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* * * First Change * * * *

12.2.5.1.1
General description 

Within a message, one or multiple occurrences of the Load Control Information (LCI) IE may be included by the same GTP-C entity. 
When providing load control information in a message for the first time or subsequently, the GTP-C entity shall always include the full set of load control information, i.e. all the node level and APN Level applicable instances of the Load Control Information, even if only a subset of the load control information has changed. All the instances of the LCI IE provided by a given GTP-C entity in a message shall contain the same Load-Control-Sequence-Number. The Load Control Sequence Number shall be incremented whenever the load control information is changed (see subclause 12.2.5.1.2.1).

The receiver shall overwrite any stored load control information of a peer with the newly received load control information (via one or multiple instances) from the same peer node if the new load control information is more recent than the old information, e.g. if the receiver has stored 'X' instances of the load control information for a peer node, it overwrites those 'X' instances with the new set of 'Y' instances received in a message from the same peer node, where X, Y are any integer number. 

The receiver shall consider all the parameters received in the same occurrence of the LCI IE in conjunction while using this information for node selection. When more than one LCI IE is received, the receiver shall consider the parameters included in each LCI IE independently, when using this information for node selection.

The parameters are further defined in subclauses 12.2.5.1.2 and 12.2.5.1.3.

Load control information may be extended with new parameters in future versions of the specification. Any new parameter will have to be categorized as:

· Non-critical optional parameters: the support of these parameters is not critical for the receiver. The receiver can successfully and correctly comprehend the load control information instance, containing one or more of these parameters, by using the other parameters and ignoring the non-critical optional parameter.
· Critical optional parameters: the support of these parameters is critical for the receiver to correctly comprehend the instance of the load control information containing one or more of these parameters.

The sender may include one or more non-critical optional parameters within any instance of the LCI IE without having the knowledge of the receiver's capability to support the same. However, the sender shall only include one or more critical optional parameter in any LCI IE towards a receiver if the corresponding receiver is known to support those parameters. The sender may be aware of this either via signalling methods or by configuration; (this will have to be defined when introducing any such new parameter in future).
Each LCI IE shall be associated to the node identity (FQDN or IP address of the GW node received from the HSS or the DNS) of the serving SGW or PGW, i.e. the identity determined during the SGW or PGW selection.

NOTE:
The Node type is derived based on the Instance number of the LCI IE.
* * * Next Change * * * * 
12.2.5.1.2.3
List-of-APN_and_Relative Capacity
The List-of-APN_and_Relative Capacity parameter contains a list of the tuple (APN, Relative Capacity) and this indicates one or more APNs for which the Load Control Information is applicable. The "APN" contains the name of the APN and the Relative Capacity indicates the resources configured for a given APN, compared to the total resources configured at the target PGW, as a percentage. 

When present in the LCI IE, the scope of the load information shall be the list of indicated APNs for the PGW that sends the load control information. In that case, the "Load Metric" shall be interpreted as an "APN-Load-Metric" and shall indicate the current resource utilization for a particular APN, as a percentage, as compared to the total resources configured for that APN at the target PGW. 
Its computation is implementation dependent and it has the same characteristics as "Load Metric". Only one instance of the List-Of-APN_and_Relative Capacity IE may be included within one Load Control Information IE (Instance "1").
NOTE 1:
The maximum number of tuples (APN, Relative Capacity) in the List-of-APN_and_Relative Capacity IE is set to 10. More than 10 occurrences of (APN, Relative Capacity), within one single instance of the List-of-APN_and_Relative Capacity IE is treated as protocol error by the receiver.
If the List-of-APN_and_Relative Capacity IE has not been included, the scope of the Load Control Information shall be the entire PGW node (unless restricted by other parameters in the LCI IE). 
This parameter may be supported (if load control is supported) and shall be supported when APN level load control is supported. 

The receiver shall handle this parameter, when it is received, if it supports APN level load control. The receiver shall ignore a Load Control Information IE with Instance "1" applicable for one or more APNs, if it does not support APN level load control.

NOTE 2:
The PGW encodes the APN level load information and node level load information using different Instances ("0" or "1") in the message, so that the receiver will ignore the APN level load information, if it does not support the APN level load control feature.

The maximum number of APNs, for which the PGW may advertise the Load Control Information, shall be limited to 10, i.e. the maximum number of occurrences of the tuple (APN, Relative Capacity) within and across various occurrences of the LCI IE with Instance "1" shall be limited to 10, for a given PGW. Hence, if the PGW supports more than 10 APNs, it shall advertise the load control information for at most 10 of the most important APNs. In future, if needed, this limit may be increased to allow the PGW to advertise the load information for more APNs. In that case, the receiver not supporting the higher limit shall handle the first 10 APNs and shall ignore the load information for the remaining APNs.
NOTE 3:
The limit of the number of APN's takes into account various aspects such as: the processing and storage requirements at the overloaded node and the receiver, the number of important APNs for which load control advertisement will be necessary and interoperability between the nodes. 
When including load control information for some APN(s), the PGW shall also provide node level  Load Control Information with Instance "0" without the List-of-APN_and_Relative Capacity parameter.

A node selecting a PGW for a given APN shall apply the APN level load information, if available for that APN. If this parameter is not received for a given APN but it has been received for other APN(s) from the same PGW, then for this given APN, the node performing PGW selection shall calculate the load metric, as described in 3GPP TS 29.303 [32], for the target PGW. 

* * * Next Change * * * *
12.2.5.3
Limit on maximum number of instances
A GTP-C entity may signal one or multiple LCI Information Elements, with each IE providing load control information for a different scope as indicated by the Instance number. In order to limit the processing of the message on the receiver side and the size of the message on transport level, the number of load control information instances shall be limited:

-
at message level: there shall be at most one node-level and at most 10 APN-level Load Control sets of information per node (i.e. 1 per SGW and 1+10 per PGW).

-
at node level: the maximum number of node-level and APN-level Load Control sets of information which may be provided across multiple messages by a given node shall be the same as the maximum number at message level. 

* * * Next Change * * * *
12.3.5.1.1
General description

Within a message, one or multiple occurrences of the Overload Control Information (OCI) IE may be included by the same GTP-C entity. Each occurrence shall provide information about the overload condition to allow the receiver to apply mitigation actions which will result in an efficient alleviation of the overload condition at the sender.

The GTP-C entity shall always include the full set of overload control information, i.e. all the node level and APN level applicable instances of the OCI IE, when signalling overload control information in a message for the first time or subsequently towards the receiver, even when only a subset of the overload control information has changed. All the instances of the OCI IE provided by a given GTP-C entity in a message shall contain the same Overload Control Sequence Number. The Overload Control Sequence Number shall be incremented whenever the overload control information is modified (see subclause 12.3.5.1.2.3). 

The receiver shall overwrite any stored overload control information of a peer with the newly received overload control information (received via one or multiple instances of OCI IE) from the same GTP-C peer entity, if the new information is more recent than the old information, e.g. if the receiver has stored 'X' instances of the OCI IE for a peer GTP-C entity, it shall overwrite those 'X' instances with the new set of 'Y' instances received in a message from the same GTP-C peer entity, where X, Y are any integer numbers.
The receiver shall consider all the parameters received in the same occurrence of the OCI IE in conjunction while applying the overload mitigation action. When more than one OCI IE is received, the receiver shall consider the parameters included in each OCI IE independently, while applying the overload mitigation action.
The parameters are further described in subclauