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.5 The preSﬁgi i nyention relates generally to conmunicati ons networks, and
in particu ?"of’gzgs%ystem and net hod for adapting circuiRCTé&SH206H8tR60 CS)
payl oad transport between a nobile station and an unlicensed-radi o access
-network wutilizing the Real-Tinme Transpoyt Protocol (RTP). 10 DESCRI PTI ON
OF RELATED ART Wen voice data is transported over an | P network, the
chosen transport protocol is generally the Real-Tinme Transport Protocol
(RTP). This protocol is conventionally used to transport different kinds
of synchroni zed nedia, such as video or voice coded with different codecs.
-RTP is carried over the User 15 Datagram Protocol (UDP). For this reason,
t he endMp3ioRt SMoSYSTEMIEOR \BRAMD i SIGE ADERTBICONTNSIFAY RME BRANSPERTE PROTOCOL .
identified using an | P address, i.e. network address, and a UDP port or
“transport level identifier. The use of RTP enables one or nore speech
sanples to be carried in one RTP package. The Unlicensed Radi o service
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4925 or anaipest botliel, atthoffle shion: ARt g gicsRSediRd FCERe ISTHOMK he
voi ce sessutilizing e Reai-Tims Tgasdpdritfrotdiel gRTEy. party the identifiers that

have been locally selected for the voice session. Wien a circuit sw tched
call (speech or data) is set up, the network controller specifies the -

Thi s 1 s o G R R e for the RTP package (which WO -
2006/ 025789 PCTWSEI006ic60kRa s trafisported over an 1P network, the chosen transport
protocol is generally the Real-Time Transport Protocol (RTP). This protocol is
conventionally used to transport different kinds of synchronized media, such as
video or voice coded with different codecs. RTP is carried over the User .
15  Datagram Protocol (UDF). For this reason, the end points of an active voice
session using RTP are generally identified using an IP address, i.e. network
address, and a UDP port or transport iével identifier. The use of RTP enables
one or more speech samples to be carried in one RTP package.
The Unlicensed Radio service utilizes an unlicensed radio band to support
20 mobile telecommunication systems operating in licensed radio bands. For
- example, the Unlicensed Radio service may support Global System for Mobile
Communications (GSM) circuit-switched services and GSM Packet Radio
Service (GPRS) packet-switched services.
A packet-switched vojce session is set-up using a signaling protocol, such
25  as the Session Initiation Protocol (SIP), H-323 or another proprietary or standard
protocol. During set-up of the voice session, each party signals to the other
party the identifiers that have been locally selected for the voice session.
When a circuit switched call (speech or data) is set up, the network
controller specifies the number of speech/data frames that must be used in each
30 RTP package. This is specified as the sample size for the RTP package (which



can be converted to a nunber of 20 ns voice/data sanples). If the M5 cannot
support this requirenent, the MS cannot proceed, and the call is R

term nate ' bl em can be avoi ded by specifying t re nunber
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of speec nmes be used in each RTP package. This én ess
capable 5 MSs to proceed with call setup. A disadvantage is that the

greater nunber of speech/data franes inﬁ%ach RTP package increases the N
delay in the transm ssion between the and the network controller. Thus,
the systemnust be set up either for | ow delay (sone MSs cannot be served)
or for higher delay (high performance Mss unnecessarily have hi gher round
trip delay). 10 Additionally, once a session has begun, there are no
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It would be advantageous to have a system and method that overcomes

the disadvantages of the existing methodology. The present invention provides
15 such a system and method. '

SUMMARY OF THE INVENTION
The present invention individually serves MSs with different capabilities by
adapting the circuit-switched (CS) payload transport between each individual MS
20 and the unlicensed-radio access network controller. This is done by negotiating
the number of speech/data frames per RTP package during the assignment of a
traffic channel. The access network controller notifies the MS of a requested or
minimum acceptable sample size, and the MS utilizes the requested or minimum
acceptable sample size, if ggle, to send RTP packets to the network controller. If
25  the MS is not capable of utilizing the requested or minimum acceptable sample
size, the MS selects the closest sample size that the MS can support and uses
the selected sample size in RTP packets that it sends to the network controller.
In one embodiment, the network controller checks the received RTP packets and
automatically adopts the sample size utilized by the MS. Thereafter, if network
30 conditions change to the point that a different sample size is needed, another

negotiation is initiated to change the sample size for the ongoing session.



{ WD 2006/ 025789 PCT/ SE2005/ 001269 -3 Thus in one aspect, the present

I nvention is directed to a nethod of adapting circuit-sw tched payl oad

_transport 5 9m)bile station and an wunlicensed-radi o access. network
control ler uttl1zrng a packet-based transni ssion protocdlCU/SER#SHR2RGd

i ncl udes receiving in the nobile station, a channel 5 activation nessage

-fromthe access network controller that includes a requested sanple size
of the circuit-switched payload to be intluded in each packet. The nobile
station determ nes whether it is capable of supporting comunications that
utilize the requested sanple size, and if so, transmts packets to the
controller utilizing the requested sanple size. If the nobile station is
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moabile station utilizing the sample size transmitted by the mobile station.
In a further aspect, the requested sample size is a minimum acceptable
15 sample size of the circuit-switched payload to be included in each packet. The
method may also include sending an acknowledgment message from the mobile
station to the access network controller accepting the minimum acceptable
sample size as the sample size to be utilized by the controller for transmissions
to the mobile station.
20 The method may also include detecting by either the mobile station or the
access neiwork controller, a change in network performance; and in response to
the detected change in network performance, negotiating a new sample size to

transport the circuit-switched payload between the access network controlier and
the mobile station, s

25 In another aspect, the present invention is directed to a system in an
unlicensed-radio access network for transporting a circuit-switched payload
utilizing a packet-based transmission protocol. The system includes an
unlicensed-radio access network controller, which comprises a transmitter that
sends 0 a mobile siation, a channel activation message that includes a

30 requested sample size of the circuit-switched payload to be included in each

packet. The controller also includes a receiver that receives packets transmitted



sends to a nobile station, a channel activation nessage that includes a 30
request ed sanple size of the circuit-switched payload to be included in

each pac ntroller also includes a receiver t ' packets
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station; means for anal yzing the received packets to determ ne the sanple
size utilized by the nobile station; and,a codec that encodes

transm ssions to the nobile station utilizing the determ ned sanpl e size.
In a further aspect, the access network controller also includes neans for
5 detecting a change in network performance, and nmeans for determning a
suggested sanple size in response to the detected change in network
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preferred esthedtebrdamplbatsiare A sample size analyzer receives the extracted
requested sample size from the receiver and determines whether the mobilé
15  station is capable of supporting communications that utilize the requested
sample size. If not, the analyzer selects a different sample size that the mobite
station can support. The mobile station also includes a transmitter that fransmits
packets to the controiler. The transmitter utilizes the requested sample size if
the mobile station is capable of supporting communications that utilize the
20 requested sample size. If the mobile station is not capable of supporting
communications that utilize the requested sample size, the transmitter transmits
packets to the controller utilizing the selected different sample size that the
mobile station can support.
25  BRIEF DESCRIPTION OF THE DRAWINGS
Further objects and advantages of the present invention will become
apparent from the following description of the preferred embodiments that are
given by way of example with reference to the accompanying drawings wherein:
FIG. 1 is a simplified block diagram of an unlicensed-radio access
30 network suitable for impiementing the present invention; |



gi'ven by way of exanple with reference to the acconpanying draw ngs
wherein: FIG 1 is a sinplified block diagramof an unlicensed-radi o access
30 network suitable for inplenenting the present invention; W 20061025789
“PCT/ SE2005W0Qe®@35783 FIG 2 is a signaling di agram show mgTisSEmesbgnel i ng
messages sent between the M5 and the Unlicensed Radi o Network Controller
-(UNC) during traffic channel activation; FIG 3 is a chart show ng the
content of the URR ACTIVATE CHANNEL 5 méssage; FIG 4 is a chart of the
Sanple Size information elenment (IE); FIG 5 is a table show ng various

val ues of Sanple Size that may be selected by the MsS according to the
present invention; FIG 6 is a flowchart illustrating the steps of a first
exenpl ary enbodi ment 10 of a nethod of initial sanple size assignment
during channel ddf3-vatisos: sfanaling disgransishowirg etiebbignslinty agsAges Sénht

