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Abstract—LTE is the outstanding technology to transfer the data 
and voice. LTE consists of several nodes to transfer data. In case 
of the failure in the node of LTE, it could not support the service. 
So telecommunication-providers set up the back-up system for 
the simultaneous service-provision. But there is still the problem 
it comes to the network. Even though there is a back-up system, it 
would be useless the network is down. We propose the scheme to 
support the service in the case of this network problem in the 
LTE network. This scheme reduces 23% load in the LTE 
network in the case of the HSS node’s failure or the network to 
the HSS nodes.  
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I.  INTRODUCTION[1]  
This LTE(Long Term Evolution) was developed by 3GPP 

to support high-data-rate, packet-optimized radio access for 
access networks. It is referred to 3.9G technology. LTE can 
not meet the requirements of the 4G technology. Despite of 
this limitation, it is able to support  video and telepony. It 
provides the backward compatibility with other networks such 
as non-3GPP like wireless networks. One of the significant 
features of LTE is all-IP based architecture. It gives a relevant 
priority level to each service to ensure the QoS(Quality of 
Servies).      

 

Figure 1 The structure of EPS system [2] 

Figures 1 shows the general structure of LTE System. The 
LTE architecture consists of two parts: EPS System and E-
UTRAN. E-UTRAN contains the base station to forward the 
data in the wilress envirnoment. Also it is the end-point 
between the end-user and core network. MME is Mobility 
Management Entity to control the control plane. Serving 
Gateway is the node to support the User Plane to transfer the 

packet. HSS is home subscriber system to keep the location of 
subcribers and the information of subcriber[3]. PDN Gateway 
is the end-point between the internal 4G system and internet 
system. It acts as an anchor for non-3GPP and 3GPP Network 
during handover. We call EPC(Evolved Packet Core) contains 
SGW, PGW and MME. There are several nodes for the LTE 
architecture.  

If there is a failure in HSS, packets can not be served any 
longer. So telecommunication providers uses the back-up 
system to support in this case. The back-up approach has 
several drawbacks in the system which is described in the 
section 2. Our proposal is provided in the Section 3. We 
compare the load between the failure case and the porposed 
case.  Finally, this paper is concluded in Section 5.       

II. RELATED WORK 
If there is no failure in the HSS Node to support LTE 

services, it has no drawback. But it happens rarely. To reduce 
the deceased performance, the telecommunication provider 
supports a back-up HSS node. It works as a standby HSS in 
the normal case or dual active node to support. Each method 
has some drawbacks.       

 

 
Figure 2 The problem 

 
A standby method has out of service period and it needs 

time to serve as an active node to notice the time when the 
HSS is down. In the real field, HSS supports more than 1 
million subscribers which mean that one million subscribers 
are out of service during some period time. So the 
telecommunication company has dual or more than dual active 
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HSSs to support the services. The call is separated to HSSes. It 
still has some defects. There is an example in Figure 2 where 
there are 2 HSSes, so it wants to make a call. UE tries to 
connect to the network through eNB, HSS, S/PGW. UE no 
longer want to use the services. It is the first step to 
authenticate UE with core network. UE gets the authentication 
n vector from HSS. But it is not possible because of the 
drawback in HSS or the drawback of network between HSS 
and MME. It could not step forward the procedure to serve the 
UE.  

III. A PROPOSED SCHEME 
Figure 3 shows the scheme to reduce the load in the 

network and support the network. It can reduce the 
unreachable time and load. In Figures 3, the UE wants to make 
a call and is attached through HSS and S/PGW. When it is 
attached to the HSS which is not avaliable,  MME goes though 
the process to serve the step of Figure 3. Firstly, MME checks 
that the the Authentication Vector from HSS exists. It doesn’t 
matter of HSS’s drawback. MME uses the authentication 
vector. If there is no an authentication vector from HSS, it 
needs to check whether there is a authentication which have 
been received or not. If so, it uses so the authentication  vector 
that it is not a problem anymore. Thirdly, if there is no an 
authenticaction vector, it acts as the emergengy call. MME 
uses the Null Security Algoritm and the Null Integrity 
Algorithm to serve the UE.     

  

 

Figure 3 Proposed Idea 

There are two outstanding advantages in this scheme. 
First, it is the time of breakdown is significantly declining. It 
is impossible for the UE to receive the packet when HSS is 

down. Secondly, UE can make a call. It is the biggest 
advantage of this scheme.  

 

IV. SIMULATION RESULT 
The breakdown for HSS is significantly high in the real 

field. HSS is also a functional entity to communicate and it 
needs to update and upgrade the software. There are lots of 
cases to deal with HSS. We setups real MME to make a 
scenario in the case of breakdown. We setup the HSS backup 
by our proposal. Figure 4 is the network load when time goes 
by.  

 
   Figure 4  Load of HSS’s drawback with the proposed 
scheme  

V. SIMULATION RESULT 
The proliferation of LTE gives us a change of our lives. 

We can have much more clearer voice and faster data speed. 
Nowdays, more people are relying on LTE in our lives[5]. 
Therefore it is really important to provide good quality of 
service in the view of telecommunication providers. There are 
serveral cases to cause not to provide the service such as a 
software update, breakdown and so on. The 
telecommunication provider needs to setup the backup MMEs 
to deal with these cases. It needs to time so that it caues some 
call drops. In this paper we propose a scheme to provide the 
simultanous services to subscribers and it reduces the load in 
the network. The subscriber could be served without any 
barrior.  
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