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©  Mobile  radio  systems. 

©  The  efficient  operation  of  mobile  systems  having 
asynchronous  transmission  mode  (ATM)  networks 
require  rapid  changes  in  mobile  affiliation.  If  such 
changes  in  affiliation  were  to  require  network  switch- 
ing  the  response  times  could  be  too  long.  An  alter- 
native  technique  is  used  whereby  permanent  virtual 
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paths  are  set  up  across  the  ATM  network  between 
base  stations  within  a  defined  area  and  the  interface 
point  of  a  fixed  network.  Within  this  area  the  virtual 
channel  identifier  (VCI)  is  given  global  significance 
and  is  used  to  designate  the  call.  The  ATM  network 
may  be  replaced  by  a  network  of  dedicated  lines. 
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The  present  invention  relates  to  mobile  radio 
asynchronous  transmission  mode  (ATM)  systems. 

In  mobile  systems  it  is  important  that  the  radio 
spectrum  is  used  efficiently.  Known  techniques  by 
which  this  efficiency  can  be  improved  require  the 
mobile  terminals  to  frequently  change  the  base 
station  or  base  stations  to  which  they  are  affiliated 
(ie  through  which  they  communicate).  This  can 
impose  stringent  requirements  on  switching  times 
in  the  fixed  network  infrastructure  if  breaks  in  com- 
munication  due  to  reaffiliation  are  to  be  kept  short. 

Typically,  the  network  part  of  a  mobile  system 
consists  of  base  stations  connected  to  a  mobile 
network  interface  unit  (MNIU).  The  MNIU  is  the 
point  of  interconnection  between  the  mobile  net- 
work  and  the  fixed  network  for  as  long  as  a  call  is 
being  handled  by  one  of  the  base  stations  in  its 
area  of  responsibility. 

It  will  be  appreciated  that  the  term  "call"  used 
throughout  the  specification  also  includes  the  set 
up  of  a  connection,  eg  for  signalling  purposes. 

In  networks  which  use  or  handle  ATM  data,  the 
data  transmitted  in  such  networks  is  sub-divided 
into  small  packets  of  data,  known  as  cells.  The 
cells  consist  of  48  octets  of  user  data  and  5  octets 
of  header  information. 

An  aim  of  the  present  invention  is  to  provide  an 
asynchronous  transmission  mode  ATM  system  in 
which  the  network  within  such  a  system  is  not 
required  to  take  any  action  to  support  mobility  of  a 
mobile  terminal  within  the  area  controlled  by  a 
mobile  network  interface  unit. 

According  to  the  present  invention  there  is 
provided  an  asynchronous  transmission  mode 
(ATM)  system  adapted  for  use  with  mobile  termi- 
nals,  the  system  comprising  a  mobile  network  in- 
terface  unit  connected  to  a  network,  a  plurality  of 
base  stations  connected  to  the  network,  and  at 
least  one  mobile  terminal  arranged  to  communicate 
with  the  base  stations  over  a  radio  link,  the  network 
being  arranged  to  connect  the  mobile  network  in- 
terface  unit  and  the  base  stations,  said  connections 
being  defined  by  a  virtual  path  identifier,  charac- 
terised  in  that  a  unique  virtual  channel  identifier  is 
allocated  at  set  up  of  a  call  or  connection,  by  the 
mobile  network  interface  unit,  for  identifying  a  call 
or  connection  associated  with  a  mobile  terminal 
which  is  being  handled  within  an  area  controlled  by 
the  mobile  network  interface  unit,  the  virtual  chan- 
nel  identifier  being  placed  in  a  virtual  channel  iden- 
tifier  field  of  ATM  cells  carrying  user  data  asso- 
ciated  with  the  call  or  connection. 

An  embodiment  of  the  present  invention  will 
now  be  described  with  reference  to  the  accom- 
panying  drawings,  in  which: 

FIGURE  1  shows  a  virtual  path  across  an  ATM 
network  and  the  virtual  channels  within  the  vir- 
tual  path;  and, 

FIGURE  2  shows  an  ATM  system  and  the  trans- 
mission  paths  between  a  mobile  terminal  and  a 
mobile  network  interface  unit. 