exenpl ary qg%}ﬁ,g t m of the pr nt invention, FIG 8 is a
flow chart i ugﬁﬁgtgi %S taE@ ﬁ%?ﬁ‘&?"?%é@ﬂﬁaﬁl}%@% QPVtTOU,ﬁfbM%ﬁUﬂBQ a
met hod of itrdffi¢ ehammmelEctivatiag, assi gnment during channel 15 activation; and
FIG 9 is a si gr@bi % di %%r am show ng t he signaling nmessages sent between
the UNC and t he "VB- whtn@ &hagisshoyieg the gpnient of the YRR AGEYATE CRANNEL
ongoi ngsseqﬁé%ge,zo DETAI LED DESCRI PTION OF EMBODI MENTS FIG 1 is a
sinplified block diagram of an unlicensed-radi o access network suitable

for inplenmentinlGhd ipraerstmrtofm@umple.Siiélmfmétfcﬁnéléﬁrdn@gEZ access
Q communicate wth the coré network

net wor k enabl esﬁr"r@bH e st{at i On?-pt
portion of a cohventt 5h& ahigshowing yatieus yalusssoh Sempik Sizeithatasiay BSM 25
net wor k, amrgldchacbbgthd MS agthd éé}tn't prks, via an unlicensed-
radio interface. %e_t erm "unl Fncggﬁggg[b'rra | o%r?g'ghﬁpany radi o protocol that
doF_s not requi FEGt@ds aflevacbart illustrating theestepdof & finsttadeitplarg drvGiRIRInRI ned
a 11CeRGe of a method of initial sample size assignment during channel activation:
FIG. 7 is a simplified block diagram of an exemplary embodiment of the
system of the present invention;
FIG. 8 is a flow chart illustrating the steps of a second exemplary
embodiment of a method of initial sample size assignment during channei
15  activation; and
FIG. 9 is a signaling diagram showing the signaling messages sent
between the UNC and the MS when an assigned sample size is changed during
an ongoing session. '

20  DETAILED DESCRIPTION OF EMBODIMENTS
FIG. 1 is a simplified block diagram of an unlicensed-radio access
network suitable for implementing the present invention. The uniicensed-radio
access network enables mobile stations to communicate with the core network
portion of a conventional .mobile communications network, such as a GSM
25 network, and through this other communication networks, via an unlicensed-
radio interface. The term “unlicensed-radio” means any radio protocol that does
not require the operator running the mobile network to have obtained a license
from the appropriate regulatory body. In general, such unlicensed-radio
technologies must be low power and thus of limited range compared {o licensed
30 mobile radio services. A benefit of this lower power is that the battery lifetime of
mobile stations is greater. Moreover, because the range is limited the



fromthe appropriate regulatory body. In general, such unlicensed-radio

t echnol ogi es nmust be | ow power and thus of limted range conpared to

| icensed 30 nobile radio services. A benefit of this |ower power is that
the batterWOPI¥QE82 of nobile stations is greater. MorRHTR20HMIAIse t he
range is limted the WD 2006/ 025789 PCT/ SE2005/ 001269 -6 unlicensed-radio
may be a broadband radio, thus providi n_%_i nproved voice quality. The radio.
interface may utilize any suitable unlicensed-radio protocol, for exanple
a wreless LAN protocol, Digital Enhanced Cordl ess Tel econmuni cations
(DECT), or Bluetooth radio. 5 The access network 10 conprises an access
controller, hereinafter referred to as a hone base station controller HBSC

or nore gengy a3 I gensed-radi o Network Controller (UNC) 103, which
comuni cat eug’ h?\né'é%dt B 'O g@%’écq?eﬁmgm?%%émji BHliof thusc oramMiding dniproved | wdice
nmobi | e comguaiityat Thasadiet inesita ili . nterf.aces, such as the
A- or Gb-ipterface for a GSM 10 cel Ig%lhgérl'{%{?gf%@%?é ?'H'é%&dirﬁgfq Qr‘i{BHWect ed
to a pluralfty®8AMRi&ess ydfaless obANhompsotoask sbiftalonEnhbRE:d 10&oMi8sd
broadband Fare8inrathicsisth %%bréﬁ@o#h@gﬁgcket-sw tched network 102 may

be a d:%i cat ed LI)_I’bI vat e net al ready existing network,
preferably w t hiaecassedso reh@orknti@r 86ipridde G&%Ie S\ rk may be
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private ant pubt i ASt e base siatien seantealieptBSCoor cuoeugienatallyacipss an
unl i censedUnichredYa@id Aefudikt | tpQns/termnals 30 and to this
end, conprise Fadi o tgaa_nsceelﬁ\l/(ed?% ‘ﬁ'g{?&'@@n@ » WH\F8rcRMypicatey withethe 104
in a simleremaiwerk portidneoiop eoavéntional callgian bk UhmbARSiShaHeork
transcei vegygg2 0% I—&g %rgl‘ &}/ be dedicated entities In tﬁe access -
network 10 ‘Thatl o é‘ij NETaReEH SUgk agntbe1 A8 cin@bdnterfaapaior ea GSM .
est ablli0shi cefiubarawtwesk.i The WN j tj.0 Lndependent |y of a
connection wit &@fshe UNC. °A tgP%(Z% :ig\ig?lblﬁe‘?ﬁg thégﬁﬁglby é’gﬂP&eﬁ X«
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an alre_ady existing network, preferably with access to the Internet. The packet-
switched network may be connected to various other devices and nodes, and

15 may also access other private and public networks. The HBSs are adapted to
communicate across an unlicensed-radio interface with mobile stations/terminals
30 and to this end, comprise radio transceivers that define a coverage area or
cell 104 in a similar manner to the operation of a convéntional base station
transceiver.

20 The HBSs 101 may be dedicated entities in the access network 10 that
are registered with the UNC 103 and are capable of establishing a connection
with a mobile station 30 independently of a connection with the UNC.
Alternatively, the HBSs may serve as access points to the unlicensed-radio
access network 10 that .arglgssentially transparent to both mobile stations 30

25 and the UNC. In this latter case, a mobile station 30 establishes a connection
directly with the UNC across the broadband packet-switched network 102 and
vice versa. Both the UNC and the HBSs have a network address on the
broadband network. During the set up of a voice session between these two
nodes, each node allocates a network address as a source address for receiving

30 voice data, and communicates this o the other node. This address is then



directly with the UNC across the broadband packet-sw tched network 102 and
vice versa. Both the UNC and the HBSs have a network address on the

br oadband network. During the set up of a voice session between these two
‘nodes, eacWOn98&@02aT8ocat es a network address as a sour ceradSreas/thRes
receiving 30 voice data, and conmunicates this to the other node. This
-address is then WO 2006/ 025789 PCT/ SE2005/ 001269 -7 conventionally used by
the receiving node as the destination adéress for the synchronized data
streamin the opposite direction. The broadband packet-sw tched network 102
carries data between the various nodes, i.e. the HBSs 101 and the UNC 103
using the Internet Protocol 5 (IP). Voice data is carried over the network
usi ng the Real =Ti me Protocol (RTP) over User Datagram Protocol UDP over |P.
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synchroni ze la d , such as video, voice. (encoded using dif
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assi gngent_procedure W ||l be described. Using existing proce
URR—degﬁcatpz’Ht’ N)%" b hiansror pvehidentifien ved URR ACTI VATE CHANNEL nessage

21 as follows: FIG. 2 is a signaling diagram showing the signaling messages sent
between a URR-dedicated MS 30 and the UNC 103 during traffic channel
activation. The Channel Assignment procedure is always initiated by the
network. Upon receiving an Assignment Request from a Mobile Switchingij"

15  Center (MSC) (not shown), the UNC configures a traffic channel by transmitting
a URR ACTIVATE CHANNEL message 21 to the MS 30. The URR ACTIVATE
CHANNEL message can be sent to the MS only when the MS is in URR-
DEDICATED state.

FIG. 3 is a chart illustrating the various information elements (IES) of the

20 URR ACTIVATE CHANNEL message 21.

Referring to FIGS. 2 and 3, the remainder of the traffic channel
assignment procedure will be described. Using existing RTP procedures, the
URR-dedicated MS 30 responds to the received URR ACTIVATE CHANNEL
message 21 as follows: . .

