
NOVEL COMPOUNDS FIELD OF THE INVENTION This invention relates histamine
receptor ligands. More specifically, the invention relates to histamine H3
receptor ligands, preparation thereof and uses thereof. BACKGROUND OF THE
INVENTION The histamine H3 receptor is of current interest for the
development of new medicaments. This receptor is a presynaptic autoreceptor
located both in the central and the peripheral nervous system, the skin and
in organs such as the lung, the intestine, probably the spleen and the
gastrointestinal tract. Recent evidence suggests that the H3 receptor shows
intrinsic, constitutive activity, in vitro as well as in vivo (i.e., it is
active in the absence of an agonist. Compounds acting as inverse agonists
can inhibit this activity. The histamine H3 receptor has been demonstrated
to regulate the release of histamine and also of other neurotransmitters
such as serotonin and acetylcholine. Some histamine H3 ligands such as
histamine H3 receptor antagonists or inverse agonists may increase the
release of these neurotransmitters in the brain whereas other histamine H3
ligands such as histamine H3 receptor agonists may lead to an inhibition of
the biosynthesis of histamine and an inhibition of the release of histamine
and also of other neurotransmitters. This suggests that histamine H3
receptor agonists, inverse agonists and antagonists could be mediators of
neuronal activity. Accordingly, the histamine H3 receptor may be a target
for new therapeutics. There are publications that disclose the preparation
and use of imidazole derivative histamine H3 ligands. However, there are
needs for additional histamine H3 ligands. DESCRIPTION OF THE INVENTION
Unless specified otherwise within this specification, the nomenclature used
in this specification generally follows the examples and rules stated in
Nomenclature of Organic Chemistry, Sections A, B, C, D, E, F, and H,
Pergamon Press, Oxford, 1979, which is incorporated by references herein
for its exemplary chemical structure names and rules on naming chemical
structures.The term "Cm-n" or "Cm-n group" used alone or as a prefix,
refers to any group having m to n carbon atoms. The term "hydrocarbon" used
alone or as a suffix or prefix, refers to any structure comprising only
carbon and hydrogen atoms up to 14 carbon atoms. The term "hydrocarbon
radical" or "hydrocarbyl" used alone or as a suffix or prefix, refers to
any structure as a result of removing one or more hydrogens from a
hydrocarbon. The term "alkyl" used alone or as a suffix or prefix, refers
to monovalent straight or branched chain hydrocarbon radicals comprising 1
to about 12 carbon atoms. The term "alkylene" used alone or as suffix or
prefix, refers to divalent straight or branched chain hydrocarbon radicals
comprising 1 to about 12 carbon atoms, which serves to links two structures
together. The term "alkenyl" used alone or as suffix or prefix, refers to a
monovalent straight or branched chain hydrocarbon radical having at least
one carbon-carbon double bond and comprising at least 2 up to about 12
carbon atoms. The term "alkynyl" used alone or as suffix or prefix, refers
to a monovalent straight or branched chain hydrocarbon radical having at
least one carbon-carbon triple bond and comprising at least 2 up to about
12 carbon atoms. The term "cycloalkyl," used alone or as suffix or prefix,
refers to a monovalent ringcontaining hydrocarbon radical comprising at
least 3 up to about 12 carbon atoms. The term "cycloalkenyl" used alone or
as suffix or prefix, refers to a monovalent ringcontaining 



hydrocarbon radical having at least one carbon-carbon double bond and
comprising at least 3 up to about 12 carbon atoms. The term "cycloalkynyl"
used alone or as suffix or prefix, refers to a monovalent ringcontaining
hydrocarbon radical having at least one carbon-carbon triple bond and
comprising about 7 up to about 12 carbon atoms. The term "aryl" used alone
or as suffix or prefix, refers to a monovalent hydrocarbon radical having
one or more polyunsaturated carbon rings having aromatic character, (e.g.,
4n + 2 delocalized electrons) and comprising 5 up to about 14 carbon atoms.
The term "arylene" used alone or as suffix or prefix, refers to a divalent
hydrocarbon radical having one or more polyunsaturated carbon rings having
aromatic character, (e.g., 4n + 2 delocalized electrons) and comprising 5
up to about 14 carbon atoms, which serves to link two structures
together.The term "heterocycle" used alone or as a suffix or prefix, refers
to a ring-containing structure or molecule having one or more multivalent
heteroatoms, independently selected from N, O, P and S, as a part of the
ring structure and including at least 3 and up to about 20 atoms in the
ring(s). Heterocycle may be saturated or unsaturated, containing one or
more double bonds, and heterocycle may contain more than one ring. When a
heterocycle contains more than one ring, the rings may be fused or unfused.
Fused rings generally refer to at least two rings share two atoms
therebetween. Heterocycle may have aromatic character or may not have
aromatic character. The term "heteroaromatic" used alone or as a suffix or
prefix, refers to a ringcontaining structure or molecule having one or more
multivalent heteroatoms, independently selected from N, O, P and S, as a
part of the ring structure and including at least 3 and up to about 20
atoms in the ring(s), wherein the ring-containing structure or molecule has
an aromatic character (e.g., 4n + 2 delocalized electrons). The term
"heterocyclic group," "heterocyclic moiety," "heterocyclic," or
"heterocyclo" used alone or as a suffix or prefix, refers to a radical
derived from a heterocycle by removing one or more hydrogens therefrom. The
term "heterocyclyl" used alone or as a suffix or prefix, refers a
monovalent radical derived from a heterocycle by removing one hydrogen
therefrom. The term "heterocyclylene" used alone or as a suffix or prefix,
refers to a divalent radical derived from a heterocycle by removing two
hydrogens therefrom, which serves to links two structures together. The
term "heteroaryl" used alone or as a suffix or prefix, refers to a
heterocyclyl having aromatic character. The term "heterocylcoalkyl" used
alone or as a suffix or prefix, refers to a heterocyclyl that does not have
aromatic character. The term "heteroarylene" used alone or as a suffix or
prefix, refers to a heterocyclylene having aromatic character. The term
"heterocycloalkylene" used alone or as a suffix or prefix, refers to a
heterocyclylene that does not have aromatic character. The term
"six-membered" used as prefix refers to a group having a ring that contains
six ring atoms. The term "five-membered" used as prefix refers to a group
having a ring that contains five ring atoms.A five-membered ring heteroaryl
is a heteroaryl with a ring having five ring atoms wherein 1, 2 or 3 ring
atoms are independently selected from N, O and S. Exemplary five-membered
ring heteroaryls are thienyl, furyl, pyrrolyl, imidazolyl, 



