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1. Introduction
The GTP-C Overload Control Mechanism (GOCMe) TR 29.807 includes design alternatives for GTP-C overload control information, as well as Load information. One possible alternative for overload control information is to extend and enhance the back-off timer mechanism for overload of the entire PGW, SGW, MME and S4-SGSN nodes.
Here, requests for establishment of new PDN connections or new bearers are blocked for an indicated time interval. The enhancements are to allow for the back-off time to be changed as the overload conditions change, or the blocking to be stopped before the back-off timer has expired. This gives flexible control and it is not necessary to throttle a certain percentage of requests, but simply block 100% of the requests for the indicated time duration. 
2. Reason for Change
The GOCMe TR 29.807 must include alternative designs for GTP-C overload control mechanism and information.
4. Proposal

It is proposed to agree the following changes to 3GPP TR 29.807 v0.1.0.
*******
* * * First Change * * * *

6.2.3
Alternative 2 - Variable Back-Off Time Mechanism
6.2.2.1
Description

6.2.2.1.1
General

Optional overload control information consists of the sending/overloaded node and an overload validity period, i.e. back-off time, during which requests for new connections will be 100% blocked. The existing PGW Back-Off Time IE pertains to APN congestion at the PGW and retains its current functionality. PGW overload and APN congestion are mutually exclusive. Validity periods ( back-off times) may also be modified as the overload condition increases or decreases or has even ceased.

New Cause values "PGW overload" and "SGW overload" will be used in the Create Session Response message for rejection of Create Session Request messages sent by the MME/S4-SGSN and received by the PGW or SGW due to overload of the respective nodes. Existing Cause value "APN congestion" will continue to be used in conjunction with the PGW Back-Off Time in this message and provide the existing functionality. New Cause values "MME overload" and "S4-SGSN overload" will be used in the Create Bearer Response message for rejection of Create Bearer Request messages sent by the PGW and received by the MME or S4-SGSN due to overload of the respective nodes.
Other request and response messages may also indicate a new, changed or stopped overload condition at the sending node. It should be noted that for a particular procedure where an UE moves from an initial MME or S4-SGSN to a new MME or S4-SGSN, the sending node may include in the Modify Bearer Request message an indication of an overload condition by the new MME or S4-SGSN. In this case the MME/S4-SGSN Identifier will also be included. Also, in this scenario the SGW will forward the Modify Bearer Request message with these parameters to the PGW, as in the case of both a change of the MME/S4-SGSN and a change the SGW. Although this is additional signaling that has been added over S5/S8, it will not occur very often and is necessary to notify the PGW, which would be unaware of the new MME/S4-SGSN overload condition, so that it will avoid extra sending of Create Bearer Request messages to the new overloaded MME/S4-SGSN, which would then have to reject them. It also allows for the PGW to send Create Bearer Request messages to a new MME/S4-SGSN that may not be overloaded.
Overload Control Info (Optional Grouped IE):
Overload Status (mandatory parameter)














Period-of-Validity (mandatory parameter)














Access Point Name (optional IE) 
6.2.2.1.2
Parameters

6.2.2.1.2.1
Cause (Mandatory IE)
New rejection Cause values for entire node overload (PGW overload, SGW overload, MME overload, S4-SGSN overload) are to be added. Existing Cause value, APN congestion", will be used to indicate the overload of a particular APN that has been requested to be connected by a Create Session Request message to the PGW.
6.2.2.1.2.2
MME/S4-SGSN Identifier (Conditional-optional IE)
In order for the PGW to be notified about the identity of a new MME/S4-SGSN when the SGW does not change, the Modify Bearer Request message needs to include the MME/S4-SGSN Identifier if GTP-C Overload control is supported. In this case the Modify Bearer Request should be forwarded to the PGW with this parameter.
6.2.2.1.2.3
Overload Control Info (Optional Grouped IE)
One or two instances of this IE may be included in certain messages.
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type = xx (decimal)
	

	
	2 to 3
	Length = n 
	

	
	4
	Spare
	Instance
	

	
	5
	Spare
	Sender
	

	
	6
	Period-of-Validity
	

	
	7 to k
	Access Point Name (APN)
	

	
	(k+1) to (n+4)
	These octet(s) is/are present only if explicitly specified
	


Figure 6.2.x.1.2.3-1: Overload Control Info 
Octet 5, bits 4 to 1, represent the sender and is coded as follows:
-
'0000' = Reserved
-
'0001' = PGW