Referring  to  Figure  1,  an  ATM  network  2  is 
5  shown  having  a  virtual  path  4  across  the  network. 

The  virtual  path  comprises  a  number  of  virtual 
channels  6.  The  user  data  from  individual  transmis- 
sion  logical  bursts  is  transported  over  the  ATM 
network  in  one  or  more  ATM  cells.  The  data  trans- 

io  ported  includes  all  types  of  information  passing 
between  the  user  and  the  network,  including 
speech  data.  Each  ATM  cell  includes  a  header 
which  contains  control  information  including  the 
virtual  path  identifier  (VPI)  and  the  virtual  channel 

75  identifier  (VCI).  The  virtual  path  identifier  and  the 
virtual  channel  identifier  are  held  within  fields.  The 
two  fields  are  used  to  route  the  cells  across  the 
ATM  network.  The  VPI  is  used  to  define  a  logical 
virtual  path  between  two  points  in  the  network  and 

20  in  general  there  will  be  no  direct  physical  connec- 
tion  between  these  two  points.  A  virtual  path  will 
contain  logical  channels  and  the  VCI  value  defines 
individual  logic  channels  within  the  virtual  path.  The 
VCI  only  has  significance  within  the  virtual  path  and 

25  the  same  VCI  value  may  be  re-used  on  other 
virtual  paths.  The  switching  node  that  routes  on  the 
basis  of  the  VPI  will  never  need  to  examine  the  VCI 
field.  The  foregoing  description  represents  the 
standard  operation  of  an  ATM  network  in  accor- 

30  dance  with  CCITT  Recommendations,  eg, 
I.  121  Broadband  Aspects  of  ISDN; 
I.  150  Broadband  ATM  Functional  Characteris- 

tics  CCITT  Blue  Book; 
I.  211  Overall  Network  Aspects  and  Functions, 

35  ISDN  User  Network  Interfaces; 
I.  321  B-ISDN  Protocol  Reference  Model  and 

its  Applications; 
I.  361  B-ISDN  ATM  Layer  Specification. 
An  explanation  of  the  basic  principles  of  ATM 

40  switching  is  given  in  a  book  entitled  "Asynchronous 
Transfer  Mode  Solution  for  Broadband  ISDN"  by 
Martin  de  Prycker,  published  by  Ellis  Horwood 
1991.  ISBN  0-13-053513.3. 

The  present  invention  as  defined  with  reference 
45  to  Figure  2,  redefines  the  VCI  so  that  it  identifies 

the  call  and  gives  that  call  global  significance  with- 
in  the  area  of  a  particular  mobile  network  interface 
unit.  As  already  stated,  switching  nodes  which 
route  on  the  basis  of  the  VPI  field  do  not  examine 

50  the  VCI  field,  and  therefore  this  use  of  the  VCI  field 
does  not  conflict  with  normal  ATM  network  opera- 
tion. 

The  connections  between  the  mobile  network 
interface  unit  8  and  the  base  stations  10a  and  10b 

55  are  re-defined  by  the  VPI.  The  call  within  the  whole 
mobile  network  interface  unit  area  is  represented 
by  the  VCI  which  has  global  significance  across  all 
such  VPI's.  Each  call  in  progress  has  a  unique  VCI 

2 



3 EP  0  577  959  A1 4 

allocated  by  the  mobile  network  interface  unit  8  at 
the  time  the  call  is  set  up.  The  mobile  network 
interface  unit  8  can  then  identify  the  cell  relating  to 
a  particular  call  by  reference  to  the  VCI  alone. 

The  network  is  configured  so  that  the  mobile 
network  interface  unit  8  has  a  virtual  path  to  each 
of  the  base  stations  10a  and  10b.  In  Figure  2,  a 
virtual  path  designated  VPIA  is  shown  connected  to 
base  station  10a,  and  a  virtual  path  designated 
VPIB  is  shown  connecting  to  base  station  10b. 
These  designations  apply  at  the  mobile  network 
interface  unit  8.  Within  the  ATM  network  2  the  VPI 
may  be  translated  resulting  in  different  values  be- 
ing  used  at  the  base  stations.  Regardless  of  the 
values  which  are  used  they  relate  to  the  same 
virtual  path. 