thiazolyl, oxazolyl, pyrazolyl, isothiazolyl, isoxazolyl, 1,2,3-triazolyl,
tetrazolyl, 1,2,3- thiadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-triazolyl,
1,2,4-thiadiazolyl, 1,2,4-oxadiazolyl, 1,3,4- triazolyl,
1,3,4-thiadiazolyl, and 1,3,4- oxadiazolyl. A six-membered ring heteroaryl
is a heteroaryl with a ring having six ring atoms wherein 1, 2 or 3 ring
atoms are independently selected from N, O and S. Exemplary six-membered
ring heteroaryls are pyridyl, pyrazinyl, pyrimidinyl, triazinyl and
pyridazinyl. The term "substituted" used as a prefix refers to a structure,
molecule or group, wherein one or more hydrogens are replaced with one or
more Ci- hydrocarbon groups, or one or more chemical groups containing one
or more heteroatoms selected from N, O, S, F, Cl, Br, I, and P. Exemplary
chemical groups containing one or more heteroatoms include- NO2, -OR, -Cl,
-Br, -I, -F, -CF3, -C(=O)R, -C(=O)OH, -NH2, -SH, -NHR, -NR2, -SR, -SO3H,
-SO2R, -S(=O)R, -CN, -OH, -C(=O)OR, -C(=O)NR2 -NRC(=O)R, oxo (=0), imino
(=NR), thio (=S), and oximino (=N-0R), wherein each "R" is a
C1-6hydrocarbyl. For example, substituted phenyl may refer to nitrophenyl,
methoxyphenyl, chlorophenyl, aminophenyl, etc., wherein the nitro, methoxy,
chloro, and amino groups may replace any suitable hydrogen on the phenyl
ring. The term "substituted" used as a suffix of a first structure,
molecule or group, followed by one or more names of chemical groups refers
to a second structure, molecule or group, which is a result of replacing
one or more hydrogens of the first structure, molecule or group with the
one or more named chemical groups. For example, a "phenyl substituted by
nitro" refers to nitrophenyl. Heterocycle includes, for example, monocyclic
heterocycles such as: aziridine, oxirane, thiirane, azetidine, oxetane,
thietane, pyrrolidine, pyrroline, imidazolidine, pyrazolidine, pyrazolone,
dioxolane, sulfolane 2,3-dihydrofuran, 2,5-dihydrofuran tetrahydrofuran,
thiophane, piperidine, 1,2,3,6-tetrahydro-pyridine, piperazine, morpholine,
thiomorpholine, pyran, thiopyran, 2,3-dihydropyran, tetrahydropyran,
1,4-dihydropyridine, 1,4-dioxane, 1,3-dioxane, dioxane, homopiperidine,
2,3,4,7-tetrahydro-l/i-azepine homopiperazine, 1,3-dioxepane,
4,7-dihydro-l,3-dioxepin, and hexamethylene oxide.In addition, heterocycle
includes aromatic heterocycles, for example, pyridine, pyrazine, pyrimidme,
pyridazine, thiophene, furan, furazan, pyrrole, imidazole, thiazole,
oxazole, pyrazole, isothiazole, isoxazole, 1,2,3-triazole, tetrazole,
1,2,3-thiadiazole, 1,2,3- oxadiazole, 1,2,4-triazole, 1,2,4-thiadiazole,
1,2,4-oxadiazole, 1,3,4-triazole, 1,3,4- thiadiazole, and 1,3,4-
oxadiazole. Additionally, heterocycle encompass polycyclic heterocycles,
for example, indole, indoline, isoindoline, quinoline, tetrahydroquinoline,
isoquinoline, tetrahydroisoquinoline, 1,4-benzodioxan, coumarin,
dihydrocoumarin, benzofuran, 2,3-dihydrobenzofuran, isobenzofuran,
chromene, chroman, isochroman, xanthene, phenoxathiin, thianthrene,
indolizine, isoindole, indazole, purine, phthalazine, naphthyridine,
quinoxaline, quinazoline, cinnoline, pteridine, phenanthridine, perimidine,
phenanthroline, phenazine, phenothiazine, phenoxazine, 1,2-benzisoxazole,
benzothiophene, benzoxazole, benzthiazole, benzimidazole, benztriazole,
thioxanthine, carbazole, carboline, acridine, pyrolizidine, and
quinolizidine. In addition to the polycyclic heterocycles described above,
heterocycle includes polycyclic heterocycles wherein the ring fusion
between two or more rings includes more than one bond common to both rings
and more than two atoms common to both rings. Examples of such bridged
heterocycles include quinuclidine, diazabicyclo[2.2.1]heptane and
7-oxabicyclo [2.2.1]heptane . 



Heterocyclyl includes, for example, monocyclic heterocyclyls, such as:
aziridinyl, oxiranyl, thiiranyl, azetidinyl, oxetanyl, thietanyl,
pyrrolidinyl, pyrrolinyl, imidazolidinyl, pyrazolidinyl, pyrazolinyl,
dioxolanyl, sulfolanyl, 2,3-dihydrofuranyl, 2,5-dihydrofuranyl,
tetrahydrofuranyl, thiophanyl, piperidinyl, 1,2,3,6-tetrahydro-pyridinyl,
piperazinyl, morpholinyl, thiomorpholinyl, pyranyl, thiopyranyl,
2,3-dihydropyranyl, tetrahydropyranyl, 1,4-dihydropyridinyl, 1,4-dioxanyl,
1,3-dioxanyl, dioxanyl, homopiperidinyl, 2,3,4,7- tetrahydro-l -azepinyl,
homopiperazinyl, 1,3-dioxepanyl, 4,7-dihydro-l,3-dioxepinyl, and
hexamethylene oxidyl. In addition, heterocyclyl includes aromatic
heterocyclyls or heteroaryl, for example, pyridinyl, pyrazinyl,
pyrimidinyl, pyridazinyl, thienyl, furyl, furazanyl, pyrrolyl, imidazolyl,
thiazolyl, oxazolyl, pyrazolyl, isothiazolyl, isoxazolyl, 1,2,3-triazolyl,
tetrazolyl, 1,2,3- thiadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-triazolyl,
1,2,4-thiadiazolyl, 1,2,4-oxadiazolyl, 1,3,4- triazolyl,
1,3,4-thiadiazolyl, and 1,3,4 oxadiazolyl. Additionally, heterocyclyl
encompasses polycyclic heterocyclyls (including both aromatic or
non-aromatic), for example, indolyl, indolinyl, isoindolinyl,
quinolinyl,tetrahydroquinolinyl, isoquinolinyl, tetrahydroisoquinolinyl,
1,4-benzodioxanyl, coumarinyl, dihydrocoumarinyl, benzofuranyl,
2,3-dihydrobenzofuranyl, isobenzof aranyl, chromenyl, cbxomanyl,
isochromanyl, xanthenyl, phenoxathiinyl, thianthrenyl, indolizinyl,
isoindolyl, indazolyl, purinyl, phthalazinyl, naphthyridinyl, quinoxalinyl,
quinazolinyl, cinnolinyl, pteridinyl, phenanthridinyl, perimidinyl,
phenanthrolinyl, phenazinyl, phenothiazinyl, phenoxazinyl,
1,2-benzisoxazolyl, benzothiophenyl, benzoxazolyl, benzthiazolyl,
benzimidazolyl, benztriazolyl, thioxanthinyl, carbazolyl, carbolinyl,
acridinyl, pyrolizidinyl, and quinolizidinyl. In addition to the polycyclic
heterocyclyls described above, heterocyclyl includes polycyclic
heterocyclyls wherein the ring fusion between two or more rings includes
more than one bond common to both rings and more than two atoms common to
both rings. Examples of such bridged heterocycles include quinuclidinyl,
diazabicyclo[2.2.1]heptyl; and 7-oxabicyclo[2.2. l]heptyl. The term
"alkoxy" used alone or as a suffix or prefix, refers to radicals of the
general formula -O-R, wherein R is selected from a hydrocarbon radical.
Exemplary alkoxy includes methoxy, ethoxy, propoxy, isopropoxy, butoxy,
t-butoxy, isobutoxy, cyclopropylmethoxy, allyloxy, and propargyloxy. The
term "amine" or "amino" used alone or as a suffix or prefix, refers to
radicals of the general formula -NRR', wherein R and R' are independently
selected from hydrogen or a hydrocarbon radical. Halogen includes fluorine,
chlorine, bromine and iodine. "Halogenated," used as a prefix of a group,
means one or more hydrogens on the group is replaced with one or more
halogens. "RT" or "rt" means room temperature. In one aspect, the invention
provides a compound of formula I, II or III, a pharmaceutically acceptable
salt thereof, diastereomers thereof, enantiomers thereof, and mixtures
thereof: I II III whereinAr 1 is selected from C6-10aryl and
C2-9heteroaryl, wherein said C6- i0aryl and C2-9heteroaryl are optionally
substituted with one or more groups selected from -R, -NO2, - OR, -Cl, -Br,
-I, -F, -CF3, -OCF3, -C(=O)R, -C(=O)OH, -NH2, -SH, -NHR, -NR2, -SR, - SO3H,
-SO2R, -SO2NR, -S(=O)R, -CN, -OH, -C(=O)OR, -C(=O)NR2, -NRC(=O)R, and 



-NRC(=O)-OR, wherein R is, independently, a hydrogen, C3-6cycloalkyl,
C3-6heterocyclyl, phenyl, benzyl, C1-6alkyl or C2-6alkenyl and wherein said
R is further optionally substituted with one or more groups selected from
methyl, methoxy, hydroxy and halogen; and Q is a divalent or trivalent
group that connects the carbonyl with Ar1, wherein said divalent or
trivalent group contains at least one nitrogen, said nitrogen is directly
connected to the carbonyl group of formula I, II or III to form an amide
bond therebetween, and said trivalent group is fused with Ar1. In one
embodiment, the compound of the present invention may be a compound of
formula I, wherein Ar 1 is represented by wherein Ar is selected from
phenyl, pyridyl, naphthyl, 1,2,3 ,4-tetrahydro-naphthyl; thienyl, furyl,
thiazolyl, benzo[l,3]dioxolyl, 4,5,6,7-tetrahydro-thieno[2,3-c]pyridinyl;
2,3- dihydro-benzo[l,4]dioxinyl; quinolyl; isoquinolyl; indolyl; pyrroyl,
benzotriazolyl; benzoimidazolyl, 2,3-dihydro-benzofuranyl;
2,3-dihydro-isoindol- 1-on-yl; benzo[l,2,3]thiadiazolyl, benzothiazolyl,
and 4H-benzo[l,4]oxazin-3-on-yl; R1, R2 and R3 are independently selected
from -R, -NO 2, -OR, -Cl, -Br, -I, -F, -CF3, -Q=O)R, -C(=O)OH, -NH2, -SH,
-NHR, -NR2, -SR, -SO3H, -SO2R, -SO2NR, -S(=O)R, -CN, -OH, -C(=O)OR,
-C(=0)NR 2 -NRC(=0)R, and -NRC(=O)-OR, wherein R is, independently, a
hydrogen, C5-6cycloalkyl, C3-5heterocyclyl, phenyl, benzyl, C1-4alkyl or
C2- 4alkenyl, and wherein said R is further optionally substituted with one
or more groups selected from methyl, methoxy, hydroxy and halogen; Q is
selected from:or Q may be a trivalent group such , which is fused with Ar
1, wherein Ar1 is a divalent aromatic group such as 1,2-phenylene. In
another embodiment, the compounds of the present invention are represented
by formula I, wherein Ar 1 is selected from phenyl, 2-pyridyl, 4-pyridyl;
1-naphthyl, 2-naphthyl, 1,2,3,4-tetrahydro-naphth-l-yl;
l,2,3,4-tetrahydro-naphth-5-yl; 2-thienyl, 3-thienyl, 2-furyl, 2-thiazolyl,
benzo[l,3]dioxol-5-yl, 4,5,6,7-tetrahydro-thieno[2,3-c]pyridm-2-yl;
2,3-dihydrobenzo[ l,4]dioxin-6-yl; 2,3-dihydro-benzo[l,4]dioxin-2-yl;
quinol-2-yl, isoquinol-5-yl; IHindol- 4-yl, lH-indol-3-yl, lH-indol-2-yl,
lH-indol-7-yl, 1-pyrroyl, lH-benzotriazol-5-yl, IHbenzoimidazol- 5-yl,
2,3-dihydro-benzofuran-5-yl, 2,3-dihydro-isoindol-l-on-2-yl;
benzo[l,2,3]thiadiazol-5-yl, benzo[l,2,3]thiadiazol-6-yl,
benzothiazol-6-yl, benzothiazol-2-yl, and 4H-benzo[l,4]oxazin-3-on-7-yl,
wherein Ar1 is further optionally substituted with one or more groups
selected from Ci-4alkyl, C2-4alkenyl, Ci^alkoxy, Ci-4alkenyloxy, phenoxy,
4- methoxyphenoxy, benzyl, acetoamino, methylsulfonyl, methoxycarbonyl,
nitro, chloro, fluoro, bromo, iodo, 1-pyrroyl, 2-methyl-pyrro-l-yl, amino,
phenylsulfonyl, aceto,lpiperidinyl, [l,2,3]thiadiazol-4-yl, 4-morpholinyl,
methoxy, ethoxy, isopropyloxy, methythio, cyano, dimethylamino, hydroxy,
methylaminosulfonyl, trifluoromethyl, trifluoromethoxy, phenyl, phenoxy,
benzyl, 4-hydroxyl-phenyl, diethylamino, methylsulfonyl, aminosulfonyl,
cyclohexyl, 1-pyrrolyl, lH-pyrazol-3-yl, 5-tetrazolyl, 1-piperidinyl,
1-pyrazolyl, methylsulfonylmethyl, 3,5-dimethyl-pyrazolyl,
pyrrolidin-2-on-l-yl; and Q is selected from In a further embodiment, the
compounds of the present invention are selected fromPIPERIDINE DERIVATIVES
TT FIELD OF THE INVENTION This invention relates histamine receptor
ligands. More specifically, the invention relates to histamine H3 receptor
ligands, preparation thereof and uses thereof. BACKGROUND OF THE INVENTION
The histamine H3 receptor is of current interest for the development of new
medicaments. This receptor is a presynaptic autoreceptor located both in
the central and the 



peripheral nervous system, the skin and in organs such as the lung, the
intestine, probably the spleen and the gastrointestinal tract. Recent
evidence suggests that the H3 receptor shows intrinsic, constitutive
activity, in vitro as well as in vivo (i.e., it is active in the absence of
an agonist. Compounds acting as inverse agonists can inhibit this activity.
The histamine H3 receptor has been demonstrated to regulate the release of
histamine and also of other neurotransmitters such as serotonin and
acetylcholine. Some histamine H3 ligands such as histamine H3 receptor
antagonists or inverse agonists may increase the release of these
neurotransmitters in the brain whereas other histamine H3 ligands such as
histamine H3 receptor agonists may lead to an inhibition of the
biosynthesis of histamine and an inhibition of the release of histamine and
also of other neurotransmitters. This suggests that histamine H3 receptor
agonists, inverse agonists and antagonists could be mediators of neuronal
activity. Accordingly, the histamine H3 receptor may be a target for new
therapeutics. There are publications that disclose the preparation and use
of imidazole derivative histamine H3 ligands. However, there are needs for
additional histamine H3 ligands. DESCRIPTION OF THE INVENTION Unless
specified otherwise within this specification, the nomenclature used in
this specification generally follows the examples and rules stated in
Nomenclature of Organic Chemistry, Sections A, B, C, D, E, F, and H,
Pergamon Press, Oxford, 1979, which is incorporated by references herein
for its exemplary chemical structure names and rules on naming chemical
structures.The term "Cm-n" or "Cm-n group" used alone or as a prefix,
refers to any group having m to n carbon atoms. The term "hydrocarbon" used
alone or as a suffix or prefix, refers to any structure comprising only
carbon and hydrogen atoms up to 14 carbon atoms. The term "hydrocarbon
radical" or "hydrocarbyl" used alone or as a suffix or prefix, refers to
any structure as a result of removing one or more hydrogens from a
hydrocarbon. The term "alkyl" used alone or as a suffix or prefix, refers
to monovalent straight or branched chain hydrocarbon radicals comprising 1
to about 12 carbon atoms. The term "alkylene" used alone or as suffix or
prefix, refers to divalent straight or branched chain hydrocarbon radicals
comprising 1 to about 12 carbon atoms, which serves to links two structures
together. The term "alkenyl" used alone or as suffix or prefix, refers to a
monovalent straight or branched chain hydrocarbon radical having at least
one carbon-carbon double bond and comprising at least 2 up to about 12
carbon atoms. The term "alkynyl" used alone or as suffix or prefix, refers
to a monovalent straight or branched chain hydrocarbon radical having at
least one carbon-carbon triple bond and comprising at least 2 up to about
12 carbon atoms. The term "cycloalkyl," used alone or as suffix or prefix,
refers to a monovalent ringcontaining hydrocarbon radical comprising at
least 3 up to about 12 carbon atoms. The term "cycloalkenyl" used alone or
as suffix or prefix, refers to a monovalent ringcontaining hydrocarbon
radical having at least one carbon-carbon double bond and comprising at
least 3 up to about 12 carbon atoms. The term "cycloalkynyl" used alone or
as suffix or prefix, refers to a monovalent ringcontaining hydrocarbon
radical having at least one carbon-carbon triple bond and comprising about
7 up to about 12 carbon atoms. The term "aryl" used alone or as suffix or
prefix, refers to a monovalent hydrocarbon radical having one or more
polyunsaturated carbon rings having aromatic character, (e.g., 4n 



+ 2 delocalized electrons) and comprising 5 up to about 14 carbon atoms.
The term "arylene" used alone or as suffix or prefix, refers to a divalent
hydrocarbon radical having one or more polyunsaturated carbon rings having
aromatic character, (e.g., 4n + 2 delocalized electrons) and comprising 5
up to about 14 carbon atoms, which serves to link two structures
together.The term "heterocycle" used alone or as a suffix or prefix, refers
to a ring-containing structure or molecule having one or more multivalent
heteroatoms, independently selected from N, O3P and S, as a part of the
ring structure and including at least 3 and up to about 20 atoms in the
ring(s). Heterocycle may be saturated or unsaturated, containing one or
more double bonds, and heterocycle may contain more than one ring. When a
heterocycle contains more than one ring, the rings may be fused or unfused.
Fused rings generally refer to at least two rings share two atoms
therebetween. Heterocycle may have aromatic character or may not have
aromatic character. The term "heteroaromatic" used alone or as a suffix or
prefix, refers to a ringcontaining structure or molecule having one or more
multivalent heteroatoms, independently selected from N, O, P and S, as a
part of the ring structure and including at least 3 and up to about 20
atoms in the ring(s), wherein the ring-containing structure or molecule has
an aromatic character (e.g., 4n + 2 delocalized electrons). The term
"heterocyclic group," "heterocyclic moiety," "heterocyclic," or
"heterocyclo" used alone or as a suffix or prefix, refers to a radical
derived from a heterocycle by removing one or more hydrogens therefrom. The
term "heterocyclyl" used alone or as a suffix or prefix, refers a
monovalent radical derived from a heterocycle by removing one hydrogen
therefrom. The term "heterocyclylene" used alone or as a suffix or prefix,
refers to a divalent radical derived from a heterocycle by removing two
hydrogens therefrom, which serves to links two structures together. The
term "heteroaryl" used alone or as a suffix or prefix, refers to a
heterocyclyl having aromatic character. The term "heterocylcoalkyl" used
alone or as a suffix or prefix, refers to a heterocyclyl that does not have
aromatic character. The term "heteroarylene" used alone or as a suffix or
prefix, refers to a heterocyclylene having aromatic character. The term
"heterocycloalkylene" used alone or as a suffix or prefix, refers to a
heterocyclylene that does not have aromatic character. The term
"six-membered" used as prefix refers to a group having a ring that contains
six ring atoms. The term "five-membered" used as prefix refers to a group
having a ring that contains five ring atoms.A fve-membered ring heteroaryl
is a heteroaryl with a ring having five ring atoms wherein 1, 2 or 3 ring
atoms are independently selected from N, O and S. Exemplary five-membered
ring heteroaryls are thienyl, furyl, pyrrolyl, imidazolyl, thiazolyl,
oxazolyl, pyrazolyl, isothiazolyl, isoxazolyl, 1,2,3-triazolyl, tetrazolyl,
1,2,3- thiadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-triazolyl,
1,2,4-thiadiazolyl, 1,2,4-oxadiazolyl, 1,3,4- triazolyl,
1,3,4-thiadiazolyl, and 1,3,4- oxadiazolyl. A six-membered ring heteroaryl
is a heteroaryl with a ring having six ring atoms wherein 1, 2 or 3 ring
atoms are independently selected from N, O and S. Exemplary six-membered
ring heteroaryls are pyridyl, pyrazinyl, pyrimidinyl, triazinyl and
pyridazinyl. 



