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PUSH-TO TALK OVER AD-HOC NETWORKS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation of US. patent 
application Ser. No. 10/962,694, ?led Oct. 13, 2004, Which 
claims priority under the Paris Convention from European 
Patent Application No. 401 5322.3 ?led on Jun. 30, 2004, the 
contents of Which are hereby incorporated by reference. 

FIELD 

[0002] The invention relates to a netWork system, a method, 
and a netWork node by Which a push-to talk function is real 
iZed. 

BACKGROUND 

[0003] The invention relates to Push-To-Talk over Cellular 
(PoC). PoC is an open standard for PTT (Push-To-Talk) 
“Walkie-talkie” technology. Created by the OMA (Open 
Mobile Alliance) standards organization, PoC uses VoIP 
(Voice over Internet Protocol) technology to stream voice 
over data networks such as GPRS (General Packet Radio 

Service). 
[0004] In particular, PoC provides a connection of a net 
Work node (such as a mobile phone) to other netWork nodes. 
That is, a user starts a call With a push of key, similar as in 
“Walkie-talkies”. Push to talk calls are one-Way communica 
tions, While one person speaks, the other(s) listen. A push-to 
talk connection is typically connected virtually instanta 
neously, that is, an “alWays-on” and bursty connection is 
provided. 
[0005] As mentioned above, PoC uses the existing technol 
ogy of the GPRS netWorks. That is, the connection is pro 
vided via the GPRS netWork control nodes such as SGSN 
(Serving GPRS Support Node) and GGSN (GateWay GPRS 
Support Node) and the like. Furthermore, for the PoC func 
tionality, an additional PoC application server is provided, 
Which is responsible for the basic PoC functions, group man 
agement, ?oor control, distribution and ?ltering of voice mes 
sages and the like. 
[0006] That is, PoC involves considerable signalling in the 
netWork, since PoC is provided via the normal netWork 
resources such as base stations and the like. It can be expected 
that the PoC service Will be used very frequently. Hence, the 
load on the current netWorks Will raise very high, Which might 
lead to the problem that4due to limited netWork sourcesi 
the service cannot be provided properly and cost-effectively. 

SUMMARY 

[0007] Hence, it is an object of the present invention to 
overcome this problem such that the push-to talk function can 
be provided reliably also via singlehop or multihop direct 
radio links While controlled over the overlay netWorks like 
cellular or Internet. 
[0008] This object is solved by a netWork system compris 
ing a plurality of netWork nodes, each of the netWork nodes 
comprising means for temporarily forming a group With at 
least one of the plurality of netWork nodes, sending means for 
sending information to the group and receiving means for 
receiving information from the group, Wherein the sending 
means and the receiving means are con?gured to provide a 
direct contact via a radio connection betWeen at least tWo 
netWork nodes of the group. 
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[0009] Alternatively, the object is solved by a method for 
controlling a netWork system comprising a plurality of net 
Work nodes, comprising the steps of temporarily forming a 
group by at least tWo of the plurality of netWork nodes, send 
ing and receiving information betWeen at least tWo netWork 
nodes of the group of the netWork nodes, Wherein in the 
sending and receiving step a direct contact via a radio con 
nection betWeen at least tWo netWork nodes of the group is 
provided. 
[0010] Furthermore, the object is also solved by a netWork 
node comprising means for temporarily forming a group With 
at least one of a plurality of further netWork nodes, sending 
means for sending information to the group and receiving 
means for receiving information from the group, Wherein the 
sending means and/or the receiving means are con?gured to 
provide a direct contact via a radio connection to at least one 
further netWork node of the group. 
[0011] Thus, according to the invention netWork nodes can 
form a group in Which a singlehop or multihop direct com 
munication is possible. That is, the netWork nodes form an ad 
hoc netWork in Which a push-to talk service is realised. Thus, 
for this push-to talk service, no signalling of the overly net 
Work is necessarily required, so that resources of the overlay 
netWork are saved. 
[0012] Hence, also When the push-to talk service is increas 
ingly used, the push-to talk function can be reliably provided, 
as the individual nodes become also part of the service 
machinery. 
[0013] Furthermore, the invention proposes a netWork con 
trol node comprising means for assisting netWork nodes in 
establishing a group, Wherein the group of the netWork nodes 
is formed temporarily and comprises at least tWo netWork 
nodes, a connection betWeen the netWork control node and at 
least one netWork node is established via a mobile commu 
nication netWork, and the connection Within each group is 
provided as a direct contact via a radio connection betWeen at 
least tWo netWork nodes of the group. 
[0014] Moreover, the invention proposes a netWork control 
node comprising means for assisting netWork nodes in estab 
lishing a connection betWeen tWo groups of netWork nodes, 
Wherein each group of the netWork nodes is formed tempo 
rarily and comprises at least tWo netWork nodes, a connection 
betWeen the netWork control node and at least one netWork 
node is established via a mobile communication netWork, and 
the connection Within each group is provided as a direct 
contact via a radio connection betWeen at least tWo netWork 
nodes of the group. 
[0015] Advantageous developments are set out in the 
dependent claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] The invention is described by referring to the 
enclosed draWings, in Which: 
[0017] FIG. 1 shoWs a basic structure of the netWork nodes 
according to the invention, 
[0018] FIG. 2 illustrates a ?rst embodiment of the inven 
tion, according to Which the a PTT over standalone singlehop 
or multihop Ad Hoc netWork is provided, 
[0019] FIG. 3 illustrates a second embodiment of the PTT 
according to the invention, according to Which single hop 
proximity PTT connections are tied together by using overlay 
cellular netWork, 
[0020] FIG. 4 illustrates a third embodiment of the PTT 
according to the invention, according to Which multihop PTT 
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connections are assisted by the overlay cellular network to 
share the network load, security services (Subscriber Identity 
Module, SIM), charging, etc. and assisting the Ad Hoc net 
work in establishing the PTT (routing information, service 
discovery, etc.). 
[0021] FIG. 5 illustrates signalling connection setup, direct 
AdHoc and via a cellular network according to a fourth 
embodiment of the invention, 
[0022] FIG. 6 illustrates PoC AdHoc multicasting accord 
ing to the fourth embodiment of the invention, and 
[0023] FIG. 7 illustrates the role of a gateway node in PTT 
connection establishment and handling according to the 
fourth embodiment of the invention. 