25 * Code and decode the CS payload samples according to the IE
“Channel Mode™;

* Use the value of the IF “Sample Size" as the sampling size for the
coding and decoding of the CS payload samples;

* Configure the uplink CS payload stream fo be transmitted to the UDP

30  port identified by the IE “UDP Port"; |



25 Code and decode the CS payl oad sanples according to the IE "Channel
Mode"; Use the value of the IE "Sanple Size" as the sanpling size for the
codi ng and_decodi ng of the CS payl oad sanples; Configure the uplink CS
payl oad stVeAMAB®. transnitted to the UDP 30 port i dePETHEHB/M2¢he | E
"UDP Port"; WD 2006/ 025789 PCT/ SE2005/001269 -8 Configure the uplink CS
payl oad streamto be transmtted to the |P address identified by the IE 9P .
address"; |If received, use the configur%tion included in the IE
"Multi-rate Configuration' for the CS payload stream 5 |If received, use
t he Payl oad Type included in the |E Payload Type' for the PT field in the
RTP header for the CS payload stream On successful activation of the
channel: Transmt_a URR ACTI VATE CHANNEL ACK nmessage 22 and include the
UDP port. number *i n"CORégure thepmlirde £S5 payloatistsmmnitorbe Ganpmitteshit $he éRm t o

R o R e e Ao T LD Port vas receved o the
activate the uplilfikredEiiedst ns@nttn donfigltétiont ittilided RRCEhd OB Petuit-rdier t he
conti gur es GEUHIAR, o ot BSYIBAA GIORTP pacicets 1o the B 30. The UNC
ren apan s 2, TGRS S, FRE SIS Palied i
| E i s used thg Piltfieichin therRTR header RRhACS paieadisaisi, 20 nessage 21 to
packer. FIG 5 fs GneliferTubigione Bichemate of sanple Size that may be
sel ected by the.Myraasmitt URR ACTIVATECEHANNEY AEK HessHy® 22FRY tactlidE ™Y
the UDP port number in the; [E “‘UDP Port” for the downlink CS payload stream to
16 be used by the UNC; and
+ If the IE '‘RTCP UDP Port' was received in the URR ACTIVATE
CHANNEL message and the MS is capable of supporting RTCP, activate the
uplink RTCP stream and include the IE ‘RTCP UDP Port’ for the downlink RTCP
stream to be used by the UNC,
15 Thereafter, the UNC 103 configures itself for transmission of RTP packets
to the MS 30. The UNC then transmits a URR ACTIVATE CHANNEL
COMPLETE message 23 to the MS. _
FIG. 4 is a chart of the Sample Size information element (IE). The
Sample Size IE is used by the network in the URR ACTIVATE CHANNEL
20  message 21 {o indicate the size of the CS payload frames to be included in each
RTP/UDP packet. |
FiG. 5 is a table showing various vailues of Sample Size that may be
selected by the MS according to the present invention. The Sample Size may
vary, for example, in 20-ms steps from 20 ms to 80 ms of CS payload included in
25 each RTP/UDP packet. ‘
If the MS 30 fails fo establish the channe! indicated in the URR
ACTIVATE CHANNEL message 21, the MS transmits a URR ACTIVATE
CHANNEL FAILURE message (not shown) to the UNC 103 and thereafter acts
as if the URR ACTIVATE CHANNEL message was not received.
30 The present invention causes the MS 30 to interpret the “Sample Size” IE,

not as an absolute requirement from the network, but rather as a minimum



vary, for exanple, in 20-nms steps from20 ns to 80 ns of CS payl oad

I ncluded in 25 each RTP/UDP packet. If the M5 30 fails to establish the
channel indicated in the URR ACTI VATE CHANNEL nessage 21, the Ms transnits
“a URR ACTIWARTPHS/HOZHAANEL FAI LURE nessage (not shown) to thersRBodedand
thereafter acts as if the URR ACTI VATE CHANNEL nessage was not received.
.30 The present invention causes the M5 30 to interpret the "Sanple Size"

|E, not as an absolute requirenment fronfthe network, but rather as a

m ni nrum WO 2006/ 025789 PCT/ SE2005/ 001269 -9 sanple size acceptable to the
network for the coding and decoding of the CS payload sanples. Thus,
rather than forcing the M5 to use the value of the "Sanple Size" IE as the
sanpling size for the coding and decodi ng of the CS payload sanples, the

M5 has t he sgpplersize accemipblet toethe nbtwmka‘arruieecmﬁili\lg ahd BedcUinglof the TS ar ger
erformance S can acce

sanple size for th nnection. Hi t the

M ni num sa%@@a i ?gméfﬁf t ﬁfrﬁé"sa\fﬂ h@gﬁhgn HPtig the MS teruse the a@af)ua ghéhent in
| arger sanpSanmie Size’UEKQWHEE sahfiRly B96 : ect ca latger
sanpl e size. rrV\V‘lﬁﬂen t:%ee UNC {IE% Sdet ectgsﬁ? a]:telr g@ﬁgd'ﬁgs%nge %@ﬁé@gfl?g?ég

sanpl e si z@aYlogd saMaPlgEsthenkl§ has tike wgtion do acetrthe anipineursi sEmple size or

transm gsi 0 h I performance. MSs are not being

pr ecl ud§éd ?(?o%r% ct?nlr‘laté.% %%P%n#%ﬁtfg\{gﬁ% CBQﬂeﬁP&eglwykfp?ﬁOW@%Mﬁs G 6
s a1l ow abaent tHel mitinaingahple sePandfths LUl tRXRERLAuGIAg idaay) | ©f
a method of ,initial sanple size assignnment during charnel activation.” At

step 61, dheRet indamer sampleisizasenkikruinge awerspsriaymance t8s (A6 <edsct aAt
step 15 62 S§Hgls V, L, ne e to a, URR- dedi cat ed
MBS 30, andla}r{%@?suﬁeé a m'nméﬁgéé@tbam%dg}%wga@Qzﬁﬂ?s §?Le|9t£? lgrger vs
det er ni nes sammplensize] thd YNCapisbl egihs SEPQARDilagel BEMBIdSRY M §aMRhfssh

I ncl udﬁ? i f'%e Q;QRTQCTL({VATE CHANNEL nessage. |f so, the Ms accepts the

M ni nu Saﬂ}) MS, o ThYs lgwer Rerformance S s aArermet keinouaeeiudadNNen chaknehd
Tessage t Oabdignidh, HndxlepRBRecd iHRR AR VATE CHANNEL ACK message

includes a Sanple Size |E set to the mnlium Sanple Size.
FIG. 6 is a flow chart illustrating the steps of a first exemplary embodiment

of a method of initial sample size assigriment during channel activation. At step

61, an MSC sends an Assignment Request message to the UNC 103. At step

15 62, the UNC sends a URR ACTIVATE CHANNEL message to a URR-dedicated
MS 30, and includes a minimum acceptable Sample Size. At step 63, the MS
determines whether it is capable of supporting the minimum Sample Size
included in the URR ACTIVATE CHANNEL message. If so, the MS accepts the
minimum Sample Size at step 64 and sends a URR ACTIVATE CHANNEL ACK

20 message to the UNC at step 65. The URR ACTIVATE CHANNEL ACK
message includes a Sample Size IE set to the minimum Sample Size.
Thereatter, at step 66, the UNC uses the minimum Sample Size in transmissions

to the MS, thereby avoiding increased delay in transmissions between the MS

and the network controller that would result from the use of larger Sample Sizes.

25 If it is determined at step 63 that the MS is not capable of supporting the
minimum Sample Size included in the URR ACTIVATE CHANNEL message, the

MS selects a larger Sample Size at step 67. At step 68, the MS‘sends a URR
ACTIVATE CHANNEL ACK message to the UNC with the Sample Size IE set to

the selected larger Sample Size. Thereafter, at step 69, the UNC uses the

30  selected larger Sample Size in transmissions to the MS. - In this way, less



Thereafter, at step 66, the UNC uses the m ninmum Sanple Size in :
transm ssions to the MS, thereby avoiding increased delay in transm ssions

between the M5 and the network controller that would result fromthe use
of larger Y2258 es. 25 If it is deternmined at step 6BCHHEROOTMPA2G95 i s

not capabl e of supporting the mninum Sanple Size included in the URR
ACTI VATE CHANNEL nessage, the M sel eCtﬁ a larger Sanple Size at step 67.
At step 68, the M5 sends a URR ACTI VATEUCHANNEL ACK nmessage to the UNC
with the Sanple Size IE set to the selected |arger Sanple Size.
Thereafter, at step 69, the UNC uses the 30 selected |arger Sanple Size in
transm ssions to the Ms. In this way, |ess WO 2006/ 025789 PCT/ SE2005/ 001269
-10 capabl e I\/B% a not precluded from channel assignnent, and can proceed
with the cHiRa '%@f%s arpatoy pregivdefran channgl assignmantnand hen gsogeed Githe
request ed bgetddg. UNC in the URR ACTI VATE CHANNEL nessage, it does so. The
UNC may 5 request a particular Sanple Size for network reasons such as
control ling the Notedthahifdhér bl iid gapaidel eflusiagvihe ISanhpletdige h&]%@bﬁ&ﬁ@po”
e

th t Sapnl €S ' | ect ‘Sanpl e Si | to t

Foquested SING B 8, BRR ACHYaTE CRINNEL Metkages e sod BrobiN@imgyam of
! t . .