(for overload of an entire PGW node)
-
'0010' = SGW


(for overload of an entire SGW node)
-
'0011' = APN


(for overload of a particular APN)
-
'0100' = MME

(for overload of an entire MME node)
-
'1000' = S4-SGSN
(for overload of an entire S4-SGSN node)
Octet 6, represents the period of time in seconds that requests for establishment of new PDN connections or bearers are to be 100% blocked by the receiving node.
· If zero, then the specified sender is no longer overloaded and the corresponding timer is then expired.
· If non-zero, then the overload condition is "valid" from the time it is received until the next "relevant" overload condition is received from the same GTP-C entity.
· The timer is restarted each time a relevant Period-of-Validity is received. When this timer expires, or the next received "relevant" Period-of-Validity is zero, then the last received overload data shall be considered outdated and obsolete and the overload values reset (no overload), i.e. any associated overload condition is considered to have ceased.
Octets 7 to k, represent the Access Point Name and are coded as the Access Point Name (APN) IE. This parameter is present only if the sender equals APN ('0011').
6.2.2.1.3
Message Parameter Usage
Parameters are used in the following messages as indicated below.
6.2.2.1.3.1
Response Rejection Messages

These response messages are sent by an overloaded node in response to a request from a remote or peer node.

Create Session Response
PGW overload | APN congestion: rejection by PGW to MME/S4-SGSN over S5/S8, S11/S4;
-
Cause = PGW overload | APN congestion
-
Overload Control Info (present | not present):
Sender = '0001' (PGW)
Period-of-Validity = non-zero
Note: If Cause equals APN congestion, then Overload Control Info parameters shall not be present and the existing PGW Back-Off Time IE shall be used.
or, SGW overload: rejection by SGW to MME/S4-SGSN over S11/S4;
-
Cause = SGW overload
-
Overload Control Info:
Sender = '0010' (SGW)
Period-of-Validity = non-zero
Create Bearer Response
MME/S4-SGSN overload: rejection by MME/S4-SGSN to PGW over S11/S4, S5/S8;
-
Cause = MME overload | S4-SGSN overload
-
Overload Control Info:
Sender = '0100' (MME) | '1000" (S4-SGSN)
Period-of-Validity = non-zero
or, SGW overload: rejection by SGW to PGW over S5/S8;
-
Cause = SGW overload
-
Overload Control Info:
Sender = '0010' (SGW)
Period-of-Validity = non-zero
6.2.2.1.3.2
Request/Response Messages

These messages convey new/changed/stopped overload conditions to a remote peer node.

Create Bearer Request / Update Bearer Request / Delete Bearer Request:
PGW overload | APN congestion: PGW to MME/S4-SGSN over S5/S8, S11/S4;
-
Overload Control Info:
Sender = '0001' (PGW) | '0011' (APN)
Period-of-Validity = zero | non-zero
Access Point Name (present only when sender = '0011' (APN))
and/or, SGW overload: SGW to MME/S4-SGSN over S11/S4;
-
Overload Control Info:
Sender = '0010' (SGW)
Period-of-Validity = zero | non-zero
Update Bearer Response / Delete Session Request:
MME/S4-SGSN overload: MME/S4-SGSN to PGW over S11/S4, S5/S8;
-
Overload Control Info:
Sender = '0100' (MME) | '1000' (S4-SGSN)
Period-of-Validity = zero | non-zero
Create Session Request:
MME/S4-SGSN overload: MME/S4-SGSN to PGW over S11/S4, S5/S8;
-
Overload Control Info:
Sender = '0100' (MME) | '1000' (S4-SGSN)
Period-of-Validity = zero | non-zero

-
MME/S4-SGSN Identifier
Modify Bearer Request:
MME/S4-SGSN overload: MME/S4-SGSN to PGW over S11/S4, S5/S8
(MME/S4-SGSN change with/without SGW change);
-
Overload Control Info:
Sender = '0100' (MME) | '1000' (S4-SGSN)
Period-of-Validity = zero | non-zerot

-
MME/S4-SGSN Identifier
Modify Bearer Response:
PGW overload | APN congestion: PGW to MME/S4-SGSN over S5/S8, S11/S4;
-
Overload Control Info:
Sender = '0001' (PGW) | '0011' (APN)
Period-of-Validity = zero | non-zero
Access Point Name (present only when sender = '0011' (APN))
and/or, SGW overload: SGW to MME/S4-SGSN over S11/S4
-
Overload Control Info:
Sender = '0010' (SGW)
Period-of-Validity = zero | non-zero
6.2.x.1.4
Parameter Evaluation
* * * End of Changes * * * *

