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(57) ABSTRACT 

Method and apparatus for processing packet ?oWs in a 
communication system. In one embodiment, a resource 
reservation message includes packet ?oW parameter infor 
mation used to determine ?oW treatment of the associated 
packet ?oW. The packet ?oW mapping is based on the quality 
of service of the associated packet ?oW. In another embodi 
ment, a bearer connection is established and monitored for 
information relating to How treatment. 
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PACKET FLOW PROCESSING IN A 
COMMUNICATION SYSTEM 

CLAIM OF PRIORITY UNDER 35 U.S.C. §120 

[0001] The present Application for Patent is a Continua 
tion in Part and claims priority to patent application Ser. No. 
10/170,059 entitled “PACKET FLOW PROCESSING IN A 
COMMUNICATION SYSTEM” ?led Jun. 10, 2002, and 
assigned to the assignee hereof and hereby expressly incor 
porated by reference herein. 

BACKGROUND 

[0002] 1. Field 

[0003] The present invention relates to packet ?oW pro 
cessing in a communication system, and more speci?cally to 
packet ?oW mapping and treatment to support multiple 
service instances in a communication system having an 
Internet Protocol (IP) component. 

[0004] 2. Background 

[0005] Communication systems supporting data commu 
nications often include an Internet Protocol (IP) component 
or portion, Wherein data is communicated in an IP format. 
Similarly, a communication system may be in communica 
tion With an IP system, or may participate in a communi 
cation With an IP node. For such communications, data is 
transported in packets; a sequence of packets is referred to 
as a “packet flow.” In order to process the packet ?oW, the 
infrastructure element(s) of a communication system require 
certain information. For example, the infrastructure ele 
ment(s) may need header compression and/or mapping 
information so that the infrastructure element(s) can direct 
the packet ?oWs to appropriate link-layer connections. 

[0006] There is therefore a need in the art to provide 
packet ?oW information to the infrastructure elements 
requiring such information. Similarly, there is a need for an 
ef?cient method for mapping and treatment of packet ?oWs 
in a communication system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] FIG. 1 is a communication system. 

[0008] FIG. 2 is a call ?oW for a processing Wherein a 
PDSN determines the How treatment and the mapping for a 
packet ?oW from RSVP message(s). 

[0009] FIG. 3 is a call ?oW for a processing Wherein a 
PDSN determines the How treatment and the mapping from 
“sniffing” Session Initiation Protocol (SIP) messages. 

[0010] FIG. 4 illustrates a communication system sup 
porting Resource Reservation Protocol. 

[0011] 
?oWs 

FIG. 5 is a mobile station adapted to process packet 

[0012] FIGS. 6-8 illustrate packet ?oW processing accord 
ing to various embodiments. 

[0013] FIG. 9 is a Multi-Channel FloW Treatment Proto 
col (MCFTP) packet format. 

DETAILED DESCRIPTION 

[0014] The Word “exemplary” is used herein to mean 
“serving as an example, instance, or illustration.” Any 
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embodiment described herein as “exemplary” is not neces 
sarily to be construed as preferred or advantageous over 
other embodiments. 

[0015] FIG. 1 is a communication system 100 adapted for 
data communications. The communication system 100 
includes a Mobile Station (MS) 102 in communication With 
a Base Station (BS) 104. The BS 104 is further in commu 
nication With a Packet Data Service Node (PDSN) 106, as 
Well as With other components for processing voice com 
munications, etc. (not shoWn). The PDSN 106 serves as an 
interface for the MS 102 and the BS 104 With data netWorks, 
such as netWorks supporting IP communications. 

[0016] The MS 102 supports data communications, 
Wherein several A10 connections and Service Option (SO) 
connections are illustrated. A SO connection is used for 
communication of a selected Service Option, such as packet 
data services. An A10 connection then provides a link for 
sending Internet Protocol (IP) packets betWeen the PDSN 
106 and BS 104. The SO connection provides a link for 
sending IP packets betWeen the MS 102 and BS 104. There 
is a one-to-one mapping betWeen the SO connection (MS 
BS) and A10 connection (BS-PDSN). Multiple A10/SO 
connection pairs are illustrated in FIG. 1, as the MS 102 
supports multiple simultaneous connections. In other Words, 
the MS 102 is able to process multiple packet ?oWs in 
parallel. Each packet How is assigned to an A10 connection 
or link. The assignment of a packet How to an A10 link is 
referred to as packet ?oW “mapping” and is determined by 
the PDSN. There are a variety of criteria and algorithms for 
such mapping that are applicable in the system 100 of FIG. 
1. 

[0017] As discussed hereinabove, each SO connection or 
link betWeen the MS 102 and BS 104 has a corresponding 
A10 connection or link betWeen the BS 104 and the PDSN 
106. The correspondence is illustrated by the dashed lines 
through BS 104. SO/AlO connections may be used for a 
bi-directional or interactive communication, such as a Voice 
over IP (VOIP) communication, or may be used for a 
unidirectional communication, such as to doWnload data or 
for the streaming of information from an Internet source. As 
the number of type of data communications increases, 
SO/AlO connections may be implemented for more and 
more of these communications. Note that multiple SO 
connections (a.k.a. service instances) are needed to support 
different QoS requirements of packet ?oWs. For example, 
the MS 102 may have tWo active SO connections. The ?rst 
SO connection having retransmission mechanisms to pro 
vide reliable transport over the air at the cost of transmission 
latency, and, therefore, is used for transporting data that 
requires reliable transmission. The second SO connection 
may not have retransmission mechanisms and is used for 
transporting data that requires expedited transmission. 

[0018] The PDSN 106 further includes the Authentication 
Accounting and Authorization 112. The AAA 112 
serves to authenticate connections and keep track of the 
accounting for billing, etc. by the carrier or service provider. 
The PDSN 106 receives packet ?oWs from a Corresponding 
Node (CN) 108 as Well as from other sources 110. The CN 
108 may be a node on the Internet, a service provider, a 
terminal, etc. In other Words, the CN 108 is a source of 
information or a participant to a communication. Note that 
the PDSN 106 may receive multiple f packet ?oWs from 
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multiple sources, wherein said packet ?oWs are destined for 
multiple participants, such as MS 102. Each packet How is 
mapped to a corresponding SO/A10 connection and is 
processed according to the parameters negotiated by the 
participants. 

[0019] The How mapping and treatment of each packet 
How is particularly important When multiple service 
instances are set up to a given user, such as MS 102. If the 
MS 102 has multiple active service instances and the MS 
102 uses multiple header compression algorithms, the PDSN 
106 Will desire information for processing the packet ?oWs 
associated With each service instance. Information includes, 
but is not limited to, the speci?c header compression algo 
rithms used for each packet ?oW, and the mapping of each 
packet How to each A10 connection. 

[0020] The embodiment described herein beloW is one 
method that provides ?oW treatment information via an 
RSVP message that contains a neW object called the How 
treatment. The RSVP message is a resource reservation 
setup protocol designed for integrated services on the Inter 
net, and is described in RFC 2205 entitled “Resource 
ReSerVation Protocol (RSVP)” by R. Branden, et al. The 
RSVP protocol is used by a host to request speci?c qualities 
of service from the netWork for particular application data 
streams or ?oWs. RSVP is also used by routers to deliver 
Quality-of-Service (QoS) requests to all nodes along the 
path(s) of the ?oWs and to establish and maintain state to 
provide the requested service. RSVP requests Will generally 
result in resources being reserved in each node along the 
data path. The RSVP message provides packet ?lters for 
bi-directional packet ?oWs (e. g., interactive VolP session) or 
unidirectional packet ?oWs (e.g., streaming session). Packet 
?lters are used by a node to recogniZe a particular packet 
?oW. 