DR, dod cat od ey S R CLIEr, Sefble e ¥a! REMEGK DRsShE 350h, 4" KoitoiR 4ide.

72, and a tlpashn @& Beayilyxioared metwodhC H dBe MBctanrest supperetheereqiddied4, a

il ude ey PKG? 2o SEIREHR & ST Si28 R Foseila e reqkna Serhls St b ot od

conponent s pusgitdelf ficient to illustrate the 15 operation of the present
invention to thoFie skilled in the art. The UNC 103 transmts a URR ACTI VATE
CHANNEL nessage 9. thoist & simplifieddelacic diagtiamofzan exethplary|emisadiment of then :

SCoeP 1 51 19 Bk ton, e Rl s 205 e
suppor ti ng (RKg 7ti, i SampRaSidecAhlyeer22,idrl ddemhshittteéNenRR. ATRE\UNE (ANNEL
essage. Trfr?c!t?&géj gerecszelfei%rgr {RX) 74, a codec 75, and a transmiitter (TX) 76. The MS 30
and the UNC 103, of course, inciude many other components that are not
shown. However, the illustrated components are sufficient to illustrate the
15  operation of the present invention to those skilled in the art.

The UNC 103 transmits a URR ACTIVATE CHANNEL message 21 to the
URR-dedicated MS 30, and includes a minimum acceptable Sample Size {Min
SS8). The MS RX 71 sends the Min SS to the Sample Size Analyzer 72, which
determines whether the MS is capable of supporting the minimum Sample Size

20  included in the URR ACTIVATE CHANNEL message. The Sample Size
Analyzer sends the lowest Sample Size that the MS can support (Supported SS)
to the MS TX 73, which sends the Supported SS to the UNC in a URR
ACTIVATE CHANNEL ACK message 22. The UNC RX 74 receives the
message ‘and sends the Sypported SS to the codec 75.  Thereatter, the codec

25  encodes fransmissions to the MS using the Supported SS.

FiG. 8 is a flow chart illustrating the steps of a second exemplary
embodiment of a method of initial sample size assignment during session
establishment. In this embodiment, the MS does not use a Sample Size IE in
the URR ACTIVATE CHANNEL ACK message. Iﬁstead, the MS sends the ACK

30 message without a Sample Size, and then selects a Sample Size and starts

| transrn_itting an RTP stream using the selected Sample Size. The UNC checks



Anal yzer sends the | owest Sanple Size that the M5 can support (Supported
SS) to the M5 TX 73, which sends the Supported SSto the UNCin a URR
ACTI VATE CHANNEL ACK nessage 22. The UNC RX 74 receives the nessage and
"sends t he WOBHWREW?SS to the codec 75. Thereafter, the BOUSE2002B01269c0des
transm ssions to the M5 using the Supported SS. FIG 8 is a flow chart
illustrating the steps of a second exenplary enbodi ment of a nethod of
initial sanple size assignnent during seblsion establishment. In this
enbodi ment, the MS does not use a Sanple Size IE in the URR ACTI VATE
CHANNEL ACK message. Instead, the M5 sends the ACK 30 nessage w thout a
Sanpl e Size, and then selects a Sanple Size and starts transmtting an RTP
stream using the sel ected Sanple Size. The UNC checks WD 2006/ 025789

PCT/ SE2005/108168 straamtrecem@e faam dthen MEc and axbidulates tthe @nprISER! beihgt es
t he Sanpl e reafter, the UNC uses the

~cal cul at ed @ Pgetg M# eth’réﬂé?ﬁ' sthOHgEySpﬁethﬁ/gzalqtﬂgtegr gaeyle peige g at
step 81 V\hetrmsmlgsmﬁ@t@ﬁ@msan Assi gnnent = 5 Request nessage to the UNC
103. At step 82 t he UNC sends a URR ACTI VATE CHANNEL nessage to the

URR- dedi cat ed MI 0 presass; hegins e stepnﬁ}hlwhmeaiheeMSﬂolsen&araﬂ AsSighenentt

Sampl o & 2ot dRESTRA i BRI ode ALRRRER el LS sand 2 Tky

accept st hAGTIMATIENCIHMNNELSITRSsade 36 4he IIRRUHICHSEMS 3D, Sérﬁm}%m%e‘é%s
ACTI VATE CHANNEL ACK to the UNC at step 85. At ste
begi ns t r afSHPYMRFCER %&a\’ﬁ‘ﬁlﬁrﬁ'@% P estem@s, the M§ dmmnasrmlnetharmns

o np e e A oot SP5 el BRI RN, 21
message, t KHARNEL message.| df g thSaisl ac@ipte tin nﬁﬁzﬁmlﬁBan%!eSSléé #tep he M5
Che. N5 Bog e SHER 4 Slansiai URThAS MYATE GTANNENAGK Megsagho g Dbiod
| ar ger Sa”ﬁt 8tsp 85. At step 86, the MS begins transmitting an RTP stream {o the UNC
using the minimum sample size. |
However, if it is determined .at step 83 that the MS is not capable of
supporting the minimum Sample Size included in the URR ACTIVATEs
15 CHANNEL message, the MS selects a larger Sample Size at step 87. At step
88, the MS sends a standard URR ACTIVATE CHANNEL ACK message to the
UNC. At step 89, the MS begins transmitting an RTP stream to the UNC using
the selected larger sample size.
At step 90, the UNC checks the RTP stream received from the MS and
20 calculates the sample size being utilized by the MS. Thereafter, at step 91, the
. UNC uses the calculated Sample Size in transmissions o the MS.
In another embodiment, if the MS is capable of using the Sample Size
requested by the UNC in the URR ACTIVATE CHANNEL message, it does so.
The UNC may request a particufar Sample Size for network reasons such as
25  controlling the load on a heavily loaded network. [If the MS cannot support the
requested Sample Size, it selects a Sample Size as close to the requested
Sample Size as possible. The selected Sample Size may be larger or smaller
~ than the requested Sample Size. For example, suppose the MS can support 2
| or 3 voice samples per RTP packet. If the UNC requests 2 voice sample per
30 RTP packet, the MS selects 2 voice samples per RTP packet. [f the UNC
requests 1 voice sample per RTP packet, the MS selects 2 voice samples per



At step 90, the UNC checks the RTP streamreceived fromthe M5 and 20

cal cul ates the sanple size being utilized by the M5. Thereafter, at step
91, the the calculated Sanple Size in transmissions to the Ms. In
anot her eh%’go#rﬁr'g@t’?sgif the M5 is capable of using the SaRpT/EEX05/801269
requested by the UNC in the URR ACTI VATE CHANNEL nessage, it does so. The
UNC may request a particular Sanple Si z§2for networ k reasons such as 25
controlling the load on a heavily | oaded“network. |f the M5 cannot support
the requested Sanple Size, it selects a Sanple Size as close to the
requested Sanple Size as possible. The sel ected Sanple Size may be | arger
or smaller than the requested Sanple Size. For exanple, suppose the M5 can

support 2 3 ' sanpl es per .RTP packet. |f the UNC requests 2 voice
sanpl e per @’gpﬁ%ﬁ%ﬁ% LF@% ﬁesﬂ@@%lgégs"f Vdithe dasgtcsample Rige fadket . |f
the UNC r astied Samble i t, it he voi.ce
sanpl es pe?@\g\o 2006/%%?&%&%@%%%%%1%@6& 1lﬁk yﬁéi‘ﬁ%m@éﬂ@%

Sanpl e Si ze* ¥pice saEplhpeREBaackeb the MBselectss vbice saemples per RIFPheked ze

that the . hSe,,. 1. the UNC requests 4 voice sanple per
RTP packelw,% %%gsﬁlép%ée}f'él&%ké%%i' dhe glasesls EHBP[ eda e reaynsted Semplsanpl e
Size of 53 i&izeltimtdh@mcaﬁg@@mﬁi ze to the requested Sanple 5 Size that

the M5 can supp?rt. IB a further aspect of the invention, if the UNC 103 or
the M5 30 det ect@ @ {HBREASREG @f e invantion: if dhe UNGH 08 diethie kSt 8B detects

erf or manc ' | : wt.he ' an initiate a, negotiation to
Phange. par oraHgInghtudfe Somtiioniidl it BENERE PelidsirBote HuITER p rtistaiy
initiate asitbgosidatdanninitiatehamgetibtion taahh éSbéﬁarﬂQteka@ﬁed"fcﬂt&e%dfng

redundancy i ng.. Two _nessages that,_already exist in the
speci fi cat isgggoﬁr & %&Fmpied%ﬂ%y £AB iitiateen negetjatian Hrchangecthiessamplei size

PecBooe oyt LA RAEBEY et S B AR B R A
The i nvent A spasificationsaarpineodified iptiepresent invehtia totduhioaiepaipeecan be
Lhe’ nanae s UES CHIANER MBOIEY Tm8Bsage snd the URR BTARNEL SMOBIEY Ack " "

message. These messages currently do not include the sample size parameter.