The term "substituted" used as a prefix refers to a structure, molecule or
group, wherein one or more hydrogens are replaced with one or more
C1-6hydrocarbon groups, or one or more chemical groups containing one or
more heteroatoms selected from N, O, S, F, Cl, Br, I, and P. Exemplary
chemical groups containing one or more heteroatoms include- NO2, -OR, -Cl,
-Br, -I, -F, -CF3, -C(=O)R, -C(=O)OH, -NH2, -SH, -NHR, -NR2, -SR, -SO3H,
-SO2R, -S(=O)R, -CN, -OH, -C(-O)OR, -C(=0)NR 2, -NRC(=O)R, oxo (=0), imino
(=NR), thio (=S), and oximino (=N-0R), wherein each "R" is a
C1-6hydrocarbyl. For example, substituted phenyl may refer to nitrophenyl,
methoxyphenyl, chlorophenyl, aminophenyl, etc., wherein the nitro, methoxy,
chloro, and amino groups may replace any suitable hydrogen on the phenyl
ring. The term "substituted" used as a suffix of a first structure,
molecule or group, followed by one or more names of chemical groups refers
to a second structure, molecule or group, which is a result of replacing
one or more hydrogens of the first structure, molecule or group with the
one or more named chemical groups. For example, a "phenyl substituted by
nitro" refers to nitrophenyl. Heterocycle includes, for example, monocyclic
heterocycles such as: aziridine, oxirane, thiirane, azetidine, oxetane,
thietane, pyrrolidine, pyrroline, imidazolidine, pyrazolidine, pyrazoline,
dioxolane, sulfolane 2,3-dihydroruran, 2,5-dihydrofuran tetrahydrofuran,
thiophane, piperidine, 1,2,3,6-tetrahydro-pyridine, piperazine, morpholine,
thiomorpholine, pyran, thiopyran, 2,3-dihydropyran, tetrahydropyran,
1,4-dihydropyridine, 1,4-dioxane, 1,3-dioxane, dioxane, homopiperidine,
2,3,4,7-tetrahydro-l//-azepine homopiperazine, 1,3-dioxepane,
4,7-dihydro-l,3-dioxepin, and hexamethylene oxide.In addition, heterocycle
includes aromatic heterocycles, for example, pyridine, pyrazine,
pyrimidine, pyridazine, thiophene, furan, furazan, pyrrole, imidazole,
thiazole, oxazole, pyrazole, isothiazole, isoxazole, 1,2,3-triazole,
tetrazole, 1,2,3-thiadiazoIe, 1,2,3- oxadiazole, 1,2,4-triazole,
1,2,4-thiadiazole, 1,2,4-oxadiazole, 1,3,4-triazole, 1,3,4- thiadiazole,
and 1,3,4- oxadiazole. Additionally, heterocycle encompass polycyclic
heterocycles, for example, indole, indoline, isoindoline, quinoline,
tetrahydroquinoline, isoquinoline, tetrahydroisoquinoline, 1,4-benzodioxan,
coumarin, dihydrocoumarin, benzofuran, 2,3-dihydrobenzofuran,
isobenzofuran, chromene, chroman, isohroman, xanthene, phenoxathiin,
thianthrene, indolizine, isoindole, indazole, purine, phthalazine,
naphthyridine, quinoxaline, quinazoline, cinnoline, pteridine,
phenanthridine, perimidine, phenanthroline, phenazine, phenothiazine,
phenoxazine, 1,2-benzisoxazole, benzothiophene, benzoxazole, benzthiazole,
benzimidazole, benztriazole, thioxanthine, carbazole, carboline, acridine,
pyrolizidine, and quinolizidine. In addition to the polycyclic heterocycles
described above, heterocycle includes polycyclic heterocycles wherein the
ring fusion between two or more rings includes more than one bond common to
both rings and more than two atoms common to both rings. Examples of such
bridged heterocycles include quinuclidine, diazabicyclo[2.2.1]heptane and
7-oxabicyclo[2.2.1 jheptane. Heterocyclyl includes, for example, monocyclic
heterocyclyls, such as: aziridinyl, oxiranyl, thiiranyl, azetidinyl,
oxetanyl, thietanyl, pyrrolidinyl, pyrrolinyl, imidazolidinyl,
pyrazolidinyl, pyrazolinyl, dioxolanyl, sulfolanyl, 2,3-dihydrofuranyl,
2,5-dihydrofuranyl, tetrahydrofuranyl, thiophanyl, piperidinyl,
1,2,3,6-tetrahydro-pyridinyl, piperazinyl, morpholinyl, thiomorpholinyl,
pyranyl, thiopyranyl, 2,3-dihydropyranyl, tetrahydropyranyl,
1,4-dihydroryridinyl, 1,4-dioxanyl, 1,3-dioxanyl, dioxanyl,
homopiperidinyl, 2,3,4,7- tetrahydro-1/f-azepinyl, homopiperazinyl,
1,3-dioxepanyl, 4,7-dihydro-l,3-dioxepinyl, and 



hexamethylene oxidyl. In addition, heterocyclyl includes aromatic
heterocyclyls or heteroaryl, for example, pyridinyl, pyrazinyl,
pyrimidinyl, pyridazinyl, thienyl, furyl, furazanyl, pyrrolyl, imidazolyl,
thiazolyl, oxazolyl, pyrazolyl, isothiazolyl, isoxazolyl, 1,2,3-triazolyl,
tetrazolyl, 1,2,3- ) thiadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-triazolyl,
1,2,4-thiadiazolyl, 1,2,4-oxadiazolyl, 1,3,4- triazolyl,
1,3,4-thiadiazolyl, and 1,3,4 oxadiazolyl. Additionally, heterocyclyl
encompasses polycyclic heterocyclyls (including both aromatic or
non-aromatic), for example, indolyl, indolinyl, isoindolinyl,
quinolinyl,tetrahydroquinolinyl, isoquinolinyl, tetrahydroisoquinolinyl,
1,4-benzodioxanyl, coumaritiyl, dihydrocoumarinyl, benzofuranyl,
2,3-dihydrobenzofuranyl, isobenzofuranyl, chromenyl, chromanyl,
isochromanyl, xanthenyl, phenoxathiinyl, thianthrenyl, indolizinyl,
isoindolyl, indazolyl, purinyl, phthalazinyl, naphthyridinyl, quinoxalinyl,
quinazolinyl, cinnolinyl, pteridinyl, phenanthridinyl, perimidinyl,
phenanthrolinyl, phenazinyl, phenothiazinyl, phenoxazinyl,
1,2-benzisoxazolyl, benzothiophenyl, benzoxazolyl, benzthiazolyl,
benzimidazolyl, benztriazolyl, thioxanthinyl, carbazolyl, carbolinyl,
acridinyl, pyrolizidinyl, and quinolizidinyl. In addition to the polycyclic
heterocyclyls described above, heterocyclyl includes polycyclic
heterocyclyls wherein the ring fusion between two or more rings includes
more than one bond common to both rings and more than two atoms common to
both rings. Examples of such bridged heterocycles include quinuclidinyl,
diazabicyclo[2.2.1]heptyl; and 7-oxabicyclo[2.2. ljheptyl. The term
"alkoxy" used alone or as a suffix or prefix, refers to radicals of the
general formula -O-R, wherein R is selected from a hydrocarbon radical.
Exemplary alkoxy includes methoxy, ethoxy, propoxy, isopropoxy, butoxy,
t-butoxy, isobutoxy, cyclopropylmethoxy, allyloxy, and propargyloxy. The
term "amine" or "amino" used alone or as a suffix or prefix, refers to
radicals of the general formula -NRR', wherein R and R' are independently
selected from hydrogen or a hydrocarbon radical. Halogen includes fluorine,
chlorine, bromine and iodine. "Halogenated," used as a prefix of a group,
means one or more hydrogens on the group is replaced with one or more
halogens. "RT" or "rt" means room temperature. In one aspect, the invention
provides a compound of formula I, a pharmaceutically acceptable salt
thereof, diastereomers thereof, enantiomers thereof, and mixtures thereof:
wherein Ar 1 is selected from C6-1oaryl and C2-9heteroaryl, wherein said
C6-ioaryl and C2-9heteroaryl are optionally substituted with one or more
groups selected from -R, -NO 2, -OR, -Cl, -Br, -I, -F -CF3, -OCF3, -C(O)R,
-C(O)OH, -NH2, -SH, -NHR, -NR2, -SR, - SO3H, -SO2R, -SO2NR, -S(O)R, -CN,
-OH, -C(O)OR, -C(O)NR 2, -NRC(O)R, and -NRC(O)-OR, wherein R is,
independently, a hydrogen, C3.6cycloalkyl, Cj. heterocyclyl, phenyl,
benzyl, Ci_6alkyl or C2-galkenyl and wherein said R is further optionally
substituted with one or more groups selected from methyl, methoxy, hydroxy
and halogen; and Q is a divalent or trivalent group that connects the
carbonyl with Ar 1, wherein said divalent or trivalent group contains at
least one nitrogen, said nitrogen is directly connected to the carbonyi
group of formula I to form an amide bond therebetween, and said trivalent
group is fused with Ar . In one embodiment, the compound of the present
invention may be a compound of formula I, wherein Ar1 is represented by 



