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1. Background

In the SA2#89 meeting, NTT docomo and NEC provided the contribution (S2-120475) for the purpose of reducing signaling messages by introducing Inactivity timer management function. During the discussion, it was suggested that this issue should be discussed as a part of the existing study item.

This paper proposes a solution to the Key Issue as captured in the scenario 3: CN overload due to flood of resource allocation for mobile originating services in sub-clause 4.4 of the TR 23.843. 
2. Discussion
The control signal congestion caused by smart phone terminals is an urgent issue that needs to be solved in 3GPP operator networks all over the world. The GSMA has also started working on this issue as it is urgent.

A typical behavior of smart phone terminals is that they frequently generate user traffic even when users do not interact with the phone. There are various reasons, for example poling to servers, location tracking, handshaking between server and client, etc. According to operational data, a poling interval depends on an application in a smart phone terminal. A typical poling interval is in the range of 30 seconds to 30 minutes. One application has 5 seconds as an interval for a presence service as the extreme case. However, there is only one fix value for the user inactivity timer in the 3GPP system. If operators could adjust the user inactivity timer based on terminal behaviors, the following benefits would be achieved:
· Control signals, including over the air, Iu, S1, S4 and S11 interfaces can be significantly reduced.

· Efficient use of user traffic channel over the air, S1 and Iu interfaces.

The following two examples explain how these benefits can be achieved:

Example 1: Reduction of control signals

Let’s consider the terminal behavior with the following conditions:

· The inactivity timer value is set to 100 seconds by a mobile operator network.

· A smart phone terminal sends user data every 120 seconds.

In this situation, the UE triggered Service Request procedure and S1 Release Procedure takes place every 120 seconds. This results in at least six RRC messages (RRC establishment/ Radio bearer establishment/ RRC connection release) that need to be communicated over the air every 120 second for this terminal. On the other hand, if operator sets the inactivity timer to 130 seconds, then there is no RRC messages necessary for this terminal.
Example 2: Reduce active mode HO occerance
Let’s consider the terminal behavior with the following conditions:

· Inactivity timer value is set to 100 seconds by a mobile operator network.

· A smart phone terminal sends user data every 30 minutes.

· A smart phone terminal generates a small mount of user traffic within a few seconds every time.

In this situation, the S1 Release Procedure takes place after 100 seconds later from the UE triggered Service Request procedure takes place. However, the actual traffic channel being used by this smart phone terminal is only a few seconds every 30 minutes. This results that a user traffic channel is unnecessary held for approximately 100 seconds. If operator sets a user inactivity timer to 5 seconds for this smart phone terminal, then active HO occreance rate can be reduced to 5% from original rate.

3. Solution
This solution enables UE specific parameter setting in the Radio access network dynamically based on UE behaviour. This solution introduces the UE monitoring server in the operator network and corresponding client in the UE.

With this approach, the UE monitoring server in the operator network can obtain the latest UE profiles including UE capability and UE behaviour dynamically and this UE profiles can be used for setting most suitable radio parameters specifically to the UE in the RAN nodes. So far, both the inactivity timer and the DRX Parameter are considered as the UE specific parameter to be handled in this procedure. However since this procedure is generic, more parameters can be easily added in future.

In addition, the UE profile data in the UE monitoring server can be used not only for customizing radio parameters but also for customizing UE handling in the EPC by interworking with other EPC nodes. For example, User plane traffic handling in Gateways can be customized by interworking with the PCC infrastructures.

The Figure 1 shows the call flow for the UE specific radio parameter management procedure.
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Figure 1 UE specific radio parameter management procedure
Based on the contract between user and operator, the UE monitoring client is installed to the UE.

NOTE 1:
For the installation of client application to the UE, user privacy has to be carefully taken into account.

NOTE 2:
User behaviour monitoring systems as proposed in this subclause are already available in the market.

The UE monitoring client reports the latest UE profile to the UE monitoring server when necessary. The trigger of reporting is, for example new application has been installed, the OS version update has been done, the SIM is inserted into new terminal and etc. In addition in order not to create any congestion, this reporting should be made at less traffic time period, Ex. late at night. 
In contrast, the UE monitoring server may make a query to the client for obtaining the latest UE profile. In order not to create any congestion, this report should be made at less traffic time period, Ex. late at night.
The protocol on this interface may be based on the OMA DM or proprietary manor.

1a.
The UE monitoring client reports the latest UE profile to the UE monitoring server when necessary.

1b.
The UE monitoring server may make a query to the client for obtaining the latest UE profile when necessary.

2.
UE profile data is updated based on the report form the UE monitoring client.

3.
Based on operator policy, the subscriber data update request is sent to the HSS.

4.
Subscriber data as defined in 3GPP TS 23.008 [X] is updated based on the request.
5.
Updated subscriber data is downloaded to the MME/SGSN using 3GPP standard procedures. It could be stand alone subscriber management procedure or the MM procedures triggered by the UE. Inbound roamers can also be handled besed on inputs from the HPLMN since this message is conveyed over the standard D, Gr and S6a/S6d interfaces.

Editor’s Note: It is FFS how a VPLMN operator reflects their operator policy for customized radio parameters to their radio network.
6.
UE specific radio parameters are downloaded to the eNB/RNC when UE becomes active or during the HO procedure.