The invention adds the sample size parameter so that the sample size can be

15 changed during an ongoing session.

FIG. 9 is a signaling diagram showing the signaling messages sent

between the UNC 103 and the MS 30 when the sample size is changed during

an ongoing session. If the UNC detecis a deteriorating network condition or

reduction in network performance related to the session with the MS 30 (for

20 example, as shown at 93, the UNC 103 may detect an excessive packet loss),

the UNC sends a URR CHANNEL MODIFY message 94 fo the MS suggesting

that a larger sample size should be used. If the MS is capable of using the

suggested larger sample size, the MS replies with the URR CHANNEL MODIFY

ACK message 95 indica,tingl;_‘tjhat the suggested larger sampie size is acceptable.

25 At 96, the MS then prepares its receiver 71 and transmitter 73 to use RTP with

the new sample size. If the MS cannot handle the suggested larger sample size,

the MS may either indicate the largest sample size it can handle (and prepare

the receiver 71 and transmitter 73 for that size), or reply with the current used

frame size. When the UNC receives the URR CHANNEL MODIFY ACK

30 message, the UNC begihs at 97 to use the new sample size.



béet ween the UNC 103 and the M5 30 when the sanple size is changed during
an ongoi ng session. If the UNC detects a deteriorating network condition or
reduction in network performance related to the session with the M5 30 (for
" 20 exanpl eWOo90@120%WA at 93, the UNC 103 nay detect an expesSEN®spaket

| oss), the UNC sends a URR CHANNEL MODI FY nessage 94 to the MS suggesting
.that a larger sanple size should be used. If the M5 is capable of using the
suggested | arger sanple size, the M5 refiBtes with the URR CHANNEL MODI FY
ACK nessage 95 indicating, that the suggested | arger sanple size is
acceptable. 25 At 96, the M5 then prepares its receiver 71 and transmtter
73 to use RTP with the new sanple size. |If the M5 cannot handl e the
suggested | arger sanple size, the M5 nay either indicate the |argest

sanpl e size it cHuishpodeducambypapabe mitnlamdr fom \the MS #nthd M sdetbter 73
frame size. \Wen the UNC

f t hat t th

rg(r:ei vgs tS L@%ﬁﬁgcﬁﬁﬁ%ﬁﬁ mvm%lwsi@%:@urr S:@és'gf'ﬁﬁ Qﬂtlpl?edi@% alh onet o
th / 0) 3

o cenur o remagakorl e MDY Hegh %‘fﬁs'ﬁ% piofbRaABR size® FHio N

net wor k condetertsibetciangafindbe samplasizeganetibeginglte wsezthe propmsed sample

enbodi mgnt , %%g y%"m nply begi ns using a proposed sanple size. The UNC
detects "t he R4 n the sanpl e size and begins to use the proposed sanpl e

5 size as well. It shellgwel lbed Hadhé RBbvé ReammY %\R%?é@éesde'ﬁ‘é?ib‘flﬁ%

scenario in which the detected network performnce has decrease
therefore tHhe dgtestad etwpek nerfarandeanas decreaged, eadqﬁh@reﬁmneetthNCdendt 0

possi bl o e Mo e TRRGS, sBlnelel 28 7 RRuBE he Fraintain deieibigng i

order to cqnsﬁ:rmnoetfmmtike orepiiy session. Melieatw F@éﬁﬁrecﬁ%tf@fﬁ lﬁél‘b@gétlhon to
ot her %e ?(UNCandI\/B may Oq?otlateasmaler sanpl e size for the
ongoi na es‘iﬁtWﬂr @sifogmange mﬁ%g’é@ qlecleds apFeimordendosanpservei petwark

oo ceton” dSESAIRHE Y Sleckk AR08 1of MSBRON ISP LsgE L AR s

accor dance may meagotiatee\d wrualiee danapleesiv@rfsr the ongoing session.  Obviously,
regardless of whether the sample size is increased or decreased, if another
change in network conditions is detected during the session, the sample size

15 may again be modified in accordance with the newly detected network
conditions. in order fo avoid renegotiating the sample size every time a small
change is detected, the UNC and MS may renegotiate the sample size only
when the change in network performance exceeds a predefined threshold
change limit.

20 These procedures can also be utilized to control other parameters that
affect or improve the voice quality of the session. For example, the procedures
can be utilized to control whether redundancy coding should be applied, or
whether redundant packets should be transmitted. For this purpose, a new
information element is included in the URR ACTIVATE CHANNEL message, the

25 URR CHANNEL MODIFY message, and their respective ACK messages
indicating if and to what extent redundancy coding and transmissions should be
used. The Redundancy Info IE may indicate exactly how redundancy coding
should be applied, or altematively may define a rule set for the application of
redundancy coding. For example, the Redundancy Info IE may specifically

30 indicate that the session should use Adaptive Multi-Rate (AMR) speech coding

. with 4.75 kbit/s and Forward Error Correction (FEC). The end points may



conditions. In order to avoid renegotiating the sanple size every tine a
small change is detected, the UNC and MS may renegoti ate the sanple size

only when the chaﬂge in network per f or mance exceeds a predeflned t hreshol d
change |i WQ209¢825T§bse procedures can al so be utilized tFEIHENIEher

paranmeters that affect or inprove the voice quality of the session. For
exanpl e, the procedures can be ut|||zeg to control whether redundancy
codi ng shoul d be applied, or whether Hundant packets shoul d be
transmtted. For this purpose, a new information elenent is included in

t he URR ACTI VATE CHANNEL message, the 25 URR CHANNEL MODI FY message, and
their respective ACK nessages indicating if and to what extent redundancy
codi ng and transm ssions shoul d be used. The Redundancy Info |IE may

i ndi cate eRageliate e ariaiatasampinationipat belbysides caa handie Alarnatively, rfﬁfl vel y

may define r td f e d I
exgrrpl e, H‘?e Eﬂé Iﬁ%{/eoltﬂ% rﬁ?aﬁﬂﬂdnﬁ pigg(lglfliecn]a&yﬁ'%g ?Hﬁ%gg@e{r{éﬁgl%lgg rf‘é‘r
session s hohamglug dhédadhndmdw&ddln@at'ﬁmsﬁd\dﬂ) obtheecirargesi dy notvhiakie 40 Ae
5006] 0257 8SIOPOIRHn B HORER Bine. 13oipadoll PGP AIA GLPRRIngt sl o
that both nggﬁd ]ﬂ‘i’é‘v@%@%@e?'ﬁht’[ﬁé Rebiork! def or the rule set case, the

Redundancy Info IE may nmerely indicate t rules for changing the
redundancy codi h’gonwﬁu@mmdal adﬂulﬂﬁeta:ﬁ:@nﬁgsraionri& definas a aumbersofghblRed on

th t | h .det er pi YRS 5 M5
tnd ¢ he. vomdleddfat oat bEfEedclifistd Y5 Sssidhtel MR fon oL bE®)

Confi gur at bpPAMFE4AGEE (11PS kBit/Q}J rmeéq@stmhaﬁgd%e ARAR cedsc RDJeSEdi écng a
voi ce session, such as AMR 1 kbit/s) or AVR 4.75 (4.75 kbit/s). A

request t oinchrdin ﬁh@oﬂwk@ﬂ%ﬁem (@MER)gndiitbin thenMBaand the %é‘ta Mbde

Eﬁgﬁgzil n(ﬁ}é@‘%{%%&& c@% %@alﬁ%dwtﬂge %I\@ggg ({]agld%tt%déﬁ@&ggo I hg. For

exanpl e, AMguhdadchaso n Persegambts] AMR 102 has brdangysooizded gwitiantb AMR
4.75 has been associ ated with redundancy coding  using the Redundancy Info

| E. The UREMER NEI%@'FQVM‘E%%@% hgg been assoclated with redundancy coding
using the Redundancy Info IE. The URR CHANNEL ACTIVATE message or

URR CHANNEL MODIFY message and their respective ACK messages with the

15 Redundancy Info IE are used to define the associations so that if a certain frame
loss rate is detected in the MS or network codec, the session should begin using
AMR 4.75 and redundancy coding. Rules controlling when to change the codec
mode, and thereby redundancy (i.e., thresholds and hysteresis) may be signaled
as well or may be predetermined. Note that both the MS and network sides are

20 prepared for this change, because it was negotiated earlier, ahd so the specifics
of the change do not need to be signaled on the control plane.