DETAILED DESCRIPTION 

[0024] In the following, a preferred embodiment of the 
present invention is described by referring to the attached 
drawings. 
[0025] First, the problem underlying the invention is 
described in more detail. 

[0026] The proposed method is aimed at realising a new 
connection service, which is referred to as push-to-talk over 
Ad Hoc (PoH), by de?ning the main procedures required for 
forming push-to-talk services over Ad Hoc networks. 
[0027] The term “Ad-Hoc Network” means a network 
structure that is temporary and its con?guration is performed 
automatically and constantly because nodes may appear, dis 
appear and move unexpectedly. That is, a standalone ad hoc 
wireless network consists of wireless nodes that self-con?g 
ure to form a network without any help from a central con 
troller. Nodes in the network handle handshaking and other 
network tasks themselves through use of a distributed-control 
algorithm. 
[0028] Ad Hoc networks in this context may include single 
and multihop standalone Ad Hoc networks formed by a group 
of, e. g., mobile handsets by using short-range radios such as 
Wireless Local Area Network (WLAN), Bluetooth (BT), 
Ultra WideBand (UWB), etc. Having integrated to the cellu 
lar networks, PoH can become a global service as is the basic 
Push-to-talk over Cellular (PoC) service. However, with PoH 
different users in the Ad Hoc groups are connected to each 
other either by establishing single and/ or multihop links over 
Ad Hoc networks or partly by utiliZing integratedAd Hoc and 
cellular connections. 
[0029] In this way, the potentials of proximity, local and 
wide area connectivity are summed in providing the half 
duplex bursty services like PoH. 
[003 0] Rapid growth in the number of mobiles and portable 
devices equipped with emerging short-range radio modes is 
foreseen. Having integrated to mobile phones, these emerg 
ing technologies will bring the possibility of having direct 
peer-to-peer proximity connections to the neighbouring wire 
less devices. At the same time, Ad Hoc networking technol 
ogy will bring about the realiZation of device networking by 
utiliZing single hop or multihop radio connection with the 
help of wireless routing and self-organiZed networking. By 
enhancing the current PoC service in the above way, it would 
be readily possible to keep abreast the local groups of mobile 
users with the bene?ts of the PoC service. It will also enhance 
the PoC capability of swapping ?exibly to the local and global 
domain when necessary. 
[0031] The invention in it broadest form is described in the 
following by referring to FIG. 1. 
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[0032] FIG. 1 shows a simple example for a network system 
comprising network node which is con?gured for the PoH 
scheme described above. It is noted that a network system 
according to the invention may comprise a plurality of such 
network nodes (i.e., much more than two), but in order to 
simplify the illustration, only two network nodes are shown. 
It is noted that FIG. 1 shows only a very basic structure, that 
is, only those elements are shown which are important for 
understanding the invention. 
[0033] In detail, each network node 10 (or 11) comprises a 
sending means 101 (or 111), a receiving means 102 (or 112) 
and a control means 103 (or 113). The sending means and the 
receiving means provide a connection to other network nodes 
of a group, i.e., are con?gured to send a message to other 
network nodes of the group and to receive a message from 
another network node of the group. The control means per 
forms a function by which a group is formed temporarily with 
at least one of the plurality of network nodes. For example this 
is effected such that necessary connection information as to 
how the other network node(s) can be reached are stored and 
used by initiating a call or sending a message. The sending 
means and the receiving means of the network nodes are 
adapted to provide a direct contact via a radio connection 
between at least two network nodes of the group. The radio 
connection is indicated by the arrow 12 between the sending 
means 111 of the network node 11 and the receiving means 
102 of the network node 10. The application means (104 and 
114) on the other hand, are in the charge of generating the 
application request, contents and providing the appropriate 
User Interface (UI) for the end user and the middleware 
functions like Service Discovery (SD). There are two occa 
sions where PoH could be used and these are described next: 
[0034] 1) A situation where none of the ad hoc network 
terminals are connected to a GPRS network. That is, the local 
ad hoc network is formed and operates independently. In this 
situation the ?oor control could be done by 1.1) utiliZing 
Request to Send (RTS) and Clear to Send (CTS) signalling in 
a link layer protocol. 1.2) Utilising a Trunk Node (i.e., a 
master node). 2)A situation where at least one ad hoc network 
terminal is connected to an overlay network such as cellular 
or Internet. In this situation, a regular PoC server can be used, 
but new features are required. For example, the PoC server, 
which couldthenbe a PoH server, would need to support local 
ad hoc networks by, e. g., managing services, managing ?oor 
control using a Trunk Node etc. 
[0035] In the following, the basic procedure for the multi 
hop Ad Hoc push-to-talk is described by referring to the 
enclosed drawings. This procedure is, for the user, as simple 
as the conventional PoC feature. The main principles of the 
PoH can be summarized as follows: 

[0036] The Ad Hoc user selects an Ad Hoc PoC group and 
starts the Ad Hoc service by pushing the PoH bottom (like 
Push-To-Talk, PTT bottom). This way, she/he requests a PoC 
connection to the destination node. There are at least two 
options for establishing the PTT session, which are described 
in the following: 

Option a): 
[0037] This option is described in the following, wherein 
the basic procedure is described as the ?rst embodiment of the 
invention. The ?rst embodiment is related to when the service 
is provided by a stand-alone Ad Hoc network. A source node 
starts discovering the destination nodes, that is, those nodes 
that have registered to the PoH group in the time of group 
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creation. This is done by triggering a pure Ad Hoc multihop 
routing such as Ad Hoc On-demand Distance Vector (AODV) 
routing protocol and algorithm or any other proactive, reac 
tive, or hybrid routing protocols as for example speci?ed in 
MANET, or alike. [Elizabeth M. Royer and Chai-Keong Toh 
“A Overview of Current Routing Protocols for Ad Hoc 
Mobile Wireless Networks”, IEEE Personal Communication, 
April 1999, pp. 46-55]. For example, when using AODV, 
periodic beaconing and sequence numbering procedure of 
Destination-Sequenced Distance Vector (DSDV) and a simi 
lar route discovery procedure as in Dynamic Source Routing 
(DSR) are used. However, in AODV protocols the packets 
carry the destination address in order to avoid additional 
overhead in the network. In addition, instead of carrying the 
address of every node along the route in the reply message 
route, replies only carry the destination IP address and the 
sequence number. 
[0038] Generally the main task of routing protocols is to 
?nd a route to deliver packets from a given source to a given 
destination. This must be done in an ef?cient way to minimize 
the cost of this delivery, but also with a delay as small as 
possible. 
[0039] The ?rst embodiment is illustrated in FIG. 2. Here, 
three groups of network nodes are shown, wherein the net 
work nodes concerned may be mobile phones, PDAs (Per 
sonal Digital Assistant devices), computers having a wireless 
connection and the like. The ?rst group is formed by the 
network nodes A1 to A4. The second group is formed by the 
network nodes B1 to B7 and network node A4 which is also 
a member of the ?rst group. The third group is formed by the 
network nodes C1 to C3 and the network node B7 being also 
a member of the second group. In this con?guration, multi 
hops are possible. For example, the ?rst group may contact 
the third group via the second group. That is, a member of the 
?rst group (e. g., network node A2) can start a push-to talk call 
to the third group, which is forwarded to the third group via 
the network nodes B4 and B6 of the second group. This is the 
so-called multihop scheme. 
[0040] In the following it is shortly described how, for 
example, network node A1 starts to participate to the ?rst 
group. In detail, the network node A1 is the source node in this 
example, and it starts to discover the remaining nodes A2 to 
A4 by referring to the AODV, for example, from which it 
knows the identity of the other nodes and how he can reach 
them (i.e., address and the like). 
[0041] A modi?cation of the ?rst embodiment is described 
as a second embodiment by referring to FIG. 3. According to 
the ?rst embodiment, the ?rst and the third network group 
were connected using the multihop function via the second 
group. According to the second embodiment, however, the 
overlay packet network (e.g., GPRS) is used in order to pro 
vide a connection between the two groups. It is noted that the 
two groups are formed as ad hoc network as described above 
in connection with the ?rst embodiment. Hence, according to 
the second embodiment single hop proximity PoH connec 
tions are tied together by using an overlay cellular network E. 
[0042] The connection between the two groups via the cel 
lular network, which may be a packet network such as a 
GPRS network, can be provided such that one network node 
of the ?rst group (for example, network node A1) provides a 
connection to the one network node (for example, network 
node C1) of the third group, so that these two network nodes 
are used as a kind of “gateway” nodes by the other nodes of 
the respective group. 
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[0043] In the packet network E, preferably PoH application 
server(s) S1 and S2 may be provided. These servers may 
comprise a PoH call processor and a PoH register. The role of 
the servers is to control the PoH connection in the overlay 
network. This may include connection setup, maintenance, 
and release, ?ood controlling, PoH group formation, charging 
and billing information generating, security functions, con 
tent providing, etc. To accomplish this, the PoH server may 
use information and resource available in the network ele 
ments like Home Location Register (HLR), Authentication 
Center (AC), Network Management System (NMS), and so 
forth. 

[0044] In particular, the PoC Call Processors handle the 
management, control and user plane functions of the PoC 
Service. That is, its main functions may include; speech 
packet handling such as multiplication, ?ltering, forwarding 
and ?oor control (speech item handling), controlling such as 
logon/logoff to/from PoC service and one-to-one session 
controlling like group session controlling as well as authen 
tication of users and checking rights. 
[0045] A PoC register on the other hand may take care of 
provisioning functions of the Push to Talk Service. It is the 
central provisioning database of the PoC system. The Push to 
Talk Core Network is connected to the operator’s provision 
ing system through the Push to Talk Register. The PoC Reg 
ister provides both an Application Programming Interface 
(API) to customer’s existing provisioning system, as well as a 
direct browser based user interface. 

[0046] Another modi?cation is described in the following 
as a third embodiment and is shown in FIG. 4. Here, in 
principle the ?rst and the second embodiments are combined. 
Namely, according to the third embodiment of the invention 
multihop PoH connections are assisted by the overlay cellular 
network E (similar as in the second embodiment) to share the 
network load, security services (Subscriber Identity Module, 
SIM), charging, etc. and assisting the Ad Hoc network in 
establishing the PoH (routing information, service discovery, 
etc.). The actual connection (e.g., sending a voice message 
from the ?rst group to the second group) can still be made via 
the second network group, as in the ?rst embodiment, so that 
the signalling and in particular the user data traf?c load in the 
overlay network is reduced. 
[0047] As mentioned above, besides the option a) described 
above by referring to the ?rst to third embodiments, there is at 
least a further option b) for establishing the PoH session, 
which is: 

Option b): 

[0048] As an alternative to the option a) described above, 
the Ad Hoc multihop routing may be executed with the assis 
tance of the overlay network elements/ servers or other ele 
ments like local servers. This is described in the following as 
a fourth embodiment and is described by referring FIGS. 4 to 
6. 

[0049] In detail, FIG. 5 illustrates the signalling connection 
setup for a direct Ad hoc network connection via cellular 
network. 

[0050] A server may also act as a serving Base Station (BS) 
or overlay network server(s) to which the Ad Hoc node has 
been registered or is under its control. As illustrated, this 
server may provide assistance information for AdHoc Rout 
ing, security, AdHoc group creation etc. This server may be a 
dedicated PoH server, or may be integrated in a server of the 
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overlay network. The server may comprise a storage means 
such as a database in Which the necessary information are 
stored. 

[0051] Thus, in the illustrated example, the mobile node 
(e.g. Node 1 in FIG. 5) requests a session establishment from 
the overlay netWork like cellular to reach the destination node 
(Node 2 in FIG. 5). 
[0052] This is illustrated in FIG. 5 by messages 1a and 1b. 
In message 1a, the mobile node 1 issues an AdHoc PTT 
connection request. This canbe performed directly (similar to 
the ?rst embodiment), but according to the present embodi 
ment, the server mentioned above assists the mobile node 1 in 
?nding the destination node. In particular, the server provides 
the assistance information for the AdHoc routing, i.e., in 
particular the information that helps the mobile node 2 to be 
reached. This is provided from the server in the overlay net 
Work by message 1b. 
[0053] That is, it is assumed that the netWork server or base 
station has the information of nodes’ mobility While there are 
in the coverage area of the netWork. This assistance routing 
information is used by Node 1 to reach the destination Node 
2 Within a shorter delay and by consuming less resource 
(processing, energy, etc.) to execute the multihop routing and 
in general to reach the destination. Upon Node 1 has received 
the assistance information from the overlay netWork, it starts 
reaching the destination node (message 1a). If the destination 
node is in proximity e.g. Within a single hop far aWay from the 
source node the process Would remain quite simple. If the 
destination is a multihop far aWay from the source a multihop 
Ad Hoc routing should be triggered (similar to that shoWn in 
FIG. 1). 
[0054] Upon the reception of a reply message 211 from the 
Node 2 in response to the message 1a, the AdHoc PTT con 
nection is setup and the PTT service can be used, including 
speech, data, multimedia, etc. The rest of operation Would be 
similar to a conventional PTT service; the caller pushes the 
bottom and speaks. When the message is completed she/he 
release the bottom and the bursty message (message 3 in FIG. 
5) is sent to the terminated node 2. Therefore, having 
extracted the routes (or part of the routes) to the destination 
nodes, the IP connection is formed and the half-duplex bursty 
tra?ic is sent from the source to the destination nodes. 