[0021] RSVP de?nes a “session” to be a data How With a 
particular destination and transport-layer protocol. RSVP 
treats each session independently. An RSVP session is 
de?ned by the triple: (DestAddress, Protocolid [DstPort]). 
Here DestAddress, the IP destination address of the data 
packets, may be a unicast or multicast address. Protocolid is 
the IP protocol ID. The optional DstPort parameter is a 
“generalized destination port”, i.e., some further demulti 
pleXing point in the transport or application protocol layer. 
DstPort could be de?ned by a User Datagram Protocol/ 
Transmission Control Protocol (UDP/TCP) destination port 
?eld, by an equivalent ?eld in another transport protocol, or 
by some application-speci?c information. 

[0022] Upon establishment of a main service instance, 
When the MS 102 decides to setup an auxiliary service 
instance, the MS 102 sends an RSVP PATH and RESV 
Messages to request Quality of Service (QoS) resources. In 
the RSVP RESV Message, the MS 102 Will characteriZe the 
packet ?oW via IP addresses and port numbers and conveys 
the codec type and header compression type. Upon receiving 
the RSVP RESV Message, the PDSN Will eXamine the 
information and request a neW A10 connection to BS and 
associate the neWly-established A10 connection With the 
packet ?oW characteriZed by the Filter Spec and optionally 
the Session Class (de?ned hereinbeloW With respect to the 
RSVP type protocols). FIG. 4 details the format of an RSVP 
message consistent With RFC 2205. The RSVP message is 
illustrated as an eXample of a message that may be used for 
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transmission of the information needed by the PDSN for 
packet ?oW treatment and/or mapping. Alternate embodi 
ments may implement other messages to provide the same or 
similar information. 

[0023] Note that throughout the discussion of RSVP type 
protocols, directional terms are de?ned according to the 
direction of the How of data. RSVP messages carrying 
reservation requests originate at receivers and are passed 
upstream toWards the sender(s). Speci?cally, the directional 
terms “upstream” vs. “downstream”, “previous hop” vs. 
“next hop”, and “incoming interface” vs. “outgoing inter 
face” are de?ned With respect to the direction of data ?oW. 

[0024] FIG. 4 illustrates a communication system having 
a host 401 and a router 450 implementing the RSVP 
protocol. As illustrated, the host 401 includes an application 
unit 404 bidirectionally coupled to an RSVP process unit 
404. The RSVP process unit determines the appropriate 
RSVP message and content for transmission and also con 
siders those RSVP messages and content received from the 
router 450. The RSVP process unit 404 is coupled to a policy 
control unit 506. Communication Within the host 401 is via 
a communication bus 420. The host 401 further includes an 
admission control unit 408, a packet scheduler 410, and a 
classi?er 412. 

[0025] Continuing With FIG. 4, the router 450 includes 
similar units as in the host 401, hoWever the con?guration 
may be implemented in a slightly different manner. The 
router 450 includes routing unit 452, RSVP process unit 454, 
policy control unit 456, admission control unit 458, packet 
scheduler 460, classi?er 462, all in communication via 
communication bus 480. Note that RSVP process unit 404 
communicates RSVP messages to and from RSVP process 
unit 454. 

[0026] Within system 400, Quality of service is imple 
mented for a particular data How by mechanisms collec 
tively called “traf?c control”. These mechanisms include (1) 
a packet classi?er (classi?er 412, 462), (2) admission control 
(admission control 408, 458), and (3) a “packet scheduler” 
(packet scheduler 410, 460) or some other link-layer-depen 
dent mechanism to determine When particular packets are 
forWarded. The “packet classi?er” mechanism or classi?er 
412, 462 determines the QoS class (and perhaps the route) 
for each packet. For each outgoing interface, the “packet 
scheduler” or other link-layer-dependent mechanism 
achieves the promised QoS. Traffic control implements QoS 
service models de?ned by the Integrated 

[0027] During reservation setup, an RSVP QoS request is 
passed to tWo local decision modules, “admission control” 
(admission control 408, 458) and “policy control” (406, 
456). Admission control 408, 458 determines Whether the 
node has suf?cient available resources to supply the 
requested QoS. Policy control (406, 456) determines 
Whether the user has administrative permission to make the 
reservation. If both checks succeed, parameters are set in the 
packet classi?er and in the link layer interface (e.g., in the 
packet scheduler) to obtain the desired QoS. If either check 
fails, the RSVP program returns an error noti?cation to the 
application process that originated the request. 

[0028] RSVP protocol mechanisms provide a general 
facility for creating and maintaining distributed reservation 
state across a mesh of multicast or unicast delivery paths. 
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RSVP itself transfers and manipulates QoS and policy 
control parameters as opaque data, passing them to the 
appropriate traf?c control and policy control modules for 
interpretation. Since the membership of a large multicast 
group and the resulting multicast tree topology are likely to 
change With time, the RSVP design assumes that state for 
RSVP and traffic control state is to be built and destroyed 
incrementally in routers and hosts. For this purpose, RSVP 
establishes “soft” state; that is, RSVP sends periodic refresh 
messages to maintain the state along the reserved path(s). In 
the absence of refresh messages, the state automatically 
times out and is deleted. In summary, RSVP has the folloW 
ing attributes: 

[0029] 1. RSVP makes resource reservations for both 
unicast and many-to-many multicast applications, 
adapting dynamically to changing group member 
ship as Well as to changing routes. 

[0030] 2. RSVP is simplex, i.e., supports reservations 
for unidirectional data ?oWs. 

[0031] 3. RSVP is receiver-oriented, i.e., the receiver 
of a data How initiates and maintains the resource 
reservation used for that ?oW. 

[0032] 4. RSVP maintains “soft” state in routers and 
hosts, providing graceful support for dynamic mem 
bership changes and automatic adaptation to routing 
changes. 

[0033] 5. RSVP is not a routing protocol but supports 
present and future routing protocols. 

[0034] 6. RSVP transports and maintains traf?c con 
trol and policy control parameters that are opaque to 
RSVP. 

[0035] 7. RSVP provides several reservation models 
to ?t a variety of applications. 

[0036] 8. RSVP provides transparent operation 
through routers that do not support RSVP. 

[0037] 9. RSVP supports both IPv4 and IPv6. 

[0038] An elementary RSVP reservation request consists 
of a “?oWspec” together With a “?lter spec”; the pair is 
called a “?oW descriptor”. The ?oWspec speci?es a desired 
QoS. The ?lter spec, together With a session speci?cation, 
de?nes the set of data packets—the “?oW”—to receive the 
QoS de?ned by the ?oWspec. The ?oWspec is used to set 
parameters in the node’s packet scheduler or other link layer 
mechanism, While the ?lter spec is used to set parameters in 
the packet classi?er. Data packets that are addressed to a 
particular session but do not match any of the ?lter specs for 
that session are handled as best-effort traf?c. 

[0039] The ?oWspec in a reservation request Will generally 
include a service class and tWo sets of numeric parameters: 
(1) an “Rspec” (R for ‘reserve’) that de?nes the desired QoS, 
and (2) a “Tspec” (T for ‘traf?c’) that describes the data ?oW. 
The formats and contents of Tspecs and Rspecs are deter 
mined by the system and are generally opaque to RSVP. 

