of the traffic  I1 class of
the communication service. And, the buffer size/status and/or the mobile
station  



transmitting power is also contained in the message. Figure 2 illustrates a
representation, shown generally at 62, that identifies the  factors that
are considered in the design of QoS control for reverse link
communications,  5 such as effectuation of reverse link IxEV-DV and 1xEV-DO
communication services in a CDMA2000 system. Four factors are illustrated,
handoff 64, scheduler deployment 66,  QoS differentiation 68, and mobile
station feedback 72. The handoff factor includes soft  handoff 74 and
non-soft handoff 76. The scheduler deployment factor includes  centralized
and distributed architectures 78 and 82. The QoS differentiation factor 10
includes inter-user and intra-user differentiations 84 and 86. The mobile
station feedback  factors include feedback frequency 88 and feedback
information 92. Sub-factors of the  feedback frequency factor include
MAC/PHY layer signaling 94 and higher layer  signaling 96. And, sub-factors
of feedback information include available transmit power  98, buffer status
1 02, and other QoS information 104. 15 The consideration factors are all
correlated and should be considered together  when designing the QoS
control for the reverse link. Through operation of an  embodiment of the
present invention, the scheduling deployment factor and the QoS
differentiation are leveraged and the QoS differentiation and mobile
station feedback  factors are leveraged. And, through operation of an
embodiment of the present invention, 20 MAC signaling between the mobile
station and the base station pursuant to 1xEV-DV or  lxEV-DO reverse link
communication services is utilized. Multiple data service  instances,
active at the same time at the mobile station, with different QoS
requirements,  are handled pursuant to operation of an embodiment of the
present invention. Each data  instance carries its own data flow to or from
the upper layer application. While forward 25 link communications are
readily handled by the base station for each service based upon  its
associated QoS information and buffer status. Inter-user and intra-user QoS
support is  also provided on the forward link. Through operation of an
embodiment of the present  invention, the packet arrival and buffer status
inside of the mobile station is reported to  the network so that the
resource assignment can be made by the scheduling entity thereof. 30 The
CDMA2000 network architecture consists of two scheduling schemes. The  



scheduling schemes comprise centralized scheduling and distributed
scheduling. 12 In centralized scheduling, the scheduler is co-located with
the base station  controller and is responsible for simultaneous scheduling
of mobile stations across  multiple cells. In other words, this type of
scheduler, i.e., the scheduler 46 shown in  Figure 1, performs scheduling
on a large scale including soft handoff consideration. 5 Centralized
scheduling is suitable, e.g., for slow fading and constant bid rate
conditions.  The base station controller, and centralized scheduler, has
the knowledge of each  individual service. For example, the base station
controller is aware of a service instance,  SR_ID and its QoS requirement.
In another architecture, each base station in the active set performs the
scheduling  10 without coordination between the base stations. During soft
handoff, the mobile station  uses a certain rule to decide the rate
assignment from the active set. A scheduling  architecture of this type
experiences shorter delay and has fresher knowledge about the  radio
channel and traffic conditions. Distributed scheduling is particularly
suitable in  conditions of fast fading and variable bit rate services. 15
The base station, and its distributed scheduler, e.g., the scheduler 44
shown in  Figure 1, does not have knowledge of each individual
communication service. For  example, the base station may not be aware of
the service instance, SR_ID, and its QoS  requirement. Figure 3 illustrates
a representation of a distributed scheduling architecture in  20 which a
plurality of base stations 26 are positioned in conventional manner. Each
base  station includes a scheduler 44. A mobile station 12 is also shown in
the Figure. Figure 4 illustrates an exemplary, centralized scheme. That is
to say, the  scheduler 46 is embodied at the base station controller 28.
The base station controller is  coupled to a plurality of base stations 26.
A mobile station 12 is also shown in the figure. 25 The representations of
both Figures 3 and 4 assume the backhaul resource. Scheduling
architectures normally co-exist in the network part of the communication
system.  Alternately, the scheduler is implemented at a selected one of the
base station controller  



