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Abstract of the contribution: Based on service requirements and use cases in TS 22.368, this contribution discusses the network improvement for radio network congestion case.
1. Introduction

TS 22.368 introduces some use cases on radio network congestion, core network congestion, and signalling network congestion.  Among them, this contribution considers the radio network congestion case and derives the corresponding architectural issue and solutions. 
2. Discussion

As described in TS 22.368, the radio network could be congested when a large number of MTC devices have access to the radio network and transmit data almost simultaneously in some MTC application.  22.368 provides some examples including bridge monitoring with a mass of sensors - when a train passes through the bridge, all the sensors transmit the monitoring data almost simultaneously or at very short time intervals.  At that time, mass concurrent data transmission from the sensors can cause radio network congestion, and hence the network should be optimized to prevent the congestion. 
This contribution proposes several solutions to prevent radio network congestion as follows:
Solution 1 : Congestion Notification
The radio network should be able to notify its congestion (or the possibility of congestion) to the MTC devices, so that no more MTC devices have access and transmit data to the radio network.  It precludes the radio network from being in much more serious congestion and enables the network to relieve the congestion rapidly. 

This notification could be realized by broadcasting system information which contains an indicator whether the radio network is congested (or possibly congested). 
Solution 2 : Congestion Avoidance
In order to avoid congestion, the radio network should be able to restrict the uplink resource of MTC devices.  When having access or transmitting data to the radio network, the MTC devices have to get a grant for uplink resource from the radio network.  That is, a MTC device cannot transmit anything without receiving grant for uplink resource.  
Therefore, the congestion avoidance can be realized if the radio network provides uplink resource grant to only acceptable number of MTC devices.  The selection of MTC devices is totally the scheduler’s issue. 
3. Proposal

It is proposed to introduce the radio network congestion optimization category to 3GPP TR 23.888 according to above discussion.
Start of the first change

5
Key Architectural Issues

Editor's note: This section is intended to provide an overview of the alternative architecture fulfilling the requirements. Architecture solutions may apply to all or only some scenarios.

5.x
Key Issue – Network improvements for radio network congestion
5.x.1
Use case description 

Radio network could be congested when a large number of MTC devices have access to the radio network and transmit data almost simultaneously in some MTC application.  For example, a mass of MTC devices scattered in some small area will transmit the monitoring data almost simultaneously when an event happens in that area.  It can cause the congestion in radio network, and hence the network should be optimized to enable the MTC Devices in a particular area to transmit data without congestion.  
5.x.2
Required Functionality

Editor’s Note: Capture agreements on requirements for solving the key issue. This subclause may be omitted if deemed unnecessary.

5.x.3
Solutions
5.x.3.1
Solution 1 : Congestion Notification
5.x.3.1.1
General
The radio network notifies its congestion (or the possibility of congestion) to the MTC devices, so that no more MTC devices have access and transmit data to the radio network.  It precludes the radio network from being in much more serious congestion and enables the network to relieve the congestion rapidly.
When the radio network is in congestion or the load of radio network increases up to the pre-defined threshold, the radio network sends the congestion notification (or the possibility of congestion) to the MTC devices.  This notification may be achieved by broadcasting system information which contains an indicator whether the radio network is congested (or possibly congested). 

5.x.3.1.2
Impacts on existing nodes

5.x.3.2
Solution 2 : Congestion Avoidance
5.x.3.2.1
General

When having access or transmitting data to the radio network, the MTC devices have to get a grant for uplink resource from the radio network.  A MTC device cannot transmit anything without receiving grant for uplink resource.  If the radio network restricts the uplink resource of MTC devices by providing grants for uplink resource to only acceptable number of MTC devices, the radio network congestion can be avoided. 
5.x.3.2.2
Impacts on existing nodes

5.x.4
Evaluation 
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