[0055] In addition to the Wireless routing protocols men 
tioned above, the main protocols involved in the connection 
setup are session handling in the IP layer eg as part of SIP 
protocols. HoWever, modi?cations in the messages and pos 
sibly neW messages due to the multihop Ad Hoc operation 
may be needed as is for the Wireless routing protocols While 
PTT request or assistance data could be encoded in the rout 
ing messages. The modi?cations are for specifying that for 
example the connection request is a type of PoH connection. 
Therefore, the information parameters of call control proto 
cols (SIP or Connection Management in IP and cellular, 
respectively) should include the PoH related information ele 
ments. 

[0056] As is for conventional PoC, if the streaming class 
can be supported by the Ad Hoc netWork, then an interactive 
tra?ic class context (eg for Packet Data Protocol, PDP) 
should be used for Session Initiation Protocol (SIP) and 
Hypertext Transfer Protocol (HTTP) signalling; and a 
streaming traf?c class PDP context should be used for the 
RTP/RTCP packets. If streaming QoS (Quality of Service) is 

Nov. 6, 2008 

not available, then either tWo interactive PDP contexts, or a 
single PDP context (for PoC signalling and RTP media) may 
be used. 
[0057] As the PTT data is basically bursty (i.e., is transmit 
ted in bursts), it can be transferred by utiliZing multicasting 
(transmission to many users), groupcasting (transmission to a 
selected group of users), or unicasting (transmission to one 
user). This Way the PoH data is multicasted over the multihop 
or singlehop radio link and forWarded to the destination node. 
This is illustrated in FIG. 6. In this ?gure, it is assumed that 
source node C is going to contact destination nodes A and B. 
First, it sends a request mes sage by using multicasting, group 
casting, or unicasting to page the destination nodes for the 
PTT service. As mentioned earlier, this request can be carried 
independently or as part of protocol parameters embedded in 
the control message packets. For instance, if the underlying 
protocols for physical and link layers are based on Wireless 
LAN (802.1 lb), the control messages, including request mes 
sages (indicated by req in FIG. 6) and reply messages (indi 
cated by rep in FIG. 6) for PTT service could be included or 
otherWise tied to the Request-to-Send (RTS) and Clear to 
Send (CTS) messages. These messages can then be ?ooded 
Within the neighboring nodes, as indicated in FIG. 6 by the 
arroWs from the source node C to the other nodes. If the target 
is a speci?c node, groups, or subgroups, the group ID or the 
node IP addresses are used to reach the destination nodes. 

[0058] As shoWn in FIG. 6, the best path is selected via 
Which the PTT data is transferred. That is, in the example of 
FIG. 6, the PTT data from the source node C to the destination 
node A is transferred via intermediate nodes 1 and 2, Whereas 
the PTT data from the source node C is sent to the destination 
node B via the intermediate node 3. The determination Which 
is the best path can be performed by the source node C and/or 
the corresponding destination node A or B, for example. 
[0059] In the folloWing, the role of a gateway (master node, 
cluster head) is described in detail. 
[0060] In case Mobile 1 in FIG. 5 does not have support of 
overlay netWork, it is also possible that Mobile 1 uses Mobile 
2 as a gateWay toWards the overlay netWork (cellular, Internet, 
etc.). When so, Mobile 2 can use the overlay netWork for 
security issues like authorizing Mobile 1, extending the range 
of PTT service to the Wide area netWork; connect Mobile 1 to 
the PTT service for a long distance PTT session over the 
background netWork. In fact, Mobile 1 chooses Mobile 2 as 
the head of or master Ad Hoc cluster. If there are more than 
one mobile like Mobile 1 connecting to the Mobile 2, the 
cluster head or master that is also a gateWay can play a role of 
PTT server so that it coordinate the PTT Within a group of Ad 
Hoc nodes and on the other hand it connects its subgroups 
PTT to the other subgroups either Within the local Ad Hoc 
area or over the background netWork. Within the cluster, the 
master node may also schedule the time and arrangement of 
the PTT connections or ?oods. 