or the base stations. The QoS requirement of each connected service is
supported in each  of the scheduling environments. 30 When centralized
scheduling is utilized, i.e., the network comprises a centralized
scheduler, the scheduler is located within the base station controller,
such as the scheduler  13 46 embodied at the base station controller shown
in Figure 1. When the mobile station  negotiates a connection establishment
for a service instance, a service reference identifier,  SR ID, is
assigned, and negotiated QoS attributes are stored at the base station
controller.  When the mobile station makes a rate request for the connected
instance, i.e., the 5 communication service instance, the following
information is reported: SR ID, and the  buffer size/status and/or the
mobile station transmitting power. The three-bit SR_ ID identifies the
requesting data instance and the buffer size  indicates the current
buffered data waiting for transmission on the reverse link. The base
station controller receives the QoS attributes for the data instance from
the SR ID. And, 10 a determination is made of the priority of the rate
request. A grant decision is made based  upon the current buffer size of
the data instance, the transmitting power of the mobile  station, and the
QoS requirements on the data rate, delay, and error rate. Due to the
reverse feedback with the SR ID, the centralized scheduler 46
differentiates QoS amongst applications for a particular mobile station
when, e.g.,  15 multiple communication service instances are concurrently
performed. When distributed scheduling is performed, the SR_ID is not known
to the base  station. The mobile station is required to feedback some QoS
profile information to assist  the base station in making the decision.
Traffic classes amongst the QoS attributes are  defined for end-to-end
quality of service. It represents the QoS category of the service 20
instance. When the mobile station makes the rate request for the connected
instance, the  following information is reported: the traffic class and the
buffer size/status and/or the  mobile station transmitting power. The base
station makes the rate grant decision based upon the traffic class of the  



25 connected service, the amount of data in its buffer, and/or the mobile
station transmitting  power. During a soft handoff, the mobile station
utilizes some rule, e.g., an or-of-down  rule to decide the rate
assignment. Even if multiple data instances concurrently performed at the
mobile station belong to the same traffic class, the base station still is
able to satisfy the requirement of each instance as the rate request and
resource 30 assignment are handled in synchronous manner.  14 Figure 5
illustrates a timing diagram 112 representative of exemplary timing
relationships in exemplary operation of a multiple instance implementation
of the  communication system shown in Figure 1. Two instances, instance II
and instance I 114  and 116, respectively, are shown in the diagram. Two
frames of the second instance are 5 shown. Rate requests 118 and 122 for
the first and second instances are shown. And, the  rate grants 124,
responsive to the rate requests, are also represented in the figure. Due to
the reverse feedback with traffic class indications, the distributed
scheduler  44 is able to differentiate the QoS levels amongst users. With
respect to scheduling mode  selection, the mobile station reports the
amount of data in its buffer and/or the 10 transmitting power in either of
the centralized or distributed scheduling environments.  The only control
information that is reported differently is the SR ID versus traffic class.
During the service connection or configuration, the network, e.g., the base
station or base  station controller, indicates the scheduling mode. The
network also provides information  to instruct the mobile station what to
report, e.g., either the SR_ID or the traffic class. 15 When both of the
schedulers are co-located, and the switch is required during the call, the
base station notifies the mobile station to change the reporting field by,
e.g., UHDM  (universal handoff direction message) or a service
configuration message. Figure 6 illustrates a representation 128 that
identifies the combinations of  possible scenarios of scheduler
implementations and soft/non-soft handoff. Four  20 scenarios 132, 134,
136, and 138 are possible. The communication services are of any of various
types, implementable in the  exemplary implementations as IxEV-DV or
lxEV-DO data services effectuated on a  