[0040] The eXact format of a ?lter spec depends upon 
Which IP version is in use. Current versions consider IPv4 or 
IPv6. According to one approach, ?lter specs may select 
arbitrary subsets of the packets in a given session. Such 
subsets might be de?ned in terms of senders (i.e., sender IP 
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address and generaliZed source port), in terms of a higher 
level protocol, or generally in terms of any ?elds in any 
protocol headers in the packet. For eXample, ?lter specs 
might be used to select different sub?oWs of a hierarchically 
encoded video stream by selecting on ?elds in an applica 
tion-layer header. In the interest of simplicity (and to mini 
miZe layer violation), the basic ?lter spec format de?ned in 
the current RSVP speci?cation has a very restricted form: 
sender IP address and optionally the UDP/TCP port number 
SrcPort. 

[0041] At each intermediate node, a reservation request 
triggers tWo general actions, as folloWs: 

[0042] 1. Make a Reservation on a Link: 

[0043] The RSVP process passes the request to admission 
control and policy control. If either test fails, the reservation 
is rejected and the RSVP process returns an error message 
to the appropriate receiver(s). If both succeed, the node sets 
the packet classi?er to select the data packets de?ned by the 
?lter spec, and it interacts With the appropriate link layer to 
obtain the desired QoS de?ned by the ?oWspec. 

[0044] The detailed rules for satisfying an RSVP QoS 
request depend upon the particular link layer technology in 
use on each interface. For a simple leased line, the desired 
QoS Will be obtained from the packet scheduler in the link 
layer driver, for eXample. If the link-layer technology imple 
ments its oWn QoS management capability, then RSVP 
negotiates With the link layer to obtain the requested QoS. 
Note that the action to control QoS occurs at the place Where 
the data enters the link-layer medium, i.e., at the upstream 
end of the logical or physical link, although an RSVP 
reservation request originates from receiver(s) doWnstream. 

[0045] 2. ForWard the Request Upstream: 

[0046] A reservation request is propagated upstream 
toWards the appropriate senders. The set of sender hosts to 
Which a given reservation request is propagated is called the 
“scope” of that request. 

[0047] The reservation request that a node forWards 
upstream may differ from the request that it received from 
doWnstream, for tWo reasons. The traf?c control mechanism 
may modify the ?oWspec hop-by-hop. More importantly, 
reservations from different doWnstream branches of the 
multicast tree(s) from the same sender (or set of senders) 
must be “merged” as reservations travel upstream. 

[0048] When a receiver originates a reservation request, it 
can also request a con?rmation message to indicate that its 
request Was (probably) installed in the netWork. Asuccessful 
reservation request propagates upstream along the multicast 
tree until it reaches a point Where an eXisting reservation is 
equal or greater than that being requested. At that point, the 
arriving request is merged With the reservation in place and 
need not be forWarded further; the node may then send a 
reservation con?rmation message back to the receiver. 

[0049] There are tWo fundamental RSVP message types: 
RESV and PATH. Each receiver host sends RSVP reserva 
tion request (RESV) messages upstream toWards the send 
ers. These messages must folloW exactly the reverse of the 
path(s) the data packets Will use, upstream to all the sender 
hosts included in the sender selection. The RESV message 
results in creation and maintenance of a “reservation state” 
in each node along the path(s). RESV messages are ?nally 
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delivered to the sender hosts themselves, so that the hosts 
can set up appropriate traf?c control parameters for the ?rst 
hop along the path. 

[0050] Each RSVP sender host transmits RSVP “PATH” 
messages doWnstream along the uni-/multicast routes pro 
vided by the routing protocol(s), folloWing the paths of the 
data. These RSVP PATH messages store a “path state” in 
each node along the Way. This path state includes at least the 
unicast IP address of the previous hop node, Which is used 
to route the RESV messages hop-by-hop in the reverse 
direction. Note that future designs may implement routing 
protocols that supply reverse path forWarding information 
directly, replacing the reverse-routing function of path state. 

[0051] A PATH message contains the folloWing informa 
tion in addition to the previous hop address: 

[0052] 1. Sender Template 

[0053] A PATH message is required to carry a Sender 
Template, Which describes the format of data packets that 
the sender Will originate. This template is in the form of a 
?lter spec that could be used to select this sender’s packets 
from others in the same session on the same link. Sender 
Templates have exactly the same expressive poWer and 
format as ?lter specs that appear in Resv messages. There 
fore a Sender Template may specify only the sender IP 
address and optionally the UDP/TCP sender port, and 
assuming the protocol Id speci?ed for the session. 

[0054] 2. Sender Tspec 

[0055] A PATH message is required to carry a Sender 
Tspec, Which de?nes the traffic characteristics of the data 
How that the sender Will generate. This Tspec is used by 
traf?c control to prevent over-reservation, and perhaps 
unnecessary Admission Control failures. 

[0056] 3. Adspec 

[0057] A Path message may carry a package of OPWA 
advertising information, knoWn as an “Adspec”. An Adspec 
received in a PATH message is passed to the local traf?c 
control, Which returns an updated Adspec; the updated 
version is then forWarded in PATH messages sent doWn 
stream. PATH messages are sent With the same source and 

destination addresses as the data, so that they Will be routed 
correctly through non-RSVP cloud. On the other hand, 
RESV messages are sent hop-by-hop; each RSVP-speaking 
node forWards a RESV message to the unicast address of a 
previous RSVP hop. 

[0058] FIG. 2 illustrates bidirectional, interactive call 
processing betWeen a MS 102, BS 104 (Which includes 
Packet Control Function (PCF) operations), PDSN 106, 
AAA 108, and CN 110. The How is described chronologi 
cally in steps labeled (in FIG. 2) from 1 to 16. 

[0059] At a step 1, before the mobile can send Session 
Initiation Protocol (SIP) signaling triggered by applications, 
the MS establishes a Service Option (SO), such as for packet 
data services SO 33. In the example illustrated, the Radio 
Link Protocol (RLP) retransmissions enabled. This provides 
a mechanism for the SIP messages to be transported reliably 
over the air. Note that SIP is detailed in “SIP: Session 
Initiation Protocol” by J. Rosenberg, et al., published by the 
Internet Engineering Task Force having document no. draft 
ietf-sip-rfc245bis-08.ps, dated Feb. 21, 2002; and also in 
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“SIP: Session Initiation Protocol” by M. Handley et al., 
published by the NetWork Working Group having document 
no. RFC 2543, dated March 1999. 

[0060] The Session Initiation Protocol (SIP) is an appli 
cation-layer control (signaling) protocol for creating, modi 
fying, and terminating sessions With one or more partici 
pants. These sessions include Internet telephone calls, 
multimedia distribution, and multimedia conferences. SIP 
invitations used to create sessions carry session descriptions 
that alloW participants to agree on a set of compatible media 
types. SIP makes use of elements called proxy servers to 
help route requests to the user’s current location, authenti 
cate and authoriZe users for services, implement provider 
call-routing policies, and provide features to users. SIP also 
provides a registration function that alloWs users to upload 
their current locations for use by proxy servers. SIP runs on 
top of several different transport protocols. 

