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Abstract – This paper aims to deal with the location 

management broker scheme to support the efficient SCTP 

(stream control transmission protocol) handoff. SCTP 

provides the mobile node with the multi-homing feature, 

which can be utilized during handover in order to reduce the 

packet loss. Location management is one of the important 

management schemes in the mobile environment. We 

propose the broker mechanism which performs the address 

resolution according to the location change of mobile node 

more quickly. The operations of location management broker 

scheme are classified into three cases: operation during the 

data active association, operation without active association, 

and operation for new connection with another CN 

(correspondent node) when the MN (mobile node) is the 

overlapped region. 
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I. INTRODUCTION 
  

To minimize the handoff time is one of very important 

problems in the mobile network. Layer 1 handover is 

performed in the physical layer by the signal power 

detecting. Layer 2 handover is performed in the data link 

layer by the device such as AP (Access Pointer) [1]. Layer 

3 handover is performed by the router in the network layer.  

L4 handover is performed by the operating system in the 

transport layer [2,3].  

The Layer 3 handover focuses on how to obtain new IP 

address fast. In the mobile network [4], these functions are 

performed by MIPv4 or MIPv6. To obtain new IP address 

depends on the current location of MN. 

To find out the current location of the MN in the mobile 

IP network, HA (Home Agent) and FA (Foreign Agent) 

are introduced. Generally, the location management is 

mainly performed in the layer 3 of the OSI 7 model.  

SCTP [5,6,7] is an alternate protocol to TCP in the layer 

4, which performs the flow control, error control, and 

congestion control. However, recent SCTP version has the 

address handing mechanism in the protocol itself. 

Although the address resolution function in the layer 4 

violates the independence between the layers, we can 

reduce the handoff time by using the location management 

in the layer 4. 

This paper addresses the location management broker 

scheme in the SCTP handoff. Next section describes the 

location management concept. In section 3 and 4, we 

propose the location management broker schemes.  

Section 5 concludes this paper. 

 

II. LOCATION MANAGEMENT CONCEPT 

 
To establish connection setup with other entity in the 

Internet, we should know the peer’s IP address. This is 

same for SCTP connection. When MN initiates the 

connection setup to CN, We need only one IP address. We 

call this address HoA (Home Address). If we use two 

communication entities in the fixed locations, we need 

both IP addresses. IP address represents the unique 

location. Of course, IP address mentioned here means the 

globally routable unique address. 

However, if we use the MN, the circumstance is 

changed. When MN moves the other subnet than home 

network, we have two choices. One is Mobile IP. While 

CN continues to use the previous HoA of MN, we develop 

the transparent scheme to the transport layer without 

failing the connection. Another is SCTP. In this case, we 

allow CN to be able to use more than two IP addresses. 

Recent research shows that handoff delay for Mobile IP 

can be increased to the extent that we can’t use it in the 

real time applications. The reason might be due to the 

complex registration binding update. In the Mobile IPv4, 

triangular routing can affect the increase of delay. In this 

case, of course, route optimization can be used to exclude 

the triangular problem. 

SCTP does not have the location management concept 

as the Mobile IP has. It is natural for SCTP not to have the 

location management, which is the concept of the layer 3. 

If we apply the SCTP with add IP option to the real 

application, we need to know the location of MN. That is, 

CN has to know the IP address of MN after MN moves 

into the other subnet for the connection establishment. Of 

course, MN needs only the HoA of CN. 

If we use the location management of Mobile IP instead 

of SCTP, we might be affected by the side effects as well 

as the advantages of Mobile IP. One of such a side effects 

of Mobile IP is the complexity of the binding updates and 

to have one foreign agent (IPv4) per subnet. This requires 

us to install the FA’s in the router or host in the all subnet. 

Meanwhile, MIPv6 needs only Home Agent. 

If we deploy HA concept of MIPv6 to the ordinary IPv4 

or IPv6, we will expect to find out the location of MN 

without using the Mobile IP. 

In next section, we propose the location management 

broker scheme to find out the current location (IPv4 

address of MN) for active and inactive data associations. 