wherein Ar is selected from phenyl, pyridyl, naphthyl,
1,2,3,4-tetrahydro-naphthyl; thienyl, furyl, thiazolyl, benzo[l,3]dioxolyl,
4,5,6,7-tetrahydro-thieno[2,3-c]pyridinyl; 2,3- dihydro-benzo[l,4]dioxinyl;
quinolyl; isoquinolyl; indolyl; pyrroyl, benzotriazolyl; benzoimidazolyl,
2,3-dihydro-benzoforanyl; 2,3-dihydro-isoindol- 1-on-y1;
benzo[l,2,3]thiadiazolyl, benzothiazolyl, imidazo[l,2-a]pyridinyl,
pyrazinyl,and 4Hbenzo [1,4]oxazin-3 -on-yl; R1, R2 and R3 are independently
selected from -R, -NO 2, -OR, -Cl, -Br, -I, -F, -CF3, -C(O)R, -C(=O)OH,
-NH2, -SH, -NHR, -NR2, -SR, -SO3H, -SO2R, -SO2NR, -S(O)R, -CN, -OH,
-C(O)OR, -C(O)NR 2, -NRC(O)R, and -NRC(O)-OR, wherein R is, independently,
a hydrogen, C5-6cycloalkyl, C3-5heterocyclyl, phenyl, benzyl, Ci-4alkyl or
C2- 4alkenyl, and wherein said R is further optionally substituted with one
or more groups selected from methyl, cyano, methoxy, hydroxy and halogen; Q
is selected from:or Q may be a trivalent group such as , which is fused
with Ar 1, wherein Ar1 is a divalent aromatic group such as 1,2-phenylene.
In another embodiment, the compounds of the present invention are
represented by formula I, wherein Ar1 is selected from phenyl, 2-pyridyl,
3-pyridyl, 4-pyridyl; 1-narhthyl, 2- naphthyl,
1,2,3,4-tetrahydro-naphth-l-yl; l,2,3,4-tetrahydro-na rhth-5-yl; 2-thienyl,
3-thienyl, 2-furyl, 2-thiazolyl, benzo[l,3]dioxol-5-yl,
4,5,6,7-tetrahydro-thieno[2,3-c]pyridin-2-yl; 2,3-
dihydro-benzo[l,4]dioxin-6-yl; 2,3-dihydro-benzo[l,4]dioxin-2-yl;
quinol-2-yl, isoquinol-5- yl; lH-indol-4-yl, lH-indol-3-yl, lH-indol-2-yl,
lH-indol-7-yl, 1-ryrroyl, lH-benzotriazol-5- yl, lH-benzoimidazol-5-yl,
2,3-dihydro-benzofuran-5-yl, 2,3-dihydro-isoindol-l -on-2-yl
benzo[l,2,3]thiadiazol-5-yl, benzo[l,2,3]thiadiazol-6-yl,
benzothiazol-6-yl, benzothiazol-2-yl. irnidazo[l,2-a]pyridin-2-yL
2-pyrazinyl, and4H-benzo[l,4]oxazin-3-on-7-yl, wherein Ar 1 is further
optionally substituted with one or more groups selected from Q^alkyl,
C2-4alkenyl, Ci-4alkoxy C -4alkenyloxy, phenoxy, 4-methoxyphenoxy, benzyl,
acetoamino, methylsulfonyl, methoxycarbonyl, nitro, chloro, fluoro, bromo,
iodo, 1-ryrroyl, 2-methylpyrro- 1-yl, amino, phenylsulfonyl,
aceto,l-piperidinyl, [l,2,3]thiadiazol-4-yl, 4-morpholinyl, methoxy,
ethoxy, isopropyloxy, methythio, cyano, dimethylamino, hydroxy,
methylaminosulfonyl, trifluoromethyl, trifluoromethoxy, phenyl, phenoxy,
4-cyano-benzyl, 4-hydroxyl-phenyl, diethylamino, methylsulfonyl,
aminosulfonyl, cyclohexyl, 1-pyrrolyl, IHpyrazol- 3-yl, 5-tetrazolyl,
1-riperidinyl, 1-pyrazolyl, methylsulfonylmethyl, 3,5-dimethylpyrazolyl,
pyrrolidin-2-on-l-yl; and Q is selected from In a further embodiment, the
compounds of the present invention are selected fromMETHOD AND SYSTEM FOR
FRAME SIZE ADAPTION IN REAL TIME TRANSPORT PROTOCOL. TECHNICAL FIELD OF THE
INVENTION 5 The present invention relates generally to communications
networks, and in particular, to a system and method for adapting
circuit-switched (CS) payload transport between a mobile station and an
unlicensed-radio access network utilizing the Real-Time Transport Protocol
(RTP). 0 DESCRIPTION OF RELATED ART When voice data is transported over an
IP 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 5 Datagram Protocol (UDP).
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 level 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 0 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 voice session is set-up
using a signaling protocol, such 5 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 0 RTP package.
This is specified as the sample size for the RTP package (whichcan be
converted to a number of 20 ms voice/data samples). If the MS cannot
support this requirement, the MS cannot proceed, and the call is
terminated. This problem can be avoided by specifying that a greater number
of speech/data frames be used in each RTP package. This enables less
capable MSs to proceed with call setup. A disadvantage is that the greater
number of speech/data frames in each RTP package increases the delay in the
transmission between the MS and the network controller. Thus, the system
must be set up either for low delay (some MSs cannot be served) or for
higher delay (high performance MSs unnecessarily have higher round trip
delay). Additionally, once a session has begun, there are no procedures for
changing the sample size during the ongoing session in order to adapt to
changing network conditions. It would be advantageous to have a system and
method that overcomes the disadvantages of the existing methodology. The
present invention provides such a system and method. SUMMARY OFTHE
INVENTION The present invention individually serves MSs with different
capabilities by adapting the circuit-switched (CS) payload transport
between each individual MS 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 able, to send RTP packets to the network controller. If 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 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.Thus in one aspect, the present
invention is directed to a method of adapting circuit-switched payload
transport between a mobile station and an unlicensed-radio access network
controller utilizing a packet-based transmission protocol. The method
includes receiving in the mobile station, a channel activation message from
the access network controller that includes a requested 