reverse link. Conversational, streaming, interactive, and background
classes, as well as  others, all are implementable and are representative
of the communication services 25 facilitated pursuant to operation of an
embodiment of the present invention. A  conversational class has the
attributes of two-way, low delay, low data loss rate, and  sensitive to
delay variations. A streaming class is similar, but is one-way and is less
sensitive to delay. A streaming class communication service sometimes
requires high  bandwidth. An interactive class of communication service is
two-way, bursty, and of 30 variable bandwidth requirements, with moderate
delay, and moderate data loss rate,  15 correctable in-part. A background
class is highly tolerant to delay and data loss rate, and  the background
class exhibits variable bandwidth. Figure 7 illustrates a message sequence
diagram, represented at 132,  representative of signaling generated
pursuant to a scenario-1 implementation identified  5 as the scenario I in
Figure 6. Signals 144, 146, 148, 152, and 154 are communicated between the
mobile station and various base stations 26. Figure 8 illustrates a message
sequence diagram 134, corresponding to the  scenario-2 implementation
identified in Figure 6. Signals 156, 158, and 162 are shown,  identifying
signaling between the mobile station, base station, and base station
controller. 10 Figure 9 illustrates a message sequence diagram 136,
corresponding to the  commonly-referenced scenario implementation
identified in Figure 6. Signals 164, 166,  168, 172, and 174 represent
signaling between the mobile station, base stations 26, and  base station
controller 28. Figure 10 illustrates a message sequence diagram 138
representative of signaling  15 in an implementation corresponding to the
corresponding-referenced scenario-4 shown in  Figure 6. Signals 176, 178,
and 182 are representative of signaling generated between the  mobile
station, base station 26, and base station controller 28. Thereby, through
operation of an embodiment of the present invention, QoS  information is
provided by a mobile station to the network part of the communication  20
system to permit scheduling of a reverse link data communication service at
a desired 



QoS level. Layer 2 signaling is used to inform the network part of the QoS
requirements,  thereby permitting the resource allocations to be made
quickly, facilitating  communication service effectuation. The previous
descriptions are of preferred examples for implementing the  25 invention,
and the scope of the invention should not necessarily be limited by this
description. The scope of the present invention is defined by the following
claims.  16 CLAIMS  1. An apparatus comprising: a selector for selecting at
least one service quality level at which at least one data  flow of a
communication service is to be effectuated by the apparatus upon a reverse
channel, the  at least one service quality level being selected based on at
least one upper-layer application  operable by the apparatus, the at least
one upper-layer application being associated with a  respective at least.
one data flow; and a generator for generating at least one service quality
indication message, wherein  the service quality indication message
indicates the selected service quality level at which a  respective data
flow of the communication service is to be effectuated, the at least one
service  quality indication message including a transmitting power
indication. 2. The apparatus of claim 1 wherein the service quality
indication message is  transmitted through a Medium Access Control layer.
3. The apparatus of claim 1 wherein the communication service comprises a
cdma  2000 packet communication service and wherein the service quality
indication message indicates  the service quality level at which the cdma
2000 packet communication service is to be  effectuated. 4. The apparatus
of claim 3 wherein the cdma 2000 packet communication service  comprises a
lx EV-DV communication service and wherein the service quality indication
message generated by said generator indicates the service quality level at
which the lxEV-DV  cdma 2000 packet communication service is to be
effectuated. 5. The apparatus of claim 3 wherein the cdma 2000 packet
communication service  