[0061] For example, When a subnode Wants to initiate PTT 
service With another node that is a member of the same cluster 
it requests the PTT from the master node Who transfers the 
request to the other nodes, conveys also the reply mes sage and 
coordinates the time PTT user used for PTT service (bottom 
push time 
[0062] FIG. 7 illustrates a situation Where a source node 61 
is going to establish a PTT session With all the other nodes 62 
to 67 Within the cluster/ group. It sends a request message to 
the master node 62. The master node 62 polls other ordinary 
nodes 63 to 67 for the requested PTT and ?nally it replies to 
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the source node. The source node starts PTT service with 
those nodes that have accepted the request upon it receives the 
acknowledgement. 
[0063] The master node may become a PTT server in this 
situation. When so, the basic functionality of the gateway 
node (master) includes management and control of user and 
control plane functions of the PoH Service within the cluster 
and possibly in interaction with the network server. The func 
tionality may include: 

[0064] Speech packet handling: multiplication, ?ltering, 
forwarding and ?oor control (speech item handling) 

[0065] Controlling: logon/logoff to/from PoC service; 
one-to-one session controlling; group session control 
ling 

[0066] Authorization: authentication of users and check 
ing rights, key sharing, boot. 

[0067] The gateway node may also provide both an Appli 
cation Programming Interface (API) shared browser based 
user interface, storage capacity, charging, info sharing, etc. 
[0068] When PoH is tied to the overlay network and by the 
help of eg gateway or master node it should be possible to 
swap the individual PTT connections from the Ad Hoc to the 
cellular network and vice versa during the time of the service. 
This can be achieved eg by using an indicating procedure 
that informs the nodes involved in the PTT service to swap the 
network connections. For example, mobile nodes involved in 
the cellular PoC are indicated to turn on their short-range 
radios to try to reach each other by triggering their short-range 
radios and wireless routing in used. To do this, it is enough to 
trigger the route discovery by a single node involved in the 
PoC connection when it is provided for the IP address or ID of 
the destination nodes to be reached. 
[0069] It is noted that in the example of FIGS. 2 and 3 
(second and third embodiment), the network nodes A1 and C1 
could play the roles of such a gateway or master node, for 
example. 
[0070] In the following, the security aspect in the PoH is 
described. 
[0071] Namely, with the same approach and procedure 
Node 1 (shown in FIG. 5) can initiate a connection setup 
towards the overlay network (like GSM, WCDMA, etc.) and 
request a security session establishment and reuse the 
extracted security parameters to ensure a trustable connection 
over multihop Ad Hoc to the destination node. This can be 
done in the combination of the signalling messages 1a and 1b 
in FIG. 5. In this respect, Node 1 requests an ordinary con 
nection establishment (GSM, WCDMA, etc.) to the Node 2 
which is also within the coverage of the overlay network. 
Once, the traditional security session (eg for ordinary GSM 
of WCDMA call establishment) has been executed and the 
security parameters has been exchanged (authorization, secu 
rity key exchange, etc.), Node 1 initiates an Ad Hoc connec 
tion via the Ad Hoc network and by possibly encoding the 
output parameters of the interaction with the overlay network. 
If Node 2 accepts the request and offered parameters it replies 
to Node 1 for the connection (2a in FIG. 4). That is, with the 
help of the overlay network, a secure connection can be 
established. 
[0072] Next, the problem of a possible route fault is dis 
cussed. 
[0073] That is, in case there is no stable route to some 
destination nodes at the time of routing (e.g., the radio con 
nection such as Bluetooth or the like does not work properly), 
the integrated PTT (i.e., a combination of multihop PoH and 
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using of the overlay network, similar as shown in FIG. 4) 
could be used, providing the service by using the network 
resource. In the integrated PTT, some nodes are reached via 
the Ad Hoc network while the others are reached over cellular 
network. This way, the challenge of connectivity in Ad Hoc 
network is alleviated with the help of overlay cellular net 
work. In addition, the integrated PTT can be used when 
balancing the load between the cellular andAd Hoc networks 
or sharing the security, charging, and control and data ser 
vices of the overlay network. 
[0074] In the following, some examples for PoH groups are 
listed: 

Provisioned Group 

[0075] A provisioned group is a talk group that has been 
pre-con?gured to the system by the operator, including indi 
vidual operators, ISPs, local users or another authoriZed man 
agement user. A closed user group and user rights to services 
de?ne the group members. Provisioned groups can be iden 
ti?ed by for example using URLs (Uniform Resource Loca 
tor), Ad Hoc network ID, IP address, etc. An operator or ISP 
can also be an individual such as a user of an Ad Hoc node. 