Information elements in the modified URR CHANNEL MODIFY message
include all of the information elements from the URR ACTIVATE CHANNEL
message. These information elements include:

25 » Channel Mode (already included);

« Sample Size (as described above);

* Redundancy Info IE (as described above);

« |P Address, to move the session to another IP interface/Media

Gateway;
RTP UDP Port, to move the session to another UDP port (in another

30
IP interface/Media Gateway);



URR CHANNEL MODI FY nmessage and their respective ACK nessages with the 15
Redundancy Info |E are used to define the associations so that if a certain
frame loss rate is detected in the M5 or network codec, the session shoul d
“begi n usi YO 29237895 and redundancy coding. Rul es cont r BCT/SRLPOSMERGS O
change the codec node, and thereby redundancy (i.e., thresholds and
.hysteresis) may be signaled as well or nay be predeterm ned. Note that
both the M5 and network sides are 20 preﬁ%red for this change, because it
was negotiated earlier, and so the specifics of the change do not need to
be signaled on the control plane. Information elenents in the nodified URR
CHANNEL MODI FY nmessage include all of the information elenents fromthe
URR ACTI VATE CHANNEL . nessage. These information el ements include: 25
Channel Mode (al‘r eB8yioRECIYdgel) changihe Radbad Typs dyesmicaligd above)

Redund | nfo.l I ad PoAdd t th [

to another 1P it eI EREBMRTRRINE) chapde sl Peanpisry ropiseris,g HE:

sessi on t o fateospeschu@espand (i n anot her ~ I'P i nterface/ Medi a Gat eway); WO

2006/ 025789 PCT/_SE%%% B%?F??’Q -15 Payl oad Type, to change the Payl oad

Type dynanically; t M4 Qrtcé‘hfm%‘(ﬁéﬁ BACH sessiemtreandthep ARPpoer §n

rel at ed5t08@l0(ﬂdrtl?‘int@?ﬁa%eﬁmé‘c?§'@£@%mj and RTCP UDP Port, to nove the RTCP
I'n anot

session to anot her UDP port her 1P interface/ Medi a Gat eway).

These i nf or mat i dhese dnformation ekértentsherovialaathic! ddpabliiey &y aniaraRhlly cRBRgOe
be. r scoon SLqebRifiicRted diting e nidkl Fare enest detsotn.ve. concepts
00" ange o appt oat o cCgPREbY e Sy T WA B o
shoul d not d&cnRed ireihe eresantpnliisatisperint be raadifipt amd vamahiones adividissed
above, 19Ut rdriye of applications. Accordingly, the scope of patented subject matter should
not be limited to any of the specific exemplary teachings discussed above, but is
instead defined by the following claims.
The present invention may of course, be carried out in other specific ways
than those herein set forth without departing from the essential characteristics of
15 the invention. The present embodiments are, therefore, to be considered in all
respects as illustrative and not restrictive and all changes coming within the

meaning and equivaiency range of the appended claims are intended to be
embraced therein.

20



I nstead defined by the followng clains. The present invention may of
course, be carried out in other specific ways than those herein set forth
wi t hout d rti om the essential characteristics of | ntion
The pr eseﬁ‘?aez%%?#énts are, therefore, to be considere é‘ﬁsm!azp'%’drog%gects as -
il lustrative and not restrictive and all changes comng wthin the neaning
and equi val ency range of the appended clgins are intended to be enbraced
therein. 20 WD 2006/ 025789 PCT/SE2005/0&§269 -16 CLAIM5 1. A nethod of
adapting circuit-switched payl oad transport between a nobile station and
an unlicensed-radi o access network controller utilizing a 5 packet-based
transm ssion protocol, said nethod conprising: receiving in the nobile
station, a channel activation nessaged$r0n1the access network controller,
sai d channel activation nessage incl udf request ed sanpl e size of the
circuit-switched payload to be included in each packet; 10 determ ning
whet her the nobile station is capable of supporting comrunications that

utilize the requbst ed $a8ied ot pdapting cirguit-switithed payladdbimansparbbelesnod

Cr oo t 1 P rnEETR MG iE, bR Anidbhood fadio | FadsSH Ralvatk 2fRble g 2 < se
t o t r anSporpadketbased trahsmissionadicqeey, | sadinetid d{ﬁn?lﬁsiﬁ@te nmobil e station is

not capabl e of supg,orti ng c,om&f)ﬂi catjons that wutilize the requested sample
size, transnitti'GGEHHEk i the gobfie statien.od icbanpel pethatign amessagscfrem el e

Si ze suppord®Reshy | atd.on; I A dha: co : ) t
packets to thesﬁogFPgorg?la&H@%Wé&t i%alﬁgi ﬁ‘ggﬁg %ggorr%()g' %égéaigr%;r{éé@pwd %y
nobi | e st atrequesied Sampleesiretdfidie diircaitawitched ayleidh td Ibe Bickiledfin each

transmttin q&%gkets to the controller utilizing a selected sanple size

..supported nobi | e station .
10 determining whether the mobile station is capable of supporting

I
t he

communications that utilize the requested sample size;

if the mobile station is capable of supporting communications that utilize
the requested sample size, transmitting packets to the controller utilizing the
requested sample size to transport the circuit-switched payload; and |

15 if the mobile station is not capable of supporting communications that

utilize the requested sample size, transmitting packets to the controller utifizing a
selected sample size supporied by the mobile station;

wherein the controller transmits packets to the mobile station utilizing the
sample size transmitted by the mobile station.

20
2. The method of claim 1, wherein the step of transmitting packets to
the controller utilizing a selected sample size supported by the mobile station
includes selecting a sample size, from the sample sizes supported by the mobile
station, which is closest in‘e!;j?ze to the requested sample size.
25

3. The method of claim 1, wherein the step of transmitting packets to
the controller utilizing a selected sample size supported by the mobile station
includes selecting a sample size which is larger than the requested sample size
if the mobile station supports a larger sample size.

30



I ncl udes sel ecting a sanple size, fromthe sanple sizes supported by the
nobile station, which is closest in size to the requested sanple size. 25
3. The method of claiml1l, wherein the step of transmtting packets to the
“control | er WAM6/HI5HY a sel ect ed sanpl e size supported byPCHSEp@SIODESt at i on
I ncl udes selecting a sanple size which is larger than the requested sanple
.size if the nobile station supports a |arger sanple size. 30 WO

2006/ 025789 PCT/ SE2005/ 001269 -17 4. ThE-method of claim 3, wherein the
step of transmitting packets to the controller utilizing a selected sanple
si ze supported by the nobile station includes selecting a sanple size
which is smaller than the requested sanple size if the nobile station does
not support a larger sanple size. 5 5. The nmethod of claim 1, wherein the
request ed sanpl e4si zeThe naethoil wf wlaimas; oeiptrain hressteplof teinsmittihgttkets to

' It-sw gch I to be included in, h ket. 10 6. Th t hod
ot clai ms, He,EoRRALRlleG A oldkied SaRIR iz RePRWIRY by HBSrBabie StAan on

is capabl e @chsdéRn@iddting £ Rl Gl {Nﬂfbﬁcj& RfalkE {He‘{(nzﬁletrggtd%%ﬂﬁ@is%le size

acceptabl e sanpl e size, the step of sending an acknow e ssage from
the nobi | e #ithe mabile statinn dassows suppadeldargensaniplesizeccept i ng the  ni ni mum
accept abd e sanple size as the sanple size to be utilized by the 15 -

controller for transm ssions to the nobile station. 7. The nmethod of claim

6, further conpr&singThepasthgdetsrr clhint 19 vildibin tHee réfiistey Shfi@ sizs it
capabl e of supporting conmunications that utilize the m ninum acceptable
sanpl e si zef“"ﬁ ﬂéﬁeg@fable sample| size phiheaciretityawitchadopaylead do wie includes
mobi | e statj dhspé“%@ bl e of supporting; and sendi ng an acknow edgnent
message fromthe nobile station to the access network controller

specifying the selected | arger sanple size as the
10 6. The method of claim 5, further comprising, upon determining that
the mobile station is capable of supporting communications that utilize the
minimum acceptable sample size, the step of sending an acknowledgment
message from the mobile station to the access network controller accepting the
minimum acceptable sample size as the sample size to be utilized by the
15 controller for transmissions to the mobile station.