sample size of the circuit-switched payload to be included in each packet.
The mobile station determines whether it is capable of supporting
communications that utilize the requested sample size, and if so, transmits
packets to the controller utilizing the requested sample size. If the
mobile station is not capable of supporting communications that utilize the
requested sample size, the mobile station transmits packets to the
controller utilizing a selected sample size supported by the mobile
station. The controller then transmits packets to the mobile station
utilizing the sample size transmitted by the mobile station. In a further
aspect, the requested sample size is a minimum acceptable 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. The method may also include 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 new sample size to transport the circuit-switched payload
between the access network controller and the mobile station. 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 to a mobile station, a channel activation message that includes
a requested sample size of the circuit-switched payload to be included in
each packet. The controller also includes a receiver that receives packets
transmittedin return by the mobile 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. In a further aspect, the access
network controller also includes means for detecting a change in network
performance, and means for determining a suggested sample size in response
to the detected change in network performance. The transmitter then sends a
message to the mobile station with the suggested sample size, and the
receiver receives an acknowledgment message from the mobile station
accepting the suggested sample size. In a further aspect, the system also
includes a mobile station, which comprises a receiver that receives the
channel activation message from the access network controller and extracts
from the channel activation message, the requested sample size. A sample
size analyzer 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. If not, the analyzer
selects a different sample size that the mobile station can support. The
mobile station also includes a transmitter that transmits packets to the
controller. The transmitter utilizes the requested sample size if the
mobile station is capable of supporting communications that utilize the
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. 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 network
suitable for implementing the present invention;FIG. 2 is a signaling
diagram showing the signaling messages sent between the MS and the
Unlicensed Radio Network Controller (UNC) during traffic channel
activation; FIG. 3 is a chart showing the content of the URR ACTIVATE
CHANNEL message; FIG. 4 is a chart of the Sample Size information element
(IE); FIG. 5 is a table showing various values of Sample Size that may be
selected by the MS according to the present invention; FIG. 6 is a flow
chart illustrating the steps of a first exemplary embodiment 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 channel 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. DETAILED DESCRIPTION OF
EMBODIMENTS FIG. 1 is a simplified block diagram of an unlicensed-radio
access network suitable for implementing the present invention. The
unlicensed-radio access network enables mobile stations to communicate with
the core network portion of a conventional mobile communications network,
such as a GSM network, and through this other communication networks, via
an unlicensedradio 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 to licensed 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 theunlicensed-radio may be a broadband radio,
thus providing improved voice quality. The radio interface may utilize any
suitable unlicensed-radio protocol, for example a wireless LAN protocol,
Digital Enhanced Cordless Telecommunications (DECT), or Bluetooth radio.
The access network 10 comprises an access controller, hereinafter referred
to as a home base station controller HBSC or more generally, an
Unlicensed-radio Network Controller (UNC) 103, which communicates with the
core network portion of a conventional cellular mobile communications
network NSS 20 over standard interfaces, such as the A- or Gb-interface for
a GSM cellular network. The UNC 103 is connected to a plurality of access
points or 



home base stations (HBS) 101 via a broadband packet-switched network 102.
The packet-switched network 102 may be a dedicated private network or part
of an already existing network, preferably with access to the Internet. The
packetswitched network may be connected to various other devices and nodes,
and 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 conventional base station transceiver. 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 are
essentially transparent to both mobile stations 30 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 voice data,
and communicates this to the other node. This address is thenconventionally
used by the receiving node as the destination address for the synchronized
data stream in the opposite direction. The broadband packet-switched
network 102 carries data between the various nodes, i.e. the HBSs 101 and
the UNC 103 using the Internet Protocol (IP). Voice data is carried over
the network using the Real-Time Protocol (RTP) over User Datagram Protocol
UDP over IP. RTP is commonly used on top of IP to transport different kinds
of synchronized media data, such as video, voice (encoded using different
codecs), or music. The network source address for the synchronized data in
a voice session includes both an IP-address and a UDP port, which is the
transport level identifier. 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 Switching Center (MSC) (not shown), the UNC configures a traffic
channel by transmitting a URR ACTIVATE CHANNEL message 2 1 to the MS 30.
The URR ACTIVATE CHANNEL message can be sent to the MS only when the MS is
in URRDEDICATED state. FIG. 3 is a chart illustrating the various
information elements (IEs) of the URR ACTIVATE CHANNEL message 2 1.
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 2
1 as follows:  Code and decode the CS payload samples according to the IE
"Channel Mode";  Use the value of the IE "Sample Size" as the sampling size
for the 



coding and decoding of the CS payload samples;  Configure the uplink CS
payload stream to be transmitted to the UDP port identified by the IE "UDP
Port"; Configure the uplink CS payload stream to be transmitted to the IP
address identified by the IE "IP address";  If received, use the
configuration included in the IE 'Multi-rate Configuration' for the CS
payload stream;  If received, use the Payload Type included in the IE
'Payload Type' for the PT field in the RTP header for the CS payload
stream;  On successful activation of the channel:  Transmit a URR ACTIVATE
CHANNEL ACK message 22 and include the UDP port number in the IE 'UDP Port"
for the downlink CS payload stream to 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.
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 message 2 1 to indicate the size of the CS payload frames to be
included in each RTP/UDP packet. FIG. 5 is a table showing various values
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 each RTP/UDP packet. If the MS 30 fails
to establish the channel indicated in the URR ACTIVATE CHANNEL message 2 1,
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. 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
minimumsample size acceptable to the network for the coding and decoding of
the CS payload samples. Thus, rather than forcing the MS to use the value
of the "Sample Size" IE as the sampling size for the coding and decoding of
the CS payload samples, the MS has the option to accept the minimum sample
size or to select a larger sample size for the connection. High performance
MSs can accept the minimum sample size and thus avoid the higher round trip
delay inherent in larger sample sizes. Likewise, lower performance MSs can
select a larger sample size. When the UNC 103 detects that an MS has
selected a larger sample size, the UNC also begins using the larger sample
size in transmissions to the MS. Thus lower performance MSs are not being
precluded from channel assignment, and can proceed with the call. FIG. 6 is
a flow chart illustrating the steps of a first exemplary embodiment of a
method of initial sample size assignment during channel activation. At step
6 1, an MSC sends an Assignment Request message to the UNC 103. At step 



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 message
to the UNC at step 65. The URR ACTIVATE CHANNEL ACK message includes a
Sample Size IE set to the minimum Sample Size. Thereafter, 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. 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 selected
larger Sample Size in transmissions to the MS. In this way, lesscapable MSs
are not precluded from channel assignment, and can proceed with the call.
Note that 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
particular Sample Size for network reasons such as 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. FIG. 7 is a simplified block diagram of an exemplary embodiment
of the system of the present invention. The URR-dedicated MS 30 includes a
receiver (RX) 7 1, a Sample Size Analyzer 72, and a transmitter (TX) 73.
The UNC 103 includes a receiver (RX) 74, a codec 75, and a transmitter (TX)
76. The MS 30 and the UNC 103, of course, include many other components
that are not shown. However, the illustrated components are sufficient to
illustrate the operation of the present invention to those skilled in the
art. The UNC 103 transmits a URR ACTIVATE CHANNEL message 2 1 to the
URR-dedicated MS 30, and includes a minimum acceptable Sample Size (Min
SS). The MS RX 7 1 sends the Min SS to the Sample Size Analyzer 72, which
determines whether the MS is capable of supporting the minimum Sample Size
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 Supported
SS to the codec 75. Thereafter, the codec encodes transmissions 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. Instead, the MS
sends the ACK message without a Sample Size, and then selects a Sample Size
and starts transmitting an RTP stream using the selected Sample Size. The
UNC checks-li 