When so, a group of Ad Hoc nodes (user) agreed in advance 
to form a PTT group for different service like voice, messag 
ing (text, image, etc.), video streaming, etc. On the other 
hand, one or several users of the group may have agreement 
with a legacy operator in having network-based PTT service. 
These master users can become a gateway between the local 
PoH and operator PoC. 

Ad Hoc Group 

[0076] In the ad hoc group feature, the end users themselves 
can create the groups. Thus, a user does not have to have 
access to a pre-con?gured group in order to have group com 
munication within the PTT service. From the network per 
spective, group de?nitions are temporary. However, a group 
may be stored in terminals for further use. Ad hoc groups may 
also be identi?ed by URLs (Uniform Resource Locator), Ad 
Hoc network ID, IP address, etc. The Ad Hoc group formation 
may be initiated based on the results of services discovery, as 
well. That is, the source node initiates the SD for searching a 
desired service. Once there are some nodes who can provide 
the requested services, or are interested in involving in the 
requested PTT service then the Ad Hoc group is formed, 
accordingly. 

Ad Hoc Pro Group 

[0077] In the ad hoc pro group, the end users themselves 
can create groups to which access is limited to prede?ned 
users. This feature is primarily intended for business users 
utiliZing the closed user group feature. Ad hoc pro group 
combines security of pre-con?gured groups and ?exibility of 
ad hoc groups. Ad hoc pro group is a temporary talk group, 
which the users can establish by their own based on a provi 
sioned group. Nobody outside the provisioned group can join 
it. Ad hoc pro groups could also be identi?ed by URLs (Uni 
form Resource Locator), Ad Hoc network ID, IP address, etc. 
[0078] The PoC service could support closed user groups 
for companies and other mutually af?liated users. For group 
communications, closed user groups means that nobody out 
side ie the company can join the group session of that com 
pany. Additionally it is possible to give the right to join group 
sessions for certain other users4outside the company, if 
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needed. When possible, the local PTT service is conveyed 
over Ad Hoc network. That is, a group of colleagues in one 
premises can have a PTT service With another group of col 
leagues in another premises of the same company via the 
overlay network. Though, each group can locally have the 
same service over direct radio link over proximity or Ad Hoc 
network. 
Text Chat Within a Talk Group 
[0079] Text chat betWeen the members of a talk group 
session provides an additional means of communication to 
the push to talk group service. Because of the real-time nature 
of the text chat service, a store-and-forWard feature is not 
provided for the text chat. Text chat is possible concurrently in 
multiple talk groups. Text chat may be used together With 
voice communication to send e.g. names in order to avoid 
misspelling. 
Image Chat Within a Group 
[0080] Image chat betWeen the members of a talk group 
session provides an additional means of communication to 
the push to talk group service. Because of the real-time nature 
of the image chat service, a store-and-forWard feature is not 
provided for the image chat. Image chat is possible concur 
rently in multiple groups. Image chat may be used together 
With voice communication to send e.g. images in order to 
create an interactive discussion. In some other case, this could 
be a basis for Wireless gaming. 

Proximity Group 

[0081] The proximity group can be formed based on the 
neighborhood in terms of radio being Within the coverage of 
short-range radios like Bluetooth, Ultra Wideband (UVB), 
WLAN, etc. For example, one can prede?ne a group to Whom 
the PTT service is indicated Whenever they are Within the 
range of their mobiles’ short-range radios. This types of group 
formation Would be useful When a number of end users Want 
to play a Wireless game by using their mobile devices and 
Wireless communication. 
[0082] In order to include the invention into existing net 
Work systems, this can be easily affected. Namely, only minor 
changes to the softWare features of netWork elements, mainly 
to the PoC servers are needed, assuming that the basic PoC 
and short-range technologies in the mobile handset Will 
Widely be available in the close future. Initially, it is likely that 
the basic function of the PTT Will be materialized by utiliZing 
single hop Ad Hoc netWorking such as Bluetooth Personal 
Area NetWork (PAN) and WLAN. The next step Will be to 
extend the functionality to cover the multihop Ad Hoc net 
Works. 
[0083] The proposed method improves earlier solutions by 
bringing the Ad Hoc netWorking capability to the basic PoC 
service. The key advantages of the proposed method are as 
folloWs: 

[0084] It broadens the capability of cellular PoC and 
generates proximity and Ad Hoc data to/from the over 
lay netWork. 