comprises a IxEV-DO communication service and wherein the service quality
indication 17 message generated by said service quality indication message
generator indicates the service  quality level at which the IxEV-DO edrna
2000 packet communication service is to be  effectuated. 6. The apparatus
of claim I wherein the apparatus comprises a mobile station of a  packet
radio communication system that defines a reverse link channel and wherein
the reverse  quality indication message indicates the service quality level
at which the communication service  is to be effectuated upon the reverse
link channel. 7. The apparatus of claim 6 wherein the service quality
indication message that  indicates the service quality level at which the
communication service is to be effectuated  includes a first information
when the packet radio communication system is of a distributed  scheduling
structure. 8. The apparatus of claim 7 wherein the first information
comprises an identifier  that identifies the communication service and a
transmitting power indication. 9. The apparatus of claim 8 wherein the
identifier that identifies the communication  service comprises a traffic
class indicia. 10. The apparatus of claim 6 wherein the service quality
indication message that  indicates the service quality level at which the
communication service is to be effectuated  includes second information
when the packet radio communication system is of a centralized  scheduling
architecture. 11. The apparatus of claim 10 wherein the second information
comprises an identifier  that identifies the communication service and a
buffer indicia. 12. The apparatus of claim 1 I wherein the identifier that
identifies the  communication service comprises a service reference
identifier. 18 13. The apparatus of claim 6 wherein the packet radio
communication system further  defines a forward link channel and wherein
said apparatus further comprises a detector embodied  at the mobile
station, said detector for detecting an indication, communicated to the
mobile  



station upon the forward link, of a type of scheduling architecture of
which the packet radio  communication system is comprised. 14. The
apparatus of claim 13 wherein the service quality indication message is of
values of levels responsive, in part, to the indication detected by said
detector. 15. The apparatus of claim 1 wherein the communication service
comprises a first  communication data flow and a second communication data
flow, and wherein said generator  generates a first service quality
indication message to identify a first selected service quality level  at
which the first communication service is to be effectuated, and a second
service quality  indication message to identify a second selected service
quality level at which the second  communication service is to be
effectuated. 16. The apparatus of claim I wherein the at least one service
quality level is selected  based on at least one upper-layer application
comprising an application-layer application. 17. An apparatus comprising: a
transceiver embodied at a network device; and a detector embodied at a
network device and coupled to the transceiver, said  detector being adapted
to detect delivery at the network device of at least one service quality
indication message that indicates a selected service quality level al which
at least one data flow of  a communication service is to be effectuated
upon a reverse link channel, the at least one service  quality level having
been selected based on at least one upper-layer application, the at least
one  upper-layer application being associated with a respective at least
one data flow, the service  quality indication message forming a MAC layer
message and including a transmitting power  indication. 19 18. The
apparatus of claim 17 wherein communication service comprises a edma  2000
pocket communication service and wherein the service quality indication
message indicates  the service quality level at which the cdma 2000 pocket
communication service is to be  effectuated. 19. A method comprising:
selecting at least one service quality level at which at least one data
flow of a  



communication service is to be effectuated upon a reverse channel, the at
least one service  quality level being selected based on at least one
upper-layer application operable by the  apparatus, the at least one
upper-layer application being associated with a respective at least one
data flow; and generating at least one service quality indication message,
the service quality  indication message indicating the selected service
quality level at which a respective data flow of  the communication service
is to be effectuated, the at least one service quality indication message
including a transmitting power indication. 20. The method of claim 19
wherein the communication device service is operable in  a radio
communication system and wherein said method further comprises an
operation, prior to  said operation of selecting, of detecting indications
of scheduling architecture in the radio  communication system. 21. The
method of claim 20 wherein information contained in the service quality
indication message comprises values, responsive in part to detections made
during said operation  of detecting. 22. An apparatus comprising: a
selector for selecting service quality levels at which respective data
flows of  concurrent instances of a communication service are to be
effectuated by the apparatus upon a  reverse channel, the service quality
levels being selected based on upper-layer applications  operable by the
apparatus, the upper-layer applications being associated with respective
instances;  and 20 a generator for generating at least one service quality
indication message, wherein  the service quality indication message
indicates at least one of the selected service quality levels  at which at
least one of the respective data flows of the instances of the
communication service is  to be effectuated, the at least one service
quality indication message including a transmitting  power indication. 23.
An apparatus comprising: a transceiver embodied at a network device; and 