[0061] At step 2, the MS establishes a Point-to-Point 
(PPP) session With PDSN. This provides the bearer connec 
tion for the link layer, alloWing establishment of connections 
for packet ?oWs. Note that PPP is detailed in “The Point 
to-Point Protocol (PPP)” by W. Simpson, published by 
NetWork Working Group as RFC 1661, dated July 1994. 

[0062] At step 3, the PDSN sends an Access Request to the 
AAA containing the MS NetWork Access Identi?er (NAI) 
and a credential. The NAI is a unique identi?er for the MS. 
The credential is an authenticator computed by the MS in 
response to a Challenge Handshake Authentication Protocol. 
(CHAP) (if Simple IP is used) or a Foreign Agent Challenge 
(if Mobile IP is used). 

[0063] At step 4, if the mobile is authenticated success 
fully, the AAA sends an Access Accept containing the user 
subscription pro?le. The pro?le consists of tWo parts: an 
Over The Air (OTA) component; and an IP component. 

[0064] At step 5, the PDSN receives and caches the user 
IP subscription pro?le and forWards the user OTA subscrip 
tion pro?le to the BS 

[0065] At step 6, the mobile sends SIP signaling via 
PPP/SO33. The SIP signaling serves to set up a virtual 
bearer connection With the CN. This is an IP bearer con 
nection through Which the packet How Will be transported. 
At step 7, triggered by the SIP signaling (e.g., 183 Session 
Progress), the CN sends an RSVP PATH message toWard the 
MS. In the RSVP Path Message, the CN includes the 
standard RSVP objects Sender Template and Sender Traf?c 
Spec (Tspec) that characteriZe the packet ?oW that Will be 
generated by the CN. At step 8, the PDSN forWards the 
RSVP PATH message to the MS. At step 9, upon receiving 
the RSVP PATH message, the MS uses the information 
contained in the message to calculate the desired QoS 
parameters (i.e., bandWidth and delay) for receiving the 
packet ?oW. The mobile then sends an RSVP RESV message 
to reserve resource along the path to the CN. The RSVP 
RESV message contains the ?oWspec, ?lter spec, and the 
treatment spec, Which is a neW RSVP object speci?c to 
systems supporting the standard offered by a consortium 
named “3rd Generation Partnership Project 2” referred to 
herein as 3GPP2, and TR-45.5 referred to herein as the 
cdma2000 standard. 

[0066] The ?oWspec speci?es a desired QoS. The ?oW 
spec is used to set parameters in the node’s packet scheduler 
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or other link layer mechanism. The ?oWspec in a reservation 
request Will generally include a service class and tWo sets of 
numeric parameters: (1) an “Rspec” (R for ‘reserve’) that 
de?nes the desired QoS, and (2) a “Tspec” (T for ‘traf?c’) 
that describes the data ?oW. The formats and contents of 
Tspecs and Rspecs are determined by the integrated service 
models and are generally opaque to RSVP. 

[0067] The ?lter spec de?nes the packet ?lters for the 
packet ?oW Whose QoS is de?ned by the ?oWspec. The ?lter 
spec is used to set parameters in the packet classi?er. Data 
packets that are addressed to a particular session but do not 
match any of the ?lter specs for that session are handled as 
best-effort traffic. 

[0068] The treatment spec, Which is a neW RSVP object, 
conveys the header compression type that should be used on 
the packet ?oW. 

[0069] Upon receiving the RSVP RESV message, the 
PDSN performs authoriZation based on the PDSN loading 
and local policy, mobile reachability, and user’s IP subscrip 
tion pro?le. If the PDSN rejects the RSVP RESV message, 
the PDSN sends an RSVPTear message toWard the CN and 
a PATHTear message toWard the MS. Else if the RSVP 
RESV is authoriZed, the PDSN examines the treatment spec 
of the RSVP RESV message. The treatment spec contains 
the header compression type that the MS Wants to use on the 
packet ?oW. The PDSN determines Whether or not a neW 
A10 connection is needed. If needed, the PDSN sends an 
All Registration Update (RUP) Message to BS to request 
for a neW A10 connection in step 10. 

[0070] For example: If the header compression type is 
LLAROHC, the PDSN provides noti?cation, via All, to the 
BS to establish a neW A10 connection and initiate the 
establishment of the selected service option instance, such as 
SO 61, With the MS. 

[0071] If the header compression type is ROHC, the 
PDSN sends noti?cation, via A11, to the BS to establish a 
neW A10 connection and initiate the establishment of aux 
iliary service option instance, such as SO 33, (Without RLP 
retransmissions) With the MS. 

[0072] The association betWeen header compression type 
and SO can be done in PDSN or BS. If the association is 
done in the PDSN, then the A11 RUP message Will contain 
the SO number, and the BS uses it to initiate the service 
negotiation With the MS. If the association is done in the BS, 
then the Al 1 RUP message Will contain the header com 
pression type, and the BS Will associate it With a SO number 
and uses it to initiate the service negotiation With the MS. 

[0073] At step 11, the BS responds With All Registration 
Acknowledgement (RACK) Message. At step 12, the BS 
attempts to connect the SO speci?ed in A11 signaling 
message to the MS via Call Assignment Message (CLAM). 
At step 13, the BS connects the SO selected. At step 14, the 
BS sends an A11 RRQ (Registration Request) to establish an 
A10 connection. At step 15, the PDSN responds With an A11 
RRP (Registration Reply). 

[0074] At step 16, upon successful establishment of the 
neW A10 connection, the PDSN associates the neWly estab 
lished A10 connection With the packet ?lters obtained from 
the ?lter spec of the RSVP RESV message in step 9. This 
alloWs the PDSN to perform ?oW mapping on the packet 
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How that ?ts the description of the packet ?lters. The PDSN 
removes the treatment spec from the RSVP RESV message 
and sends it toWard the CN. If for some reason(s) the neW 
A10 connection is not established after a timeout, the PDSN 
sends PATHTear message toWard the MS. 

[0075] From this point the packet How is processed from 
the CN to the MS via the PDSN. The PDSN performs the 
appropriate header compression on the packet How and 
foWard the packet How to the appropriate A10 connection. 

[0076] Note that FIG. 2 illustrates an unidirectional com 
munication from the CN to MS. For interactive bidirectional 
communication betWeen the CN and MS, both the MS and 
the CN are sources and destinations. Therefore, in addition 
to the steps illustrated in FIG. 2 and detailed hereinabove, 
symmetrical steps are initiated from the MS. For example, 
the MS also sends an RSVP Path message. Similarly, the 
PDSN forWards the RSVP Path message to the CN. The CN 
provides an RSVP RESV message; and the PDSN forWards 
the RSVP RESV message to the MS. The RSVP RESV 
message from the CN Will not necessarily trigger the PDSN 
to request A10 connection establishment as in step 10. 

[0077] For the situation of an existing Al 0 connection for 
an auxiliary SO 33 With no RLP retransmission enabled, one 
embodiment utiliZes the existing connection. According to 
an alternate embodiment, the BS establishes another auxil 
iary SO 33 With the MS. In this case, if the MS refuses, then 
the existing auxiliary SO 33 is used to also transport the neW 
codec. 

[0078] FIG. 2 illustrates call How in a spread-spectrum 
communication system adapted for IP communications, and 
capable of processing packet ?oWs. Alternate communica 
tion systems may be employed to provide the information 
necessary for processing a packet ?oW. Such information is 
not limited to the speci?c information detailed in the 
example, but may include any information needed or desired 
by the system components. Similarly, the order of steps may 
be altered according to the design and needs of a given 
system. The call How of FIG. 2 is provided as examples of 
packet ?oW processing. 