[0085] It can built on top of the existing service platform. 
[0086] It has a clear demand aligned With the soon avail 

able cellular PoC. 
[0087] It is suitable for Ad Hoc netWorking characteris 

tics, as Ad Hoc netWorks are more prone to the interfer 
ence and bandWidth constraints. PoH saves the radio 
resources because of its bursty and half-duplex commu 
nication. 
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[0088] The invention is not limited to the embodiments 
described above, Which are only illustrative. That is, the 
invention is only de?ned by the claims. 
[0089] Moreover, several modi?cations of the embodi 
ments are possible. In particular, the embodiments can be 
arbitrarily combined. 
[0090] For example, the PoH server described in connec 
tion With the third embodiment and illustrated in FIG. 4, 
Which serves to assist in establishing a connection betWeen 
the tWo ad hoc groups, can play the role of the server shoWn 
in FIG. 5, i.e., to assist, for example, the netWork nodes in the 
individual groups to create the group or establish a connection 
Within the group. 
[0091] Moreover, as already indicated above With respect 
to text chat, the messages transmitted via the push-to talk 
service are not limited to voice messages. These voice mes 
sages are only an example for information transmitted 
betWeen the netWork nodes. That is, also other kind of mes 
sages such as text messages, multimedia messages (image, 
video clips, music, etc.) and the like can be transmitted via the 
push-to talk service according to the invention. 
[0092] Furthermore, according to the embodiments 
described above, a half-duplex radio connection is used for 
providing a direct contact betWeen the netWork node. HoW 
ever, the invention is not limited to a half-duplex radio con 
nection, but any kind of radio connection can be applied. 

What is claimed is: 
1. A method for controlling a netWork system comprising: 
receiving a ?rst communication at a ?rst netWork node 

from a second netWork node of a ?rst netWork, the ?rst 
netWork including a ?rst plurality of netWork nodes 
temporarily connected, Wherein the ?rst communication 
is received by a direct contact With the second netWork 
node using a ?rst radio connection; and 

sending a second communication from the ?rst netWork 
node to a third netWork node of a second netWork, the 
second netWork including a second plurality of netWork 
nodes temporarily connected, Wherein the second com 
munication is based on the ?rst communication and is 
sent by a second direct contact With the third netWork 
node using a second radio connection. 

2. The method of claim 1, Wherein the ?rst radio connec 
tion is a half-duplex radio connection. 

3. The method of claim 1, further comprising selecting a 
path betWeen a source node of the ?rst plurality of netWork 
nodes and a destination node. 

4. The method of claim 3, Wherein the destination node is 
a netWork node of the second plurality of netWork nodes. 

5. The method of claim 3, Wherein the destination node is 
a netWork node of a third netWork. 

6. The method of claim 5, Wherein the third netWork 
includes a third plurality of netWork nodes temporarily con 
nected. 

7. The method of claim 6, Wherein a netWork node is 
included in the second plurality of netWork nodes and in the 
third plurality of netWork nodes and is con?gured to provide 
communication betWeen the second netWork and the third 
netWork. 

8. The method of claim 5, Wherein communication 
betWeen the second netWork and the third netWork includes 
use of a mobile communication netWork. 

9. The method of claim 8, Wherein a netWork node of the 
second plurality of netWork nodes is con?gured to act as a 
gateWay node to the mobile communication netWork. 
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10. The method of claim 8, wherein a network node of the 
third plurality of network nodes is con?gured to act as a 
gateway node to the mobile communication network. 

11. The method of claim 8, wherein the mobile communi 
cation network comprises a packet network. 

12. The method of claim 1, further comprising, before 
receiving the ?rst communication, receiving a third commu 
nication at the ?rst network node from a network node of the 
?rst plurality of network nodes, the third communication 
including a request to page a destination node of the ?rst 
communication. 

13. The method of claim 12, wherein the third communi 
cation is multicast, groupcast, or unicast. 

14. The method of claim 12, wherein the request is embed 
ded in a control message packet. 

15. The method of claim 1, further comprising, before 
receiving the ?rst communication, receiving a third commu 
nication at the ?rst network node from a network node of the 
?rst plurality of network nodes, the third communication 
including a request to establish a push-to talk service with the 
second plurality of network nodes. 

16. The method of claim 15, further comprising polling the 
second plurality of network nodes based on the request. 

17. The method of claim 16, further comprising receiving 
a fourth communication at the ?rst network node from a 
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network node of the second plurality of network nodes, 
wherein the fourth communication indicates acceptance of 
the request. 

18. The method of claim 17, further comprising sending the 
second communication from the ?rst network node to the 
network node of the second plurality of network nodes. 

19. The method of claim 12, further comprising sending a 
fourth communication from the ?rst network node to the 
network node of the ?rst plurality of network nodes, the 
fourth communication including a reply to the request. 

20. The method of claim 1, further comprising assisting the 
?rst plurality of network nodes in establishing the ?rst net 
work. 

21. The method of claim 1, wherein assisting comprises at 
least one of providing routing information, of providing secu 
rity information, and of providing group creation informa 
tion. 

22. The method of claim 1, wherein the ?rst communica 
tion comprises at least one of voice, of a text message, and of 
an image. 

23. The method of claim 1, wherein the ?rst network is an 
ad hoc network. 

24. The method of claim 1, wherein the radio connection 
provides a push-to talk service. 

* * * * * 