7. The method of claim 6, further comprising, upon determining that
the mobile station is not capable of supporiing communications that utilize the
minimum acceptable sampie size, the steps of:

20 selecting a larger sample size which the mobile station is capable of
supporting; and

sending an acknowledgment message from the mobile station to the
access network controller specifying the selected larger sample size as the
sample size fo be utilized. by the controller for transmissions to the mobile

25  station.

8. The method of claim 7, wherein the packet-based transmission
protocol is the Real-Time Protocol (RTP), and the step of receiving a channel
activation message in the mobile station includes receiving a URR ACTIVATE

30 CHANNEL message, and the step of sending an acknowledgment message



sanple size to be utilized by the controller for transm ssions to the
nmobile | 25 station. 8. The nethod of claim7, wherein the packet-based

transm ssi col is the Real-Tinme Protocol (RTP), and the step of
recei ving "ggéﬂyg{q%&% activation message in the nobile stBtTeFPHIHdes

‘receiving a URR ACTI VATE 30 CHANNEL nessage, and the step of sending an
acknow edgnent nessage WO 2006/ 025789 PCI/ SE2005/ 001269 -18 fromthe .
nmobi | e station includes sending a URR ACTT VATE CHANNEL ACK nessage. 9. The
met hod of claim 7, further conprising: 5 receiving in the access network
controller, the acknow edgnent nmessage fromthe nobile station; and
encodi ng transm ssions to the nobile station utilizing the sanple size

received in.the, acknow edgnent ssage. 10 10. The nethod of claim1,
further coﬁf)orrﬁ] ihﬁdﬂoﬁig’céfﬂ%ﬁgmp depcsSensing @ MRR ARTRATEE (CHABINEL €0y t he

nobi | e st atrh@dsageanal yzi ng the received packets to determ ne the sanple
'size utilized by the nobile station; and encodi ng transm ssions to the
nobil e station utilizing the determned 15 sanple size. 11. The nethod of

claim 10, furthgr corpri si fter alyzing the received packets to

determ ne the sghpl e@?f@étﬁgplo??éﬁng;?‘f THBPESRFat i on, the steps of: 20

det er mi fii ng whetdu@lvid)in SRS AWK bérzt?&lieb,ytﬁehﬁc@mm%@perﬁéﬁﬁ h%@iéée equal
or net Wor

to or grea}er han a_m ni mum accept abl e sanpl e si ze
cont rol | er oM, maabile plgtieri andset up i f the sanple size utilized by the

networ k cont r of PasoB tidferiindBng 1F el bl SE8en ihEiney M maels e

received in the acknowledgment message.

10 10.  The method of claim 1, further comprising:
receiving in the controiler, packets transmitted by the mobile station;
analyzing the received packets to determine the sample size utilized by
the mobile station; and

encoding transmissions to the mobile station utitizing the determined
15 sample size.

11.  The method of claim 10, further comprising, after analyzing the
received packets to determine the sample size utilized by the mobile station, the
steps of:

20 determining whether the sample size utilized by the mobile station is equal
to or greater than a minimum acceptable sample size for the network controller;
and .

denying call setup if the sample size utilized by the mobile sfation is

smaller than the minimum qg;geptable sample size for the network controller.
25

12.  The method of claim 1, further comprising:

detecting by either the mobile station or the access network controller, a
change in network performance; and

in response to the detected change in network performance, negotiating a

30 new sample size to transport the circuit-switched payload between the access
~ network controller and the mobile station. |



detecting by either the nobile station or the access network controller, a
change in network performance; and in response to the detected change in
net wor k performance, negotiating a 30 new sanple size to transport the
“circuit - sWWOCHEP25HY| oad bet ween the access network conbculsksiosaodes he
nmobi l e station. WD 2006/ 025789 PCT/ SE2005/ 001269 -19 13. The net hod of
.claim 12, wherein the detected change in network performance is a
reduction in network performance, and thE-step of negotiating a new sanple
size includes selecting a larger sanple size in response to the 5 detected
reduction in network performance. 14. The nethod of claim 12, wherein the
detected change in network performance is an increase in network
performance, and the step of negotiating a new sanple size includes
selecting a snmaller sanple size in response to the 10 detected increase in

net wor k perfor e. ﬁ% T‘_ge met hod of claim 12, wherein the step of
negotiating a neWw- sahit 8&9d of glaim, 12 whareinthe wietected charge in estetdnge

i n networ K pdfiririneBns § : : Lignt, 15 16. The met hod
of claim iz, whereln t‘heégggggén%%@%ntﬁ%ﬁ%%nd&? §iﬁps(%t'}?§°@ﬁ Pg& in
net wor k perf&Y fample sirel intludes spleatingeg daigiri smplensive ifXERbENSE 28 the

I ncl udeg: | ssage fromthe access network controller to the
mobi | e gzoqgeggftfggr{gqg&}?ndﬂa?&ﬁ%@t%&'mc@ size deternmined in response to
the detected change in network performance; and receiving an

acknow edgnent rressagEe fromthe nobile station to the access network
control | er accepth ng theemstinsoef cldins A% | whaiieire the BetettedT biearims ROdeRfork! ai M

12, wherei L l; t-af etects the change in_network perfornmance,
and the st@S@W %gg%t’fgﬁi'ﬁgegg%gh/]g@%ké)%@f@amgcﬁ%w sigp & iggatiagingne
new sanpl e ashew samplbesize ichwies! dleé&ivg a smaller sample size in response to the

10 detected increase in network performance.

15.  The method of claim 12, wherein the step of negotiating a new
sample size is performed only when the detected change in network
performance exceeds a threshold change limit.

15 |

16. The method of claim 12, wherein the access network controiler
detects the change in network performance, and the step of negotiating a new
sample size includes;

sending a message from the access network controlier to the mobile

20  station with a suggested sample size determined in response to the detected
change in network performance; and

receiving an acknowledgment message from the mobile station to the

access network controller accepting the suggested sample size.

;Y

25 17.  The method of claim 12, wherein the mobile station detects the
change in network performance, and the step of negotiating a new sample size
includes:

determining the new sample size by the mobile station;
transmitting packets from the mobile station to the access network
30  controller ufilizing the new sample size;

detecting the new sample size by the access network controiler; and



transmtting packets fromthe nobile station to the access network 30
controller utilizing the new sanple size; detecting the new sanple size by
t he access_network controller; and W 2006/ 025789 PCT/ SE2005/ 001269 - 20
accept i ng WHEMMAHB8npl e size by the access network contPEI/FEI05/001869 The
met hod of claim 12, further conprising: in response to the detected change
in network performance, determning 5 that a change in redundancy codi ng
of the packets is required; and applyi ng0to subsequent packets transmitted
during the ongoing session, redundancy coding in accordance with the
determ ned change. 19. The nethod of claim 18, further conprising, after
determining that 10 a change in redundancy codi ng of the packets is
required, the step of signaling the change in redundancy codi ng by
transmitting speR¢aEPEng derineseinpiesizedy tharancesenstwoek wortrolidre nobi | e
station and the access network controller. 20. The nethod of claim 18,
wherein the nobile station and the access 15 network controller are

configured wth #.setTlef megthtnstansin ¢2duRBer sofpisiagd the step of
determ ning that, a change in redundancy codi ng of the packets is required

i ncl udes det er niRi"RPYIER Rethginteetedichiangs inmetwork parfassmncet etarmining
control §er ihihs j Q@@ﬂ ' naccordance wth the
redundancy codicﬁgﬁ%ﬁegéauég .&#ﬁ'}e{g ﬁgﬂ‘#g[%dﬁtscﬁj‘ewl ) 6‘K)\rgerei n the

r gdundancy f:odi rapplyingdo Sﬂlbsgqlia‘ltw&wé?ﬂamit%dﬂmgwwoﬁ@mg%és%bnh
Adapti ve I -Rat e . hodes ich are selected in response to the
det ect ed mﬁﬁg'édi?%y@% ip arcprdaneewith thesdetermingd changed of cl ai m 21,
wherein the redundancy coding rules also | specify a threshold | evel of

change and associ ated hysteresis value required in the network performance
to trigger a chd@e iThermthesdef daina 18 furtheeri comprisihg) defterydeateringng B@t WO

2006/ 07789 wﬁg%Eﬁ\OPe%{uﬂ%%gygcoding of the packets is required, the step of signaling
the change in redundancy coding by transmitting specific redundancy coding
parameters between the mobile station and the access network controller.