We also propose the location management broker scheme 

for new connection establishment with another CN.  
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III. LOCATION MANAGEMENT BROKER 

 
A. Active data association 

Fig. 1 shows the operation of location management 

broker during the active data association.  

 
Fig.1. Operation of location management broker 

during the active data association 

 

Location management operation procedure is as follows: 

① Initialization 

   MN sends the Registration Request message to the 

location management broker. This message includes the 

(MAC, IPv4, lifetime). In the message, IPv4 represents the 

HoA of MN. We can use the UDP protocol for RR 

(Registration Reply). 

② Location management broker stores the RR in its own 

memory. It replies Registration Reply message to MN if 

success. 

③ CN tries to establish the new connection (association) 

with the MN over its HoA. If it results in a success, CN 

does not need to perform the following steps. 

If CN can not have an association with MN using the HoA 

of MN, then it requests the location management broker to 

find out the current IP address of MN. To perform this, it 

sends Location Request message to the location 

management broker. This message contains the HoA of 

MN. (Given the HoA of MN, What is the current IP 

address?) 

④ Location management broker replies the Location 

Reply message including the current IP address. 

⑤ CN connects with the MN and starts the data transfer. 

⑥ During the active data association, MN enters into the 

overlapped region. 

⑦ MN receives the RA (Router Advertisement) from the 

new AR (Access Router) and compares the IP    address of 

new AR in the RA with the previous IP address of default 

router. After the comparison, MN has come to detect its 

movement to the other subnet. (Movement Detection) 

[8,9,10,11] 

⑧ MN configures new IP address by using the DHCP 

server [12]. 

⑨ SCTP module sends the ASCONF with add_ip chunk 

over the old IP address to CN. 

⑩ After checking the validity, CN adds new IP address to 

its own list. Then, it sends the ASCONF_ACK to MN. 

And it also sends Binding Update message to the location 

management broker. This message includes [old IP 

address, new IP address, lifetime]. Note that SCTP already 

knows the old IP address.  

⑪ Location management broker finds out the relevant 

entry using the old IP address. After then, it binds HoA 

with the new IP address. 

⑫ MN sends the ASCONF with set_IP_primary chunk to 

CN. 

⑬ CN replies the ASCONF_ACK to MN. 

Note that ⑫-⑬ can be combined with ⑨-⑩ 

respectively. We recommend such a combination. In the 

above procedure, we can use the HA (Home Agent) 

instead of the location management broker as like in the 

mobile IPv6 [13,14,15,16]. In such a case, we will have a 

HA per each subnet. 

B. Inactive data association 
When MN moves without any active association, the 

operation of location management broker is shown in Fig. 

2.  

 
Fig. 2. Operation of location management broker when 

MN moves without any active association 
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Location management operation procedure is as follows: 

① MN enters into the overlapped region. 

② MN receives the RA from the new AR and compares 

the IP address of new AR in the RA with the previous IP 

address of default router. After the comparison, MN has 

come to detect its movement into the other subnet. 

(Movement Detection) 

③ MN configures new IP address by using the DHCP 

server. 

④ MN sends the Binding Update message with new IP 

address to the location management broker. This message 

is sent over the previous IP address (in Fig. 2, x). 

⑤ Location management broker finds out the relevant 

entry based on the previous IP address and binds the HoA 

with the new IP address (in Fig. 2,  x → y). 

⑥ Location management broker replies with the Binding 

Reply message indicating the binding completion. 

C. New connection establishment with another CN 
We assume that MN is not located in the overlapped 

region, HoA of MN is x, and its current IP address is y. 

MN already made a handoff to the new region.  

At this time, database of location management broker 

shows that x binds with y. Now, SCTP of MN is 

communicating with the CN1 over IP(y). Assume that 

another CN2 wants to establish the SCTP association. 

Fig.3 shows the operation procedure of location 

management broker when another CN wants to establish 

new connection with MN. 

 
Fig.3. Operation of location management broker when 

another CN wants to establish new connection with MN 

 

Operation procedure of the location management broker is 

as follows: 

① CN2 knows the HoA (x) only. CN2 sends the Location 

Request message to the location management broker. 

