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Introduction
Along with the further enhancement from LTE, LTE-A will provide more diversified mobile applications services. One of them is so-called Small Data Applications (SDAs). Due to the unique characteristic of SDA that each of SDAs will transmit merely a tiny/small piece of data, the network should accommodate a large number of Random Access (RA) attempts every time each SDA has something to transmit. It is one of the most important issues in LTE-A networks to efficiently handle the heavy RA load caused by a huge number of SDAs.
It is even more challenging to handle such congestions, from RAN to CN domains, when it comes to disaster situations or public events where the level of congestion would be even more difficult to handle. This section is intended to address this congestion issue emerged from the recent service evolution and to suggest some consideration points to discuss.

One of the most typical situations that the operator may pay attention to is the voice call prioritization. When congestion happens, the operator may want, depending on the operator’s policy, to give higher priority to voice calls over non-voice calls. This is because voice call can be considered as one of the most common ways to communicate to each other in many countries. In particular, in the Republic of Korea (the metropolitan city population density of 16.7K/Km2, ranked the 6th in the world [1]; ranked the 3rd by its population in the world [2]), all of the three cellular operators (SKT, KT, LG Uplus) have been experiencing difficulty in handling the accommodation of voice calls out of non-voice applications as in the following examples.
· Example 1: LINE messenger, whose download count hits more than 100 millions in Google Play (KakaoTalk 50 millions, WeChat 50 millions) [3] as of the August of 2013, which excludes non-Android downloads.

· Example 2: After launching smart phones, data explosion has been observed: however, this comes with difficulty in accommodating voice calls as well as call setup delays. For example, during the fireworks festivity in Youi-do, Seoul, it was mentioned that the coverage areas of merely 10+ cells are often filled with more than 200 million people, causing those cells to be overwhelmingly congested. Not only voice call but also other services, such as LINE messenger, can hardly be available during this kind of situation.

· Example 3: In 2012, there was a kind of DDOS attack in an operator network, which prevented all kinds of voice calls from being initiated, and therefore voice services were not available for half a day. It is not the case that the operator wants to use some Access Control mechanism as a proactive/direct solution to protect the system operation against DDOS attack – of course, some security mechanisms will serve as a proactive/direct solution. In order for an operator to be able to secure the system operation, however, it is very attractive to have some Access Control mechanism readily available even when unexpected attack/situation happens.
Issue 1: Additional Screening for IMS Voice Service
However, the way that the current LTE (3GPP Rel-8/9) and LTE-Advanced (3GPP Rel-10/11, assumed) provide for the IMS Voice call initiation requests is to make these request to go through an additional phase of screening before getting a connection established, as depicted in the following figure:
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Fig. 1: The barring process that an IMS Voice call initiation request shall go through (2) The barring process that a non-IMS Voice call initiation request shall go through. Due to the additional phase of SSAC (Service Specific Access Control) which enforces IMS Voice services to follow to establish a connection. It is assumed that SSAC, if applied, is placed ahead of ACB. Note: The order of SSAC and ACB is for illustration purposes only and they can come in a reverse order.
Issue 2: Increased Variance gives Rise to Increased Chances of Collision
In the currently available RAN specification, the ac-BarringFactor is one of these values (%): { 0, 5, …, 95 }. The value of ac-BarringFactor will be used for BarringFactorForMMTEL-Voice if certain conditions are satisfied [4]. The smallest non-zero factor value is 5%. Therefore, it is possible to have all the requests barred (e.g., by using 0%) or to have them barred with a probability of 5%. This is even large when the access load is abnormally high under heavy traffic or disaster conditions.
[image: image2.emf]LTE boundary


Fig. 2: The behavior of the average number of ACB-passed Initial Access attempts. (p: barring factor (0.05 = 5%); N: the number of Initial Access attempts in a cell at a given time; M: the average number of ACB-passed Initial Access attempts).
Due to this reason, it would be beneficial to consider the following consideration points:

-
Necessity of service requirements that the cellular network shall be able to avoid de-prioritize the IMS voice calls over non-voice calls, depending on operator’s policy and subject to regional regulations, under heavy traffic conditions or in disaster situations.
Proposal
To add a new use case as follows:

A.B
Use Case X – handling of the Initial Access requests of IMS Voice service over non-IMS services
A.B.1
Description

The initial access requests of IMS Voice have to go through SSAC and ACB whereas those of non-IMS services don’t have to. Such de-prioritization is to be avoided by introducing some additional requirement for IMS Voice service in the phase of initial access.
A.B.2
Pre-conditions

Alice and Bob are subscribed to Operator (Mobile Service Provider) L.

Operator L’s network is under heavy traffic conditions.

Note: Alice and Bob don’t have to be aware of this situation.

Alice attempts to make an IMS Voice call.
Bob attempts to send an IM message.

A.B.3
Service flows
Operator L’s network provides a mechanism so that it can accommodate Alice with priority over Bob.
Note: By accommodation with priority, it is meant that the Initial Access attempt will receive priority. Depending on the resource availability and policy, none of or only a portion of the attempts can be accommodated.

A.B.4
Post-conditions
Only one of the three cases happens, in which Alice represents the initial access request of IMS Voice and Bob does the initial access request of non-IMS Voice.
Case 1: Neither Alice nor Bob is accommodated.

Case 2: Alice is accommodated but Bob is not accommodated. 

Note: This type of outcomes is on average as far as the system employs a random-draw based barring mechanism for IMS, which is fundamentally based on ACB.
Case 3: Both Alice and Bob are accommodated.

A.B.5
Potential requirements

The system shall be able to provide a mechanism not to deprioritize the initial access of IMS Voice service.
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