[0079] The embodiment described herein beloW is another 
method that provides ?oW treatment and How mapping 
information via an RSVP message. The How treatment and 
mapping information can be derived from the standard 
RSVP objects conveyed in the RSVP RESV message, and 
no neW RSVP object needs to be de?ned as in the previous 
method. 

[0080] The call How is the same as in FIG. 2. One 
difference is that in step 9, the RSVP RESV message only 
contains the ?oWspec and ?lter spec. There is no treatment 
spec that explicitly tells the PDSN What header compression 
type should be used on the packet ?oW. Instead, the PDSN 
uses the ?oWspec to determine the header compression type 
implicitly. 

[0081] The ?oWspec includes the Reservation Spec 
(Rspec) and Traf?c Spec (Tspec). The Rspec describes the 
service rate, and the Tspec describes the token bucket 
parameters (bucket rate, peak rate, bucket dept, maximum 
packet siZe) to characteriZe the traf?c that the CN Will 
generate. The Rspec and Tspec together characteriZe a 
CDMA voice codec (e.g., 13-kbps PureVoice, 8-kbps 
EVRC, 8-kbps SMV, or 4-kbps SMV) that outputs a voice 
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frame every 20 ms. The PDSN is con?gured to recognize 
CDMA voice codec based on the parameter values in the 
?oWspec. If there is a match, and the MS is capable of 
LLAROHC, the PDSN requests the BS to establish a neW 
A10 connection, and the BS establishes SO 61 With the MS. 
If there is no match, then the PDSN concludes that the 
packet ?oW carries a real time codec other than CDMAvoice 
codecs; in this case, if the MS is capable of ROHC and 
currently has no auxiliary SO 33, then the PDSN requests 
the BS to establish a neW A10 connection, and the BS 
establishes an auxiliary SO 33 (RLP retransmission dis 
abled) With the MS. 

[0082] It is possible that a different codec might have the 
same Rspec and Tspec description as a CDMA codec. For 
example, codec X is characteriZed as service rate 8 kbps, 
20-ms constant inter-packet interval, and maximum packet 
siZe of 171 bits plus header overhead, Which is same as the 
EVRC characteriZation. This contribution recommends that 
O-byte header compression is applied to the packet ?oW 
carrying codec X, as if it Was EVRC. Although the loWer 
rate frame siZes of codec X might be different from that of 
EVRC, each loWer-rate frame can be padded and ?tted into 
a CDMA physical-layer frame (full, 1/2, 1A1, or 1/s). 

[0083] FIG. 3 illustrates the call ?oW processing Wherein 
the PDSN determines ?oW treatment and/or mapping from 
“sniffing” SIP messages. Sniffing refers to a process of 
examining messages looking for speci?c information. Typi 
cally, a node Will sniff for speci?c information While ignor 
ing all other information. In the embodiment illustrated in 
FIG. 3, the PDSN sniffs for the speci?c information desired 
to determine treatment of a given packet ?oW and/or for 
mapping of a given packet ?oW. The PDSN sniffs the SIP 
signaling messages. The PDSN ignores other content of the 
SIP message. Alternate embodiments may apply other con 
tent in the SIP message for such processing or for other 
operation of the PDSN. 

[0084] The embodiment illustrated in FIG. 3 provides an 
alternate method to determine ?oW treatment and How 
mapping information, Wherein such determination is based 
on the PDSN snif?ng Session Initiation Protocol (SIP) 
messages. This method relies on the PDSN to sniff SIP 
messages to determine the IP addresses, port numbers, and 
codec of a neW packet ?oW that Will be generated by the CN. 
This provides suf?cient information for the PDSN to deter 
mine ?oW treatment and How mapping. The PDSN also 
determines Whether or not a neW A10 connection is needed 
to transport the packet ?oW. If needed, the PDSN requests 
the BS to establish the A10 connection, and the BS initiates 
the establishment of a neW service instance With the MS. 

[0085] Snif?ng SIP messages requires the PDSN to rec 
ogniZe that an IP packet is carrying a SIP message and pick 
out the essential information from the SIP message. The 
PDSN examines the destination port number of a packet. If 
it is equal to 5060, then the transport payload is carrying a 
SIP message. Note that there are many SIP messages and 
?elds. The PDSN pays attention to the SIP INVITE and SIP 
200 OK messages and may choose to ignore the other SIP 
messages. Note that SIP de?nes a variety of messages. The 
SIP INVITE message indicates that a user or service is being 
invited to participate in a session. An SIP 200 OK message 
indicates that a request has succeeded. Within the SIP 
INVITE and SIP 200 OK messages, the PDSN pays atten 
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tion to the connection ?eld that conveys the IP address 
information, the media ?eld that conveys the port number 
information, and the attribute ?eld that conveys the codec 
type. Based on the codec type, the PDSN determines Which 
header compression type should be used on the packet ?oW. 
For example, if the codec type indicates a CDMA codec 
(e.g., PureVoice, EVRC, or SMV), Link-Layer-Assisted 
Robust Header Compression (LLAROHC) Will be used; if 
the codec type indicates a codec other than a CDMA codec, 
Robust Header Compression (ROHC) Will be used. Alter 
nate systems may support any of a number of codec types, 
and the speci?c details provided herein serve as an example. 

[0086] After the PDSN determines the header compres 
sion type, the PDSN determines Whether or not a neW A10 
connection is needed for the neW packet ?oW. If needed, the 
PDSN requests the BS to establish the A10 connection, and 
the BS initiates the establishment of a neW service instance 
With the MS. Upon successful establishment of the A10 
connection, the PDSN associates the A10 connection With 
the packet ?lters obtained from snif?ng the SIP messages, 
i.e., the connection ?eld and media ?eld of the SIP INVITE 
and SIP 200 OK messages. 

[0087] FIG. 5 illustrates a MS 500 adapted for processing 
packet ?oWs. The MS 500 includes an antenna 510, a 
receiver 520 and a transmitter 530. The receiver 520 and the 
transmitter 530 are each coupled to a Central Processing 
Unit (CPU) 540. The CPU 540 and a memory 550 are each 
coupled to a communication bus 560. Additionally, a packet 
?oW set up unit 570, a packet ?oW processing unit 580, and 
a packet ?oW determination unit 590 are each coupled to the 
communication bus 560. The packet ?oW determination unit 
590 determines the Whether the communication is bidirec 
tional or uni-directional. The packet ?oW set up unit 570 
determines the speci?cs of the packet ?oW, such as codec 
type, header compression. The packet ?oW set up unit 570 
and the packet ?oW determination unit 590 are involved in 
the initial access and set up for the transmission of the packet 
?oW, such as illustrated in FIGS. 2 and 3. Once the 
communication is established, the packet ?oW processing 
unit 580 processes the packet ?oW according to the speci?c 
parameters established. 
[0088] The present invention provides a ?exible method 
for communicating packet ?oW parameters in RSVP mes 
sages Without depending on Differentiated Service Code 
Point (DSCP) Which is conveyed in a ?eld of the IP header, 
protocol types, and Well-known port numbers. The use of a 
message such as the RSVP message may be used for both 
bidirectional and unidirectional packet ?oWs. 