(Given x, what is the current address of MN?) 

② Location management broker finds out the y in its own 

database by using x. 

③ Location management broker sends the Location Reply 

message (Given x, the current address is y). 

④ CN2 can establish the new connection with MN by 

using the new IP address (y). 

 

 

IV. HANDOFF WITH THE PREVIOUS CN IN THE 

OVERLAPPED REGION 
 

Assume that HoA of MN is x and its current IP address 

is y. In the database of location management broker, we 

can see that x binds with y. We also assume that SCTP1 of 

MN (SCTP1 represents the transport layer entity 

processing the previous SCTP connection with CN1) 

established the connection setup with the CN1, entered 

into the overlapped region and obtained the new IP 

address (z). SCTP1 association is still active. Now SCTP1 

of MN is sending the ASCONF (with the new IP = z) to 

the CN1 over the previous IP (y).  

At this time, another CN2 wants to establish the SCTP 

association. That is, new IP address has not been 

registered in the location management broker yet.  

Operation procedure of this scheme is as follows. 

① CN2 knows the HoA (x) only. It tries to establish the 

connection with MN using HoA (x). However, this 

operation failed. CN2 sends the Location Request message 

to the location management broker. (Given x, what is the 

current address of MN?) 

 
Fig.4. Operation of location management broker when MN 

is located in the overlapped region and is performing 

handoff with the previous CN1 
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② Location management broker finds out the current IP 

address (y) in its own database. 

③ Location management broker sends the Location Reply 

message (Given x, the current IP address is y). 

④ CN2 can establish the new connection using the 

previous IP address (y). Meanwhile, both SCTP processes 

(SCTP1 and SCTP2) of MN can communicate with the 

CN1 and CN2 by using IP address (y) simultaneously. 

SCTP2 represents the transport layer entity processing the 

new SCTP connection with CN2. 

⑤ SCTP2 of MN receives the RA from new AR (IP 

layer). SCTP2 looks up the status of SCTP1 and comes to 

know that SCTP1 has already sent the ASCONF with 

add_ip (new IP address (z)) to CN1. 

⑥ Without configuring new IP address, SCTP2 sends the 

ASCONF with add_ip (z) to CN2. 

⑦ CN2 sends the Binding Update message to the location 

management broker and ASCONF_ACK to MN (SCTP2 

of MN) simultaneously. 

⑧ When the location management broker receives the 

Binding Update message from CN2, it finds out that new 

IP address (z) is already existed in the database. It silently 

discards the message. In order to reduce the redundant 

packet, we can request the CN not to send the Binding 

Update message to the location management broker. To do 

this, we need to modify the ASCONF with add_ip chuck to 

contain the flag (1 bit:  for example, if flag = 1, then CN 

sends the Binding Update message to the location 

management broker. Otherwise (if flag = 0), CN doesn’t 

send the Binding Update message. 

⑨ Location management broker sends the Binding Reply 

message to CN2. 
In order to support the above mentioned broker scheme, 

we can modify of the ASCONF with add_ip chunk as like 

Fig. 5. 

 
Fig.5. Modification of the ASCONF with add_ip 

V. CONCLUSION 
 

In this paper, we describe the location management 

schemes for SCTP handoff. This scheme does not require 

mobile IP on MN and CN. Furthermore, it does not require 

any HA and FA per subnet that are necessary in mobile IP 

network. SCTP layer performs the registration and 

modifies ASCPNF_add_ip chunk.  

In the MN registration update method in the broker 

scheme, the additional packet is unnecessary, but, the 

handoff time may be longer. In the CN registration update 

method in the broker scheme, MN does not consider the 

registration. However, MN should modify ASCONF in 

order that CN discovers the IP address of the location 

management broker. CN registration update method also 

needs to inform the registration completion to the MN.  

Our location management scheme needs new definition 

of registration message and reply format. To activate our 

scheme, it is necessary to install the location management 

broker on the router or host by using UDP. 
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