At  the  time  the  call  to  or  from  a  mobile  terminal 
12  is  set  up,  the  call  is  allocated  an  unique  VCI 
which  is  placed  in  the  VCI  field  of  all  ATM  cells 
carrying  user  data  associated  with  that  call  from 
the  particular  base  station  10a  or  10b  to  the  mobile 
network  interface  unit  8,  and  from  the  mobile  inter- 
face  network  unit  8  to  the  particular  base  station 
10a  or  10b.  The  same  VCI  will  generally  be  used  in 
both  directions  of  transmission,  but  this  is  not  es- 
sential.  In  Figure  2,  call  X  is  allocated  channel 
identifier  VCIX- 

When  the  mobile  terminal  12  is  affiliated  to  a 
particular  base  station  10a  or  10b  the  user  data  is 
transmitted  across  the  network  using  the  VPI  asso- 
ciated  with  the  connection  from  that  base  station  to 
the  mobile  network  interface  unit,  and  the  VCI 
allocated  at  the  time  of  call  set  up.  When  the 
mobile  terminal  12  is  affiliated  to  base  station  10a, 
the  path  identifier  VPIA  and  channel  identifier  VCIX 
are  used,  and  when  the  mobile  terminal  12  is 
affiliated  to  base  station  10b,  the  path  identifier 
VPIB  and  the  channel  identifier  VCIX  are  used. 

It  will  be  seen  from  the  above  that  no  action  is 
required  by  the  ATM  network  to  support  mobility  of 
the  mobile  terminal  12  within  the  area  of  the  mobile 
network  interface  unit  8.  Frequent  and  rapid  reaf- 
filiation  of  the  mobile  terminal  is  therefore  possible, 
enabling  a  macrodiversity  to  be  readily  supported. 

It  will  readily  be  appreciated  by  those  skilled  in 
the  art,  that  while  the  above  embodiment  is  de- 
scribed  with  reference  to  an  ATM  network,  the 
invention  is  not  limited  thereto,  the  network  could 
comprise  dedicated  lines  by  way  of  which  ATM 
type  data  is  transmitted. 

least  one  mobile  terminal  arranged  to  commu- 
nicate  with  the  base  stations  over  a  radio  link, 
the  network  being  arranged  to  connect  the 
mobile  network  interface  unit  and  the  base 

5  stations,  said  connections  being  defined  by  a 
virtual  path  identifier,  characterised  in  that  a 
unique  virtual  channel  identifier  is  allocated  at 
set  up  of  a  call  or  connection,  by  the  mobile 
network  interface  unit,  for  identifying  a  call  or 

io  connection  associated  with  a  mobile  terminal 
which  is  being  handled  within  an  area  con- 
trolled  by  the  mobile  network  interface  unit,  the 
virtual  channel  identifier  being  placed  in  a  vir- 
tual  channel  identifier  field  of  ATM  cells  carry- 

15  ing  user  data  associated  with  the  call  or  con- 
nection. 

2.  An  asynchronous  transmission  mode  system 
as  claimed  in  claim  1,  wherein  the  mobile 

20  network  interface  unit,  by  reference  to  a  virtual 
channel  identifier,  identifies  the  cells  relating  to 
a  particular  call  or  connection. 

3.  An  asynchronous  transmission  mode  system 
25  as  claimed  in  claim  1  or  claim  2,  wherein  the 

network  is  an  ATM  network. 

4.  An  asynchronous  transmission  mode  system 
as  claimed  in  claim  1  or  claim  2,  wherein  the 

30  network  comprises  a  plurality  of  dedicated 
lines. 

35 

40 

45 

Claims 

1.  An  asynchronous  transmission  mode  (ATM) 
system  adapted  for  use  with  mobile  terminals,  55 
the  system  comprising  a  mobile  network  inter- 
face  unit  connected  to  a  network,  a  plurality  of 
base  stations  connected  to  the  network,  and  at 
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