[0089] The use of existing messages to provide the packet 
?oW information accomplishes an ef?cient air-resource allo 
cation and use criteria. In one embodiment, the neW bearer 
connection for the communication, i.e., neW A10 connec 
tion, is not established until the RSVP reservation is autho 
riZed. This avoids requiring termination of the bearer con 
nection (i.e., auxiliary SO, A8/A10 connections) on refusal. 
[0090] In an alternate embodiment additional service 
instance setup may be initiated as illustrated in FIG. 6. The 
call ?oW diagram of FIG. 6 illustrates the additional service 
instance setup procedure When the MS is already active With 
a main service instance established. The procedure is as 
folloWs: 

[0091] At the point a, the PDSN decides to establish the 
additional service instance; the PDSN sends an Al l-Reg 
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istration Update to the PCP. The All-Registration Update 
message allows the PDSN to indicate the applied header 
compression algorithm. The PDSN starts the timer associ 
ated with the Registration Update message, referred to as the 
timer “T’regupd.” 

[0092] At point b, the PCP sends an A9-BS Service 
Request message to the BS in order to request an additional 
service instance, and starts timer referred to as timer 
“Tbmqg.” The mapping between the header compression 
algorithm and the service option may be performed in the 
PCP or the BS. According to one embodiment the determi 
nation is made by TSG-A (Technical Speci?cation Group). 
If the mapping is performed by the PCP, no change is made 
to the existing A9-BS Service Request message. If the 
mapping is performed in the BS, the PCP will indicate the 
applied header compression algorithm to the BS in the 
A9-BS Service Request message. For example, the mapping 
table may be speci?ed as follows: 

Header Compression 
Algorithm Service Option 

ROHC SO33 
LLAROHC SO60 or S061 

[0093] At step c, the BS sends an Additional Service 
Request message to the MSC and starts the timer referred to 
as timer “T303,” to reconnect the additional service instance. 

[0094] At step d, the MSC sends an Assignment Request 
message to the BS to request assignment of radio resources 
and the A8 (e.g., User Traf?c) connection between the BS 
and the PCP. The MSC then starts the timer referred to as 
timer “T10.” Upon receipt of the Assignment Request mes 
sage from the MSC, the BS stops timer T303. 

[0095] At step e, the BS responds with an A9-BS Service 
Response. The PCF stops the timer Tb upon receipt of 
the A9-BS Service Response message. 

[0096] At step f, upon receiving the successful A9-BS 
Service Response message from the BS, the PCP responds 
with an All-Registration Acknowledgement. The PDSN 
stops the timer T’regupd. 

[0097] At step g, the BS may send a Call Assignment 
Message over the traf?c channel of the radio interface to 
initiate the establishment of a CC state machine (Call 
Control state machine). 

[0098] At step h, the BS sends one of: i) the Service 
Connect Message; ii) General Handoff Direction Message; 
or iii) Universal Handoff Direction Message, to the MS to 
invoke the additional service option connection. 

[0099] At step i, the service negotiation may be performed 
between the MS and the BS. At step j, the MS responds with 
a Service Connect Completion Message upon the comple 
tion of the service negotiation procedure. 

[0100] At step k, the BS sends an A9-Setup-A8 message 
to the PCP to establish A8 (i.e., User Traf?c) connection 
between the BS and the PCP for the additional service 
instance, over the A9 (e.g., Signaling) connection. The BS 
then starts the timer referred to as timer “T Assetup.” 
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[0101] At step 1, the PCP recogniZes there is an A10 
connection associated with this mobile and that an additional 
A10 connection needs to be setup. The PCF sends an 
All-Registration Request message to the corresponding 
PDSN. The PCF starts the timer referred to as timer 
“T’regreq.” 

[0102] At step m, the PDSN accepts the connection by 
returning anA11-Registration Reply message with an accept 
indication. 

[0103] At step n, the PCP responds with an A9-Connect 
A8 message to complete the setup of A8 (e.g., User Traffic) 
connection for this packet service request. Upon receipt of 
the A9-Connect-A8 message from the PCP, the BS stops 
t1mer T Assemp. 

[0104] At step 0, after the radio service connection and the 
A10 connection have been established, the BS sends an 
Assignment Complete message to the MSC. The MSC then 
stops timer T1O when the MSC sends an Assignment Request 
Message (see step d). 

[0105] Note that The PDSN may initiate a request for 
addition of a new A10 connection by using the messages as 
supported by the system. The PDSN sends the All-Regis 
tration Update message to the PCP to request addition of a 
new A10 connection. The PDSN sends the All-Registration 
Update message with the Code ?eld in the message set to 
‘Add New Connection’ to request PCF establishing a new 
A10 connection. The PDSN then starts the timer associated 
with the registration update, referred to as “T’regupd,” after 
sending the All-Registration Update message and waits for 
an All-Registration Ack message from the PCP. 

[0106] If timer T’regupd expires, the PDSN may resend 
the All-Registration Update message to the PCP a con?g 
urable number of times. After a con?gurable number of 
retransmissions without a response from the PCP, the ses 
sion establishment procedure may be considered as a fail, 
however the existing A10 connection(s) will remain con 
nected. 

[0107] The PCF sends the All-Registration Acknowledge 
message to the PDSN to acknowledge the requested A10 
connection is accepted if the requested operation can be 
successfully supported by the BS, PCP, and MSC. 

[0108] Upon receipt of an All-Registration Update mes 
sage with the Code ?eld of the message set to ‘Add New 
Connection’, if the PCP supports the requested A10 con 
nection, the PCP will send an A9-BS Service Request 
message to the BS. If the MSC and BS support the new 
connection, the PCP will so indicate by setting the Status 
?eld in the message to ‘New Connection Accepted’. Upon 
receipt of the message, the PDSN will stop the timer 
T’regupd when All-Registration Update message is sent 
and stops when A11-Ack is received. 

[0109] Upon receipt of an All-Registration Update mes 
sage with the Code ?eld of the message set to ‘Add New 
Connection’, if the PCP does not support the requested A10 
connection, or the requested connection is denied by A9-BS 
Service Response message received from the BS, the PCP 
will so indicate by setting the Status ?eld in the message to 
‘New Connection Denied’. Upon receipt of the message, the 
PDSN stops the timer T’regupd. 
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[0110] If the PDSN fails to receive an A11-Registration 
Acknowledge message from the PCF, the PDSN may resend 
A11-Registration Update message a con?gurable number of 
times before considering the neW establishment failed. 

[0111] Each of the messages described hereinabove may 
include any number of ?elds and codes as de?ned by the 
system. For example, as proposed for design in 3GPP2, the 
A11-Registration Update message includes a Code. The 
Code information element is included When the message 
requests an additional connection or requests an update to 
the existing connection. The Code element identi?es the 
result of processing an A11-Registration Request message. 
For example, the Code (decimal) 33 indicates “Add NeW 
Connection.” 

[0112] Similarly, The A11-Registration Update message 
has an associated Status element that identi?es the result of 
processing an A11-Registration Update message. For 
example, the Status (decimal) 149 indicates “NeW Connec 
tion Accepted;” and the Status (decimal) 150 indicates “NeW 
Connection Declined.” 

[0113] Further, a Normal Vendor/Organization Speci?c 
Extension (NVSE)—Application Type of (hex value) OAH 
indicates the Header Compression Algorithm. Application 
subtypes are then used to identify the speci?c algorithm. For 
example, (hex value) 01 H identi?es Robust Header Com 
pression (ROHC), While (hex value) 02H identi?es Link 
Layer Assisted ROHC (LLAROHC). An MN Session Ref 
erence ID ?eld is used to uniquely identify a packet data 
service instance in the mobile. The MN Session Reference 
ID is passed to the PCF from the mobile. For Application 
Type OAH (Header Compression Algorithm), the MN Ses 
sion Reference ID ?eld contains the header compression 
algorithm in octet 11. 