a detector embodied at the network device and coupled to the transceiver,
said  detector being adapted to detect delivery at the network device of at
least one service quality  indication message that indicates at least one
of a plurality of selected service quality levels at  which respective data
flows of concurrent instances of a communication service are to be
effectuated by the apparatus upon a reverse link channel, the service
quality levels having been  selected based on upper-layer applications, the
upper-layer applications being associated with  respective instances, the
service quality indication message forming a MAC layer message and
including a transmitting power indication. 24. A method comprising:
selecting service quality levels at which respective data flows of
concurrent  instances of a communication service are to be effectuated by
an apparatus upon a reverse channel,  the service quality levels being
selected based on upper-layer applications operable by the  apparatus, the
upper-layer applications being associated with respective instances; and
generating at least one service quality indication message, the service
quality  indication message indicating at least one of the selected service
quality levels at which at least  one of the respective data flows of the
instances of the communication service is to be effectuated,  the at least
one service quality indication message including a transmitting power
indication. 25. An apparatus comprising: processing circuitry configured to
select a service quality level at which a data  flow of a communication
service is to be effectuated by the apparatus upon a reverse channel, the
21 service quality level being selected based on an upper-layer application
operable by the apparatus,  the upper-layer application being associated
with the data flow, wherein the processing circuitry is also configured to
generate a service quality  indication message indicating the selected
service quality level at which the data flow of the  communication service
is to be effectuated. 26. The apparatus of Claim 25, wherein the processing
circuitry being configured to  generate a service quality indication
message includes being configured to generate a service  quality indication
message that is transmittable through a Medium Access Control layer. 



27. The apparatus of Claim 25, wherein the communication service comprises
a cdma  2000 packet communication service, and wherein the processing
circuitry being configured to  generate a service quality indication
message includes being configured to generate a service  quality indication
message that indicates the service quality level at which the cdma 2000
packet  communication service is to be effectuated. 28. The apparatus of
Claim 27, wherein the cdma 2000 packet communication  service comprises a
lx EV-DV communication service, and wherein the processing circuitry being
configured to generate a service quality indication message includes being
configured to generate  a service quality indication message that indicates
the service quality level at which the IxEV-DV  edma 2000 packet
communication service is to be effectuated. 29. The apparatus of Claim 27 ,
wherein the cdma 2000 packet communication  service comprises a 1xEV-DO
communication service, and wherein the processing circuitry being
configured to generate a service quality indication message includes being
configured to generate  a service quality indication message that indicates
the service quality level at which the 1xEV-DO  cdma 2000 packet
communication service is to be effectuated. 30. The apparatus of Claim 25,
wherein the apparatus comprises a mobile station of a  packet radio
communication system that defines a reverse link channel, and wherein the
processing circuitry being configured to generate a service quality
indication message includes 22 being configured to generate a service
quality indication message that indicates the service quality  level at
which the communication service is to be effectuated upon the reverse link
channel. 31. The apparatus of Claim 30, wherein the processing circuitry
being configured to  generate a service quality indication message includes
being configured to generate a service  quality indication message that
includes first information when the packet radio communication  system is
of a distributed scheduling structure. 32. The apparatus of Claim 31,
wherein the first information comprises an identifier  that identifies the
communication service, and a transmitting power indication. 33. The
apparatus of Claim 32, wherein the identifier that identifies the
communication service comprises a traffic class indicia. 



34. The apparatus of Claim 30, wherein the processing circuitry being
configured to  generate a service quality indication message includes being
configured to generate a service  quality indication message that includes
second information when the packet radio  communication system is of a
centralized scheduling architecture. 35. The apparatus of Claim 34, wherein
the second information comprises an  identifier that identifies the
communication service, and a buffer indicia. 36. The apparatus of Claim 35,
wherein the identifier that identifies the  communication service comprises
a service reference identifier. 37. The apparatus of Claim 30, wherein the
packet radio communication system  further defines a forward link channel,
and wherein the processing circuitry is further configured  to detect an
indication, communicated to the mobile station upon the forward link, of a
type of  scheduling architecture of which the packet radio communication
system is comprised. 23 38. The apparatus of Claim 37, wherein the service
quality indication message is of  values of levels responsive, in part, to
the indication detected by the processing circuitry. 39. The apparatus of
Claim 25, wherein the communication service comprises a first
communication data flow and a second communication data flow, and wherein
the processing  circuitry is configured to generate a first service quality
indication message to identify a first  selected service quality level at
which the first communication service is to be effectuated, and a  second
service quality indication message to identify a second selected service
quality level at  which the second communication service is to be
effectuated. 40. The apparatus of Claim 25, wherein the processing
circuitry being configured to  select a service quality level includes
being configured to select service quality levels at which  respective data
flows of concurrent instances of a communication service are to be
effectuated by  the apparatus upon a reverse channel, the service quality
levels being selected based on upper- layer applications operable by the
apparatus, the upper-layer applications being associated with  respective
instances, and wherein the processing circuitry being configured to
generate a service quality  indication message includes being configured to
generate a service quality indication message  



