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Abstract of the contribution:  This paper proposes to introduce a functionality to reject PDP context/EPS bearer establishment requests for a certain APN under congestion situation.
1. Introduction

This paper discusses the need for congestion management tools for MTC services, taking two use cases as example. A solution is proposed to add functionality in SGSN/GGSN/MME/SGW/PGW to reject PDP context/EPS bearer establishment requests for a certain APN under congestion situation.
2. Discussion

Based on the above assumption, TS22.368 [1] captures the following use case:
**************** EXTRACT from TS22.368 Annex A ****************
Signalling Network Congestion Use Case

Congestion in the signalling network is caused by a high number of MTC Devices trying almost simultaneously: (1) to attach to the network or (2) to activate/modify/deactivate a connection. In a 3GPP system supporting MTC applications such an overload of the network can be caused by e.g. many mobile payment terminals that become active on a national holiday or by high numbers of metering devices becoming active almost simultaneously after a period of power outage. Also some MTC applications generate recurring data transmissions at precisely synchronous time intervals (e.g. precisely every hour or half hour). Preferably, the 3GPP system provides means to the network operator and MTC User to spread the resulting peaks in the signalling traffic.
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Figure A-2: Signalling network congestion.
**************** EXTRACT from TS22.368 Annex A END ****************

And this use case led to the following normative Stage 1 requirement (in Subclause 7.1.1):

-
It shall be possible to reduce peaks in the signalling traffic resulting from very large numbers of MTC Devices (almost) simultaneously initiating signalling interactions.
When operator provides MTC services, it is highly expected that operator provides a specific APN for MTC use only, because in order to separate traffic between MTC and non-MTC (human) services, for example. In such scenario, a specific GW (GGSN or PGW) may be assigned for the APN. 

MTC devices may be configured to send some data simultaneously (e.g. at midnight) to the specific APN.  In GERAN/UTRAN in legacy GPRS network, C-plane signalling (e.g. Create PDP Context Request) towards the GGSN will be aggregated and will cause congestion in the GGSN (or SGW/PGW, if S4-SGSN is used).

When EPC is used for the access from E-UTRAN, the EPS bearers are created when MTC devices attach. Therefore from MTC devices configured to perform simultaneous communication, signalling congestion in the PGW happens infrequently compared to the legacy GPRS network.  However as the Stage 1 use case mentions, it is possible that mass simultaneous attach can happen after a period of power outage.  Simultaneous Create Session Request toward the PGW may cause congestion in the PGW.
Once congestion happens in GGSN/SGW/PGW, it is required to reject C-plane signalling for PDN context / EPS bearer establishment to reduce the load for the specific APN.

It is also required that originating side (SGSN, or MME) does not send further requests to ensure that the load in GGSN/SGW/PGW won't get even worse.

3. Proposal
The following enhancements in the core network are proposed:

1.
To reduce load in GGSN/SGW/PGW, these entities should be capable of rejecting Create PDP Context Request (for GPRS) and Create Session Request (for EPS) messages per APN.

2. 
When congestion happens in GGSN/SGW/PGW, in order not to increase the load, SGSN/MME should be capable of rejecting Activate PDP Context Request (from UTRAN/GERAN) and Attach Request (from E-UTRAN).  Whether GGSN/SGW/PGW is in congestion should be notified to SGSN/MME by means of O&M.
4. Conclusion

This discussion paper discussed the necessity of congestion control functions in GPRS and EPC entities.  If SA2 can agree with the enhancement, then it is proposed to modify TR23.888 as follows:

****************** START OF CHANGE ******************
5.X
Key Issue - Signalling Congestion Control
5.X.1
Use case description 

When operator provides MTC services, it is highly expected that operator provides a specific APN for MTC use only, because in order to separate traffic between MTC and non-MTC (human) services, for example. In such scenario, a specific GW (GGSN or PGW) may be assigned for the APN. 

MTC devices may be configured to send some data simultaneously (e.g. at midnight) to the specific APN.  In GERAN/UTRAN in legacy GPRS network, C-plane signalling (e.g. Create PDP Context Request) towards the GGSN will be aggregated and will cause congestion in the GGSN (or SGW/PGW, if S4-SGSN is used).

When EPC is used for the access from E-UTRAN, the EPS bearers are created when MTC devices attach. Therefore from MTC devices configured to perform simultaneous communication, signalling congestion in the PGW happens infrequently compared to the legacy GPRS network.  However as the Stage 1 use case mentions, it is possible that mass simultaneous attach can happen after a period of power outage.  Simultaneous Create Session Request toward the PGW may cause congestion in the PGW.

Once congestion happens in GGSN/SGW/PGW, it is required to reject C-plane signalling for PDN context / EPS bearer establishment to reduce the load for the specific APN.

It is also required that originating side (SGSN, or MME) does not send further requests to ensure that the load in GGSN/SGW/PGW won't get even worse.

5.X.2 Required Functionality
-
It shall be possible for GGSN/SGW/PGW to reduce load for a specific APN.
-
It shall be possible for SGSN/MME to reduce load for a specific APN.
5.X.3 Solutions

5.X.3.1
Solution 1: Rejecting C-Plane messages
GGSN/SGW/PGW may rject Create PDP Context Request (for GPRS) and Create Session Request (for EPS) messages per APN.

GGSN/SGW/PGW may reject Activate PDP Context Request (from UTRAN/GERAN) and Attach Request (from E-UTRAN). 
NOTE: Whether GGSN/SGW/PGW is in congestion should be notified to SGSN/MME by means of O&M.
5.X.3.1.2
Impacts on Existing Nodes
- A functionality to reject Create PDP Context Request per APN will impact GGSN.

- A functionality to reject Create Session Request per APN will impact PGW and SGW.

- A functionality to reject Attach Request (in E-UTRAN) will impact MME.

- A functionality to reject Request PDP Context Activation will impact SGSN.
****************** END OF CHANGE ******************
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