7.
UE pacific radio parameters are used specifically to this UE in the eNB/RNC.

4. Proposal
It is proposed to add the following updates to the TR 23.843 version 0.4.0.

* * * First Change start * * *
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6.X
Solution: CN overload due to flood of resource allocation for mobile originating services
6.X.1
Introduction
This section addresses solutions aiming to prevent CN overload due to flood of resource allocation for mobile originating services.

6.X.2
Solution 1: UE specific radio parameter management
6.X.2.1
Overview

The control signal congestion caused by smart phone terminals is an urgent issue that needs to be solved in 3GPP operator networks all over the world. The GSMA has also started working on this issue as it is urgent.

A typical behaviour of smart phone terminals is that they frequently generate user traffic even when users do not interact with the phone. There are various reasons, for example poling to servers, location tracking, handshaking between server and client, etc. According to operational data, a poling interval depends on an application in a smart phone terminal. A typical poling interval is in the range of 30 seconds to 30 minutes. One application has 5 seconds as an interval for a presence service as the extreme case. However, there is only one fix value for the user inactivity timer in the 3GPP system. If operators could adjust the user inactivity timer based on terminal behaviours, the following benefits would be achieved:
· Control signals, including over the air, Iu, S1, S4 and S11 interfaces can be significantly reduced.

· Efficient use of user traffic channel over the air, S1 and Iu interfaces.

The following two examples explain how these benefits can be achieved:

Example 1: Reduction of control signals

Let’s consider the terminal behaviour with the following conditions:

· The inactivity timer value is set to 100 seconds by a mobile operator network.

· A smart phone terminal sends user data every 120 seconds.

In this situation, the UE triggered Service Request procedure and S1 Release Procedure takes place every 120 seconds. This results in at least six RRC messages (RRC establishment/ Radio bearer establishment/ RRC connection release) that need to be communicated over the air every 120 second for this terminal. On the other hand, if operator sets the inactivity timer to 130 seconds, then there is no RRC messages necessary for this terminal.
Example 2: Reduce active mode HO occerance
Let’s consider the terminal behaviour with the following conditions:

· Inactivity timer value is set to 100 seconds by a mobile operator network.

· A smart phone terminal sends user data every 30 minutes.

· A smart phone terminal generates a small mount of user traffic within a few seconds every time.

In this situation, the S1 Release Procedure takes place after 100 seconds later from the UE triggered Service Request procedure takes place. However, the actual traffic channel being used by this smart phone terminal is only a few seconds every 30 minutes. This results that a user traffic channel is unnecessary held for approximately 100 seconds. If operator sets a user inactivity timer to 5 seconds for this smart phone terminal, then a use of traffic channel could be reduced to 5% from original usage.
6.XX.2.2
UE specific radio parameter management procedure
This solution enables UE specific parameter setting in the Radio access network dynamically based on UE behaviour. This solution introduces the UE monitoring server in the operator network and corresponding client in the UE.

With this approach, the UE monitoring server in the operator network can obtain the latest UE profiles including UE capability and UE behaviour dynamically and this UE profiles can be used for setting most suitable radio parameters specifically to the UE in the RAN nodes. So far, both the inactivity timer and the DRX Parameter are considered as the UE specific parameter to be handled in this procedure. However since this procedure is generic, more parameters can be easily added in future.

In addition, the UE profile data in the UE monitoring server can be used not only for customizing radio parameters but also for customizing UE handling in the EPC by interworking with other EPC nodes. For example, User plane traffic handling in Gateways can be customized by interworking with the PCC infrastructures.

The Figure 1 shows the call flow for the UE specific radio parameter management procedure.
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Figure 6.XX.2.2.1 UE specific radio parameter management procedure
Based on the contract between user and operator, the UE monitoring client is installed to the UE.

NOTE 1:
For the installation of client application to the UE, user privacy has to be carefully taken into account.

NOTE 2:
User behaviour monitoring systems as proposed in this subclause are already available in the market.

The UE monitoring client reports the latest UE profile to the UE monitoring server when necessary. The trigger of reporting is, for example new application has been installed, the OS version update has been done, the SIM is inserted into new terminal and etc. In addition in order not to create any congestion, this reporting should be made at less traffic time period, Ex. late at night. 

In contrast, the UE monitoring server may make a query to the client for obtaining the latest UE profile. In order not to create any congestion, this report should be made at less traffic time period, Ex. late at night.
The protocol on this interface may be based on the OMA DM or proprietary manor.

1a.
The UE monitoring client reports the latest UE profile to the UE monitoring server when necessary.

1b.
The UE monitoring server may make a query to the client for obtaining the latest UE profile when necessary.

2.
UE profile data is updated based on the report form the UE monitoring client.

3.
Based on operator policy, the subscriber data update request is sent to the HSS.

4.
Subscriber data as defined in 3GPP TS 23.008 [X] is updated based on the request.
5.
Updated subscriber data is downloaded to the MME/SGSN using 3GPP standard procedures. It could be stand alone subscriber management procedure or the MM procedures triggered by the UE. Inbound roamers can also be handled besed on inputs from the HPLMN since this message is conveyed over the standard D, Gr and S6a/S6d interfaces.
Editor’s Note: It is FFS how a VPLMN operator reflects their operator policy for customized radio parameters to their radio network.
6.
UE specific radio parameters are downloaded to the eNB/RNC when UE becomes active or during the HO procedure.

7.
UE pacific radio parameters are used specifically to this UE in the eNB/RNC.

* * * End of Change * * *
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