[0114] The Multi-Channel FloW Treatment Protocol 
(MCFTP) is de?ned as a neW PPP protocol type. MCFTP 
carries information about the binding betWeen packet ?oWs 
and SR_ID for 0 byte header compression such as hoW ?oWs 
should be mapped onto underlying service instance connec 
tions, betWeen the MS and PDSN. The MCFTP also carries 
the IR-Static information from the MS to the PDSN if header 
removal mode is used betWeen the MS and PDSN. The 
information elements of MCFTP are designed along Type, 
Length, Value (TLV) principles that alloW easy expansion of 
the protocol When needed. 

[0115] Before any MCFTP packets may be communi 
cated, PPP Will reach the NetWork-Layer Protocol Phase. An 
MCFTP packet is illustrated in FIG. 9. More than one 
MCFTP packet may be encapsulated in the PPP Information 
Fields, Wherein the protocol number indicates protocol 
x0289 (MCFTP). MCFTP uses three basic message formats: 

[0116] MCFTP-Request (operation code=1) 

[0117] MCFTP-Response (operation code=2) 

[0118] MCFTP-Reject (operation code=7). 

[0119] MCFTP-Request Message format is sent With code 
equal to 1 and contains the ?elds illustrated in Table 1. 
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TABLE 1 

MCFTP Request Message Format 

Field Field Length Value 

Code 1 byte 1 
ID 1 byte An ID ?eld identifying a request set 

by the requestor. 
Length 2 bytes Full length for the packet in bytes 
Option Variable (TLV Traffic Flow Template format) Type = 1 

[0120] An MCFTP-Response Message is sent in response 
to a MCFTP-Request Message that Was successfully 
received and processed. It is simply an MCFTP packet With 
either an empty body or IR-Static information included. 
MCFTP-Response Message format is sent With the code 
equal to 2 and contains the ?elds illustrated in Table 2. 

TABLE 2 

MCFTP Response Message Format 

Field Field Length Value 

Code 1 byte 2 
ID 1 byte An ID ?eld used to match the 

corresponding request. 
Length 2 bytes Full length for the packet in bytes 
Option Variable (TLV IR-Static: Type = 1 

format) 

[0121] An MCFTP-Reject message is sent in response to 
an MCFTP-Request message that could not be processed, 
such as When the receiver Was unable to identify a received 
option or sub-option. The MCFTP-Reject packet format is 
sent With code equal to 7 and contains the ?elds illustrated 
in Table 3. 

TABLE 3 

MCFTP Reject Packet Format 

Field Field Length Value 

Code 1 byte 7 
ID 1 byte An ID ?eld used to match the 

corresponding request. 
2 bytes Full length for the packet in bytes 
1 byte 1 Packet ?lter add failure 

2 Packet ?lter unavailable 
3 Unsuccessful TFT processing 
4 Evaluation precedence 
contention 
5 FloW treatment not supported 

Length 
Rej ect-code 

[0122] According to one embodiment, a method for How 
mapping, a simpli?ed MCFTP method is combined With a 
localiZed RSVP method. Speci?cally, the simpli?ed MCFTP 
is only used for 0 byte header compression for establishing 
a binding betWeen SR_ID (Service Reference Identi?cation) 
and IP ?oW because no Context ID (CID) in 0 byte header 
compression NHP packet. The simpli?ed MCFTP runs over 
PPP instead of UDP as MCFTP contains link layer param 
eters such as SR_ID binding and IR-Static for 0 byte header 
compression removal mode. The localiZed RSVP is used to 
trigger the PDSN sending MCFTP request to the mobile 
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node. This method uses standard localized RSVP messages 
and objects. Existing RSVP objects convey suf?cient infor 
mation for the PDSN to determine the codec characteristics 
and hence Which header compression method should be used 
on the packet ?oW. No 3GPP2-speci?c RSVP objects are 
required. The PDSN also determines Whether or not a neW 
A10 connection is needed to transport the IP ?oW. If needed, 
the PDSN requests RN to establish the A10 connection, and 
the RN initiates the establishment of a neW service instance 
With the MS and service negotiation may be performed 
betWeen the MS and RN. After the neW service instance is 
established, the PDSN Will send MCFTP over PPP to 
indicate the binding betWeen IP How and SR_ID. If header 
removal mode is used, the MS Will send IR-Static param 
eters to the PDSN by using MCFTP over PPP. 

[0123] FIG. 7 illustrates hoW the PDSN and the MS 
determine ?oW treatment and mapping for packet How to be 
generated by the Correspondent Node (CN). 

[0124] 1. The mobile establishes the main service 
instances (i.e., SO 33 With RLP retransmissions enabled). 
The mobile later sends SIP and RSVP messages via the main 
service instance that provides reliable transport over the air. 
The mobile establishes a PPP session With the PDSN. The 
mobile indicates its header compression capabilities (e.g., 
ROHC, LLAROHC, VJHC) to the PDSN during the PPP 
IPCP phase. 

[0125] 2. The PDSN sends an Access Request to AAA 
containing the mobile’s NeWtWork Access Identi?er (NAI) 
and credential. The credential is an authenticator computed 
by the mobile in response to CHAP (if Simple IP is used) or 
FA Challenge (if Mobile IP is used). 

[0126] 3. If the mobile is authenticated successfully, the 
AAA sends an Access Accept containing the user subscrip 
tion pro?le. 

[0127] 4. The PDSN may forWard the user subscription 
pro?le to the RN. At this time, PDSN can establish the 
packet ?lter for main service instance as folloWs. All incom 
ing IP packets are matched to a GRE Tunnel (A10 connec 
tion) X if the destination IP address is matched. 

TABLE 4 

User Subscribtion Pro?le Information 

GRE Key X 
Source IP Address * 

Source Port Number * 

Destination IP Address MS IP Address 
Destination Port Number * 

IP Protocol * 

[0128] Note that the designation “*” indicates a Wild 
match. 

[0129] 5. Sometime later, the mobile and the CN eXchange 
SIP signaling. 

[0130] 6. Triggered by the SIP signaling (e.g., 183 Session 
Progress), the mobile sends PATH Request Message to 
PDSN to signal the Local RSVP proXy to initiate the RSVP 
reservation setup on behalf of the sender (i.e., CN). The 
PATH Request Message is destined for the PDSN. The 
mobile discovers the PDSN’s IP address during IPCP. The 
Path Request message With the Li (LocaliZed Identi?cation) 
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?ag set is identical to a standard Path message apart from the 
message type ?eld. The Path Request message includes the 
Session Object, the Sender Template to de?ne eXpected 
sender, and the Traffic speci?cation (TSpec) based on the 
mobile users Wishes or a best estimate of the incoming traf?c 
characteristics, or on application level session signalling 
(e.g., SIP) prior to the transfer. 

[0131] 7. When the PDSN, or Local RSVP proXy, receives 
the Path Request message, the PDSN detects that the mes 
sage is meant to stay Within the access netWork. The 
message type indicates that the proXy should initiate an 
RSVP reservation for a doWnstream How and use the infor 
mation in the message to ?ll the ?eld in a Path message. 
Therefore, the PDSN sends a Path Message to the mobile 
node With the Li ?ag set. Since the Session Object and 
Sender Template Were originally set “backwards”, the proXy 
can copy these entries directly as-is to the Path message. 