indicating at least one of the selected service quality levels at which at
least one of the respective  data flows of the instances of the
communication service is to be effectuated. 41. A method comprising:
selecting a service quality level at which a data flow of a communication
service  is to be effectuated by an apparatus upon a reverse channel, the
service quality level being  selected based on an upper-layer application
operable by the apparatus, the upper-layer  application being associated
with the data flow; and generating a service quality indication message
indicating the selected service  quality level at which the data flow of
the communication service is to be effectuated. 42. The method of Claim 41
, wherein the communication service is operable in a  radio communication
system, and wherein the method further comprises detecting indications of
24 scheduling architecture in the radio communication system before
selecting the service quality  level. 43. The method of Claim 42, wherein
information contained in the service quality  indication message comprises
values, responsive in part to detections made as the indications of
scheduling architecture are detected. 44. The method of Claim 41, wherein
selecting a service quality level comprises  selecting service quality
levels at which respective data flows of concurrent instances of a
communication service are to be effectuated by an apparatus upon a reverse
channel, the service  quality levels being selected based on upper-layer
applications operable by the apparatus, the  upper-layer applications being
associated with respective instances, and wherein generating a service
quality indication message comprises generating at  least one service
quality indication message, the service quality indication message
indicating at  least one of the selected service quality levels at which at
least one of the respective data flows of  the instances of the
communication service is to be effectuated. 45. An apparatus comprising:
processing circuitry configured to detect delivery at the apparatus of a
service  quality indication message that indicates a selected service
quality level at which a data flow of a  



communication service is to be effectuated upon a reverse link channel, the
service quality level  having been selected based on an upper-layer
application, the at least one upper-layer application  being associated
with the data flow. 46. The apparatus of Claim 45, wherein communication
service comprises a cdma  2000 packet communication service, and wherein
the service quality indication message indicates  the service quality level
at which the cdma 2000 packet communication service is to be  effectuated.
47. The apparatus of Claim 45, wherein processing circuitry being
configured to  detect delivery of a service quality indication message
includes being configured to detect  25 delivery of a service quality
indication message that indicates at least one of a plurality of selected
service quality levels at which respective data flows of concurrent
instances of a communication  service are to be effectuated by the
apparatus upon a reverse link channel, the service quality  levels having
been selected based on upper-layer applications, the upper-layer
applications being  associated with respective instances. 48. A method
comprising: detecting delivery of a service quality indication message that
indicates a selected  service quality level at which a data flow of a
communication service is to be effectuated upon a  reverse link channel,
the service quality level having been selected based on an upper-layer
application, the at least one upper-layer application being associated with
the data flow; and  scheduling of communication resources to permit the
effectuation of the communication service  upon the reverse link channel at
the selected service quality level. 49. The method of Claim 48 , wherein
detecting delivery of a service quality  indication message comprises
detecting delivery of a service quality indication message that  indicates
at least one of a plurality of selected service quality levels at which
respective data flows  of concurrent instances of a communication service
are to be effectuated by the apparatus upon a  reverse link channel, the
service quality levels having been selected based on upper-layer
applications, the upper-layer applications being associated with respective
instances. 26 


