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Abstract 

Mobility in a network causes link disconnections and link recovery is vital for reliability of a network. A link 
failure affects all the preceding nodes on a damaged routing path; creates communication delay, throughput 
degradation, and congestion. This paper proposes link recovery mechanisms in CCN based networks. Packet 
overhearing is used to update neighboring nodes information. The recovery is done by forwarding node resulting 
in low control overhead, and better efficiency. The proposed mechanisms increase overall performance of a typical 
CCN and simulation results show that our proposed scheme works very well in densely populated networks with 
high mobility. 

 

1. Introduction 

Wireless medium has some advantages and disadvantages 
as compared to wired medium for CCN. One of the greatest 
advantages of wireless medium is its broadcast nature, 
interest aggregation exploit this feature. Intelligent 
overhearing can save a lot of bandwidth if a node stops or 
defers sending a packet if its neighbors are requesting the 
same data. The disadvantages of wireless environment is the 
need to have collision avoidance and link failure recovery 
schemes because of node mobility which makes 
implementation of CCN on wireless networks difficult. 
Mobility causes link failures in a network. The current CCN 
implementations address the link failure problem differently 
depending on the routing protocol used to populate FIB table 
entries, namely reactive or proactive routing protocols [1]. 
This paper tries to solve the issue of link failure recovery in 
CCN using a proactive approach. It addresses lost interest 
and data packets recovery using different methods, 
considering special properties of CCN. The link recovery is 
transparent to the source node and it is mostly performed by 
intermediate node that detects link failure. 

The rest of the paper is organized as follows: section II 
explains assumption and network model; section III 
describes the proposed link failure recovery scheme; section 
IV covers simulation result, comparing how the proposed 
scheme fares against CCN without link recovery scheme. 
Section V concludes the paper. 

 
2. Assumption and Network Model 

A. Network and Mobility Model 
Our work targets tactical and emergency networks where 

intergroup movement isn’t too dynamic and issuing periodic 
proactive routing updates is meaningful for majority of the 
nodes. A proactive approach is used to populate FIB table of 
CCN nodes.  

B. Link Disconnection Detection 
A mobile node checks its neighbors periodically; if a 

node receives some message from its neighboring node the 
expiration counter for the neighbor is reset. A node is 
considered inaccessible if node hasn’t heard any 
communication by the neighboring node for 2*Timeout 
amount of time.  

 
3. Proposed Scheme 

Normally a CCN node receiving an Interest packet 
searches its FIB table for next hop entry. It selects the best 
path and forwards the packet to it. The content provider sends 
the requested data in reverse path. The sender node 
retransmits interest packet after timeout in case of failure. The 
following section explains the proposed scheme for 
recovering Interest or Data packet loss because of link failure 
[1]. 

A. Interest Packet Recovery 
Alternative Path Selection - If the preferred next hop node 

is detected to be unavailable, the node selects another path if 
available.  

Broadcast - If no alternative next hop nodes are available 
the node broadcasts the Interest packet with TTL value of two. 
The nodes that receive the broadcast packet check sequence 
number and TTL values for duplication avoidance. If the 
requested content isn’t available in its content store, the 
receiving node forwards it to next hop if there is entry in FIB 
otherwise it calculates defer time and starts overhearing. After 
the defer time is expired and no other node has forwarded the 
same request, it will decrement its TTL value, and will 
broadcast, this concept similar to LFBL [2]. 

Back Tracking - After broadcasting the packet, the node 
starts overhearing its neighbors. If the packet was not 
rebroadcasted, it assumes there are no nodes in its vicinity and 
sends the packet back to its preceding node. The receiving 
node starts link recovery process again. 

B. Data Packet Recovery 
Broadcast - If the next hop is not available, the node 

broadcasts the data packet with TTL value set to two. The 
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receiving node caches the data and checks its PIT table. If 
there is pending request, it forwards it to next hop node 
otherwise broadcasts it. This scheme recovers lost data 
packet in two mobility scenarios: 

a) Mobility of intermediate node  
In this case, the next hop node of the current node may 
receive the data packet if it is within two hops range.  

b) Mobility of the client node 
The client will similarly receive the data if it is has not 
moved more than two hops away from its previous next 
hop node. Even if it is more than two hops away, the 
next time it requests the data, it will receive it from 
nearby node since the broadcasted data packet will be 
cached by the nodes in the data broadcast. 
 

4. Implementation 

The proposed scheme was implemented in Ns3 based 
ndnSIM simulator. We used content centric network as 
defined by [3], we used proactive routing update to populate 
its FIB table entry. The simulation was run for 10 rounds, and 
each  
150 seconds long. We compared typical CCN and our 
proposed scheme using three parameters, namely delivery 
ratio, round trip time, and cache hits. Table 1 shows the other 
parameters used in the simulation environment. 

TABLE I.  SIMULATION SETUP 

Parameter Value 

Num. of nodes 20 

Prefix announcement Interval 15 secs 

Traffic Generation Pattern 1500 bytes/sec 

Node Mobility Pattern Random waypoint 

Node Speed 0,5,10,20 

Field Size 500m X 500m 

 
Fig 1 shows successful delivery ratio of packets by 

varying node mobility speed from 0 to 20 m/s.  

 
Fig 2 shows, as more nodes are added to the network; the 

proposed scheme clearly outperforms the typical CCN, 
registering more than as much 13% improvement for 20m/s 
speed.  

 
      Fig 3 shows the performance metric in terms of 
average cache hit in case of 20 nodes. Consumers are 
randomly selected among the mobile nodes in the simulated 
grid and the speed of the nodes was kept between 0 to 20 
m/sec increasing in linear fashion.  

 
 
5. Conclusion 

In this paper, we developed a new content-centric 
architecture that achieves content retrieval, caching, and 
efficient data delivery as compared to typical CCN. Our 
proposal is designed to cope with the wireless link 
impairments and highly dynamic topologies and limits the 
signaling overhead. Simulation results show great benefits 
offered in terms of high throughput, reduced latency and 
control overhead compared to typical CCN as proposed 
for wired networks.   
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