20.  The method of claim 18, wherein the mobile station and the access

15 network controller are configured with a set of redundancy coding rules, and the
step of determining that a change in redundancy coding of the packets is
required includes determining by the mobile station and the access network
controller, the change in redundancy coding in accordance with the redundancy

coding ruies.
20
21. The method of claim 20, wherein the redundancy coding rules
associate redundancy coding with particular Adaptive Multi-Rate (AMR) modes,
which are selected in response to the detected change in network performance.
25 22.  The method of claim 21, wherein the redundancy coding rules aiso

specify a threshold level of change and associated hysteresis value required in
the network performance to trigger a change in AMR mode or a change in
redundancy coding.

30



-21 23. The nethod of claim 12, further conprising: in response to the

det ected change in network performance, determ ning that redundant packets
shoul d be transmitted; and transmtting redundant packets for subsequent

" packets t rws2d28? 5 bet ween the access networ k contr oPCESEzmE00RE® nobi | e
station. 24. A systemin an unlicensed-radi o access network for
transporting a circuit-swtched payload utilizing a packet-based

transmi ssion protocol, said system con@lising: 10 an unlicensed-radio
access network controller conprising: a transmtter that sends to a nobile
station, a channel activation nmnessage, said channel activation nessage

I ncl udi ng a requested sanple size of the circuit-swtched payl oad to be

i ncluded in each_ packet; a receiver that receives packets transmtted in
return by the | e Thesmethad ofclaime 4R sfutther eovapsizingg t he recei ved packets

to determne th i tilized by the nobile station;, and a_codec
_ that encodes t rgﬂﬁgﬁs%srfsgn@ %‘% ‘#leﬂ Ctl‘;rétﬁq\a@égt‘%ﬂegﬂor&t PETYTHARCe; Hetegainingi ned

sanpl e si zethaRfedidaiitvackesd SOl beltainsided:Wigr €i n the receiver also
receives an acknow edgnent nessage fromthe nobile station in response to

t he ?:han_nel act Tmigﬁgnﬂggﬁ@@@ﬂts@iadkdakfmwsubgaqmntmmg’ﬁ itratigu-dﬂtm ad
Cransii S5t arhBn (he BodBts ddhuahEL I RRIER And HRE Hobie MEiclip) o <1 o6 recer ved

in the acknow edgnent nessage. 26. The system of claim 24, wherein the

request ed sanpl 4si z%)i s .a_mninum acceptabl e sanple size of the
Foaypled Bean Hplicrnsgd-radio) access mebaaticior tapspatiage25789

circuit-sw tched pay
PCT/ SE2005/ciel#8fitchéd payload utilizing a packet-based transmission protocol, said
system comprising: _
10 an unlicensed-radio access network controller comprising:

a transmitter that sends fo a mobile station, a channe! activation
message, said channel activation message including a requested sample size of
the circuit-switched payload to be included in each packet;

a receiver that receives packets transmitted in return by the mobile

15  station;

means for analyzing the received packets to determine the sample
size utilized by the mobile station: and

a codec that encodes transmissions to the mobile station utilizing
the determined sample size.

20
25. The system of claim 24, wherein the receiver also receives an
acknowledgment message from the mobile station in response to the channel
activation message, said acknowledgment message including a sample size that
the mobile station can suppgrt, wherein the codec encodes transmissions to .the

25  mobile station utilizing the sample size received in the acknowledgment
message.

26. The system of claim 24, wherein the requested sample size is a
minimum acceptable sample size of the circuit-switched payload to be included
30 in each packet. N



- 27. The system of claim 24, wherein the access network controller also
I ncl udes: neans for detecting a change in network performance; and neans

for determnni ~Sdggested sanple size in response to the 5 detected
change inm’r‘l’g’tz\r(}%rﬂﬁlbpgrfor mance; wherein the transnmitter s&RESEAHRL}e to

the nobile station with the suggested sanple size, and the receiver

recei ves an acknow edgnment nessage from,the nobile station accepting the
suggested sanple size. 10 28. The system of claim 24, further conpri sing:
a nobile station conprising: a receiver that receives the channe
activation nmessage fromthe access network controller and extracts from
t he channel activation nessage, the requested sanple size; 15 a sanple

si ze anal yzer t r | th xtracted reqyested sanple size fromthe
recei ver and de[%‘fr'm ﬁgﬁé &ﬁ%?ﬁ’e& cff%] %B’?’em%e rrass netypdyptantedler also
supporting icolmesi cations that utilize the requested sanple size, wherein

if the nobile station_is not capable of supporting comunications that
utilize the reqUBERRR Y Aplieding 3 shangainaeivorkepedetraance; andi f f erent sanpl e

size 20 that thgehRPI Lan can , da transmtter that
transmts packet 510 tﬁﬁg %éot%%nb@ﬁgerg ﬁ@éﬁ)%%gﬁgsq%ﬁgle PEGUEL TEPURS@ BRze it
t he nobidl e datattedichasgedpabtveorkpetfonandd;ng comuni cations that utilize

t he requested sanpl e. Sh'sz‘gt and.jf the nobile station is not capable of
supporting co il PRgMItEr isends a messagade: he mobie statrswith, the

transmts e t t r 4Lz h t different sa Ie'
i 26 tha | poueied Shrhie Sagtail e rebblvel e Bflstsih BEkTakRHaeaL BiareR 1560
-23 29. Thdray emobilestation agepting the sugdested sarmledizeanpl e size is a

m ni nrum accept abl e sanple size of the circuit-switched payload to be
i ncluded in each packet, and the analyzer selects a |larger sanple size if

the nolibl e stawBon Mhe@stEARRBIaIY, AN ChhiSHGIGMUNI cations t hat
utilize the mninum . ' )
a mobile station comprising:

a receiver that receives the channel activation message from the
access network coniroller and extracts from the channel activation message, the
requested sample size:

15 a sample size analyzer that receives the extracted requested
sample size from the receiver and determines whether the mobile station is
capable of supporting communications that utilize the requested sample size,
wherein if the mobile station is not capable of supporting communications that
utilize the requested sample size, the analyzer selects a different sample size

20 that the mobile station can support: and

a transmitter that transmits packets to the controller utilizing the
requested sample size if the mobile station is capable of supporting
communications that utilize the requested sample size, and if the mobile station
is not capable of suppqr’cir‘\ga communications that utilize the requested sample

25 size, transmits packets to fhe controller utilizing. the selected different sample
size that the mobile station can support.



5 \accept abl e sanple size. 30. The systemof claim 27, wherein the nobile
station also includes: neans for detecting a change in network

_per f or mancg; ns for determ ning a new sanple size in response to the
det ect ed ?(?@Eg{r'liézﬁi n network performance; wherein the mSBSERMSLA2HN

transmtter transmts packets to the access network controller utilizing
the new sanpl e size, and the access net %r_k controll er detects and accepts

t he new sanple size. 15

29. The system of claim 28, wherein the requested sample size is a
minimum acceptable sample size of the circuit-switched payload to be included
in each packet, and the analyzer selects a larger sample size if the mobile
station is not capable of supporting communications that utilize the minimum

5 acceptable sample size.

30.  The system of claim 27, wherein the mobile station also includes:
means for detecting a change in network performance; and
means for determining a new sample size in response to the detected
16 change in network performance;
wherein the mobile station transmitter transmits packets to the access
network controller utilizing the new sample size, and the access network
controller detects and accepts the new sample size.

15