the RTP stream received from the MS and calculates the Sample Size being
used by the MS. Thereafter, the UNC uses the calculated Sample Size in
transmissions to the MS. The process begins at step 8 1 where the MSC sends
an Assignment Request message to the UNC 103. At step 82, the UNC sends a
URR ACTIVATE CHANNEL message to the URR-dedicated MS 30, and includes a
minimum acceptable Sample Size. At step 83, 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 84
and sends a standard URR ACTIVATE CHANNEL ACK message to the UNC at step
85. At step 86, the MS begins transmitting an RTP stream to the UNC using
the minimum sample size. However, if it is determined at step 83 that the
MS is not capable of . S supporting the minimum Sample Size included in the
URR ACTIVATE 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 calculates the sample size being utilized
by the MS. Thereafter, at step 9 1, the UNC uses the calculated Sample Size
in transmissions to 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 particular Sample Size for
network reasons such as 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 RTP packet, the MS selects 2 voice samples per
RTP packet. If the UNC requests 1 voice sample per RTP packet, the MS
selects 2 voice samples perRTP packet because a Sample Size of 2 is the
closest Sample Size to the requested Sample Size that the MS can support.
Likewise, if the UNC requests 4 voice sample per RTP packet, the MS selects
3 voice samples per RTP packet because a Sample Size of 3 is the closest
Sample Size to the requested Sample Size that the MS can support. In a
further aspect of the invention, if the UNC 103 or the MS 30 detects
changing network conditions that affect network performance during a
session, either side can initiate a negotiation to change parameters used
for the ongoing session. For example, they can initiate a negotiation to
change the sample size used or to apply redundancy coding. Two messages
that already exist in the UMA specifications are modified in the present
invention to achieve this purpose: the URR CHANNEL MODIFY message and the
URR CHANNEL MODIFY 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 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 detects a deteriorating network condition or reduction
in network performance related to the session with the MS 30 (for example,
as shown at 93, the UNC 103 may detect an excessive packet loss), the UNC
sends a URR CHANNEL MODIFY message 94 to 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 indicating that the suggested larger sample size is acceptable. At 96,
the MS then prepares its receiver 7 1 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 7 1 and transmitter 73 for that size), or reply with
the current used frame size. When the UNC receives the URR CHANNEL MODIFY
ACK message, the UNC begins at 97 to use the new sample size.This procedure
may also be initiated from the MS if the MS detects changed network
conditions that affect the assigned sample size. In one embodiment, the MS
simply begins using a proposed sample size. The UNC detects the change in
the sample size and begins to use the proposed sample size as well. It
should be noted that the above example involves a scenario in which the
detected network performance has decreased, and therefore the UNC and the
MS negotiate a larger sample size in order to maintain acceptable
performance for the ongoing session. It is also possible that an increase
in network performance may be detected, and in order to conserve network
resources or release resources for allocation to other users, the UNC and
MS may negotiate a smaller sample size for 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 may again be modified in accordance with the newly detected network
conditions. In order to 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. 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 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 alternatively may
define a rule set for the application of redundancy coding. For example,
the Redundancy Info IE may specifically 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 maynegotiate to arrive at a
combination that both sides can handle. Alternatively, for the rule set
case, the Redundancy Info IE may merely indicate the rules for 



changing the redundancy coding. Thus, all of the changes do not have to be
signaled on the control plane. Instead, the changes are determined locally
in the MS and the voice codec on the network side. In one example, a
Multi-rate Configuration IE defines a number of AMR modes that can be used
during a voice session, such as AMR 12.2 (12.2 kbit/s) or AMR 4.75 (4.75
kbit/s). A request to change the AMR codec mode is signaled in-band in a
'Codec Mode Request' (CMR). Within the MS and the UNC/Media Gateway (MGW),
the change in the AMR mode can be tied to an associated redundancy coding.
For example, AMR 12.2 has been associated with no redundancy coding, and
AMR 4.75 has been associated 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 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
prepared 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 elements in the modified URR CHANNEL MODIFY message include all
of the information elements from the URR ACTIVATE CHANNEL message. These
information elements include:  Channel Mode (already included);  Sample
Size (as described above);  Redundancy Info IE (as described above);  IP
Address, to move the session to another IP interface/Media Gateway;  RTP
UDP Port, to move the session to another UDP port (in another IP
interface/Media Gateway); Payload Type, to change the Payload Type
dynamically;  Multi-rate Configuration, to change all parameters related to
a multirate speech codec; and  RTCP UDP Port, to move the RTCP session to
another UDP port (in another IP interface/Media Gateway). These information
elements provide the capability to dynamically change all values indicated
during the initial traffic channel activation. As will be recognized by
those skilled in the art, the innovative concepts described in the present
application can be modified and varied over a wide range 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 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 equivalency range of the appended claims are intended to be embraced
therein.CLAIMS 



1. A method of adapting circuit-switched payload transport between a mobile
station and an unlicensed-radio access network controller utilizing a
packet-based transmission protocol, said method comprising: receiving in
the mobile station, a channel activation message from the access network
controller, said channel activation message including a requested sample
size of the circuit-switched payload to be included in each packet;
determining whether the mobile station is capable of supporting
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 if the mobile
station is not capable of supporting communications that utilize the
requested sample size, transmitting packets to the controller utilizing a
selected sample size supported by the mobile station; wherein the
controller transmits packets to the mobile station utilizing the sample
size transmitted by the mobile station. 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 size to the requested sample size. 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.4. The method of claim 3, 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 smaller than the requested sample size if the mobile station does not
support a larger sample size. 5. The method of claim 1, wherein the
requested sample size is a minimum acceptable sample size of the
circuit-switched payload to be included in each packet. 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 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
supporting communications that utilize the minimum acceptable sample size,
the steps of: 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 to be utilized by the controller for
transmissions to the mobile 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 L)RR ACTIVATE
CHANNEL message, and the step of sending an acknowledgment messagefrom the
mobile station includes sending a URR ACTIVATE CHANNEL ACK message. 9. The
method of claim 7, further comprising: receiving in the access network
controller, the acknowledgment message from the mobile station; and
encoding transmissions to the mobile station utilizing the sample size
received in the acknowledgment message. 10. The method of claim 1, further
comprising: receiving in the controller, 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 utilizing the determined 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: 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 station is
smaller than the minimum acceptable sample size for the network controller.
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 new sample size to transport the circuit-switched payload
between the access network controller and the mobile station.13. The method
of claim 12, wherein the detected change in network performance is a
reduction in network performance, and the step of negotiating a new sample
size includes selecting a larger sample size in response to the detected
reduction in network performance. 14. The method of claim 12, wherein the
detected change in network performance is an increase in network
performance, and the step of negotiating a new sample size includes
selecting a smaller sample size in response to the 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. 16. The method of
claim 12, wherein the access network controller detects the change in
network performance, and the step of negotiating a new sample size
includes: sending a message from the access network controller to the
mobile 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. 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 controller utilizing the new
sample size; detecting the new sample size by the access network
controller; andaccepting the new sample size by the access network
controller. 18. The method of claim 12, further comprising: in response to
the detected change in network performance, determining that a change in
redundancy coding of the packets is required; and applying to subsequent
packets transmitted during the ongoing session, redundancy coding in
accordance with the determined change. 19. The method of claim 18, further
comprising, after determining that a change in redundancy coding 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 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 rules. 2 1. 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. 22.
The method of claim 2 1, wherein the redundancy coding rules also 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.23. The method of claim 12, further comprising: in
response to the detected change in network performance, determining that
redundant packets should be transmitted; and transmitting redundant packets
for subsequent packets transmitted between the access network controller
and the mobile station. 24. A system in an unlicensed-radio access network
for transporting a circuit-switched payload utilizing a packet-based
transmission protocol, said system comprising: an unlicensed-radio access
network controller comprising: a transmitter that sends to a mobile
station, a channel 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 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. 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 support, wherein the codec encodes
transmissions to the 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 in each packet.27. The system of
claim 24, wherein the access network controller also includes: means for
detecting a change in network performance; and means for determining a
suggested sample size in response to the detected change in network
performance; wherein the transmitter sends a message to the mobile station
with the suggested sample size, and the receiver receives an acknowledgment
message from the mobile station accepting the suggested sample size. 28.
The system of claim 24, further comprising: a mobile station comprising: a
receiver that receives the channel activation message from the access
network controller and extracts from the channel activation message, the
requested sample size; 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 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 supporting communications that utilize the
requested sample size, transmits packets to the controller utilizing the
selected different sample size that the mobile station can support.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 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 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. 