[0132] 8. The mobile node responds With RESV message 
With LI ?ag set. 

[0133] 9. Upon receiving the RSVP RESV message, the 
PDSN performs authoriZation based on the PDSN loading 
and local policy, mobile reachability, and user’s IP subscrip 
tion pro?le. If authoriZed, the PDSN determines ?oW treat 
ment and mapping based on the FloW Spec and Filter Spec: 

[0134] The PDSN uses the FloW Spec to determine Which 
header compression method should be used on the packet 
?oW. The FloW Spec includes the Reservation Spec (Rspec) 
and Traf?c Spec (Tspec). The Rspec describes the service 
rate, and the Tspec describes the token bucket parameters 
(bucket rate, peak rate, bucket dept, maXimum packet siZe) 
to characteriZe the traf?c that the CN Will generate. The 
Rspec and Tspec together can characteriZe a CDMA voice 
codec (13-kbps PureVoice, 8-kbps EVRC, 8-kbps SMV, or 
4-kbps SMV) that outputs a voice frame every 20 ms. Note 
that alternate codecs may have a same Rspec and Tspec 
description. For example, codec X is characteriZed as ser 
vice rate 8 kbps, 20-ms constant inter-packet interval, and 
maXimum packet siZe of 171 bits plus header overhead, 
Which is same as the EVRC characteriZation. A O-byte 
header compression may be applied to the packet ?oW 
carrying codec X, as if it Was EVRC. Although the loWer 
rate frame siZes of codec X might be different from that of 
EVRC, each loWer-rate frame can be padded and ?t into a 
CDMA physical-layer frame (full, 1/2, 1A1, or 1/s). 

[0135] The PDSN is con?gured to recogniZe the CDMA 
voice codec based on the parameter values in the FloW Spec. 
If there is a match, and the MS is capable of LLAROHC, the 
PDSN requests the RN to establish a neW A10 connection, 
and the RN establishes SO 61 With the MS. If there is no 
match, then the PDSN concludes that the IP ?oW carries a 
realtime codec other than CDMA voice codecs; in this case, 
if the MS is capable of ROHC and currently has no auXiliary 
data service option SO 33, then the PDSN requests the RN 
to establish a neW A10 connection, and the RN establishes 
an auXiliary SO 33 (RLP retransmission disabled) With the 
MS. 

[0136] The PDSN uses the Filter Spec for How mapping. 
The Filter Spec conveys the source address and port number 
of a packet ?oW that Will be generated by the CN. If the 
PDSN requests a neW A10 connection, the PDSN associates 
the neW connection With the packet ?oW described in the 
Filter Spec. 
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[0137] 10. If the PDSN determines that a neW A10 con 
nection is desired for the packet ?oW, the PDSN sends an 
All Registration Update (RUP) Message to the RN to 
request a neW A10 connection. The message conveys an 
indication that Will trigger the RN to establish an appropriate 
SO With the MS. The message may also convey QoS 
parameters that might be needed in the SO establishment. 

[0138] 11. The RN responds With an Al 1 Registration 
Acknowledgement (RACK) Message if RN can support the 
neW A10 connection requested by the PDSN. 

[0139] 12. The RN attempts to connect the SO speci?ed in 
the A11 signaling message to the MS via a Call Assignment 
Message. 
[0140] 13. The RN and the mobile Will perform service 
negotiation to agree upon an SO. In this example, the MS 
requests SO62 designating Header Removal Mode. 

[0141] 14. The RN assigns an SR_ID and connects SO62. 
Table 5 indicates RN establishment. 

TABLE 5 

RN Establishment Information 

SO 33 

SRLID 1 (main SI setup 
in step 1) 

GRE key X 
SO 62 
SRiID 2 
GRE key y 

[0142] 15. The RN sends an All RRQ to establish a neW 
A10 connection. In the A11 RRQ message, the RN also 
indicates an SR_ID and the service option that is connected 
over the air. 

[0143] 16. The PDSN responds With an All RRP. Upon 
successful establishment of the neW A10 connection, the 
PDSN associates the neWly established A10 connection With 
the forWard-direction packet ?lters obtained from the Filter 
Spec of the RSVP message. At this time, PDSN may 
establish the packet ?lter for both the main service instance 
and the auXiliary service instance. In this case, the PDSN 
Will apply the packet ?lter for the auXiliary service instance 
?rst. 

TABLE 6 

Designations for Packet Filter 

GRE Key X 
Source IP Address * 

Source Port Number * 

Destination IP Address MS IP Address 
Destination Port Number * 

IP Protocol * 

GRE Key 
Source IP Address 
Source Port Number 
Destination IP Address MS IP Address 
Destination Port Number MS port number 
IP Protocol UDP 
Header Treatment LLAROHC Header Removal Mode 

Y 
CN IP address 
CN port number 

[0144] 17. The PDSN sends an MCFTP Request over PPP 
(main Service Instance) to the MS indicating the binding of 
the SR_ID and the IP ?oW. 
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[0145] 18. The MS sends the MCFTP Response to the 
PDSN indicating the SR-Static information as the SO62 

(LLAROHC Header Removal Mode) is used in this 
eXample. 

[0146] 19. The IP packets may begin to How betWeen the 
application and the CN. 

[0147] The call How of How mapping and treatment for 
ROHC is similar as LLAROHC, eXcept MCFTP is not 
needed as the Context ID (CID) is included in each ROHC 
packet so that the receiving side can distinguish the IP ?oW 
via the CID. 

[0148] FIG. 8 describes hoW the PDSN and the MS 
determine the How treatment and the mapping for a packet 
How to be generated by the Correspondent Node (CN) for 
ROHC. Note that the ?rst step 1 to step 9 are as illustrated 
in FIG. 7. The folloWing description begins at step 10 in 
FIG. 8. 

[0149] 10. If the PDSN determines that a neW A10 con 

nection is needed for the packet ?oW, the PDSN sends an 
All Registration Update (RUP) Message to the RN to 
request a neW A10 connection. The message conveys an 

indication that Will trigger the RN to establish an appropriate 
SO With the MS. The message may also convey Quality of 
Service (QoS) parameters that may be needed in the SO 
establishment. 

[0150] 11. The RN responds With an All Registration 
AcknoWledgement (RACK) Message if the RN can support 
the neW A10 connection requested by the PDSN. 

[0151] 12. The RN attempts to connect SO33 to the MS 
via a Call Assignment Message. 

[0152] 13. The RN assigns an SR_ID and connects SO33 
to the mobile. 

TABLE 7 

RN Establishment 

SO 33 

SRiID 1 (main SI setup 
in step 1) 

GRE key X 
SO 33 
SRiID 2 
GRE key y 

[0153] 14. The RN sends an All RRQ to establish a neW 
A10 connection. In this message the RN also indicates an 
SR_ID and the service option that is connected over the air. 

[0154] 15. The PDSN responds With an All RRP. Upon 
successful establishment of the neW A10 connection, the 
PDSN associates the neWly established A10 connection With 
the forWard-direction packet ?lters obtained from the Filter 
Spec of the RSVP message. At this time, the PDSN may 
establish the packet ?lter for both the main service instance 
and the auXilary service instance. In this case, the PDSN Will 
apply the packet ?lter for the auXiliary service instance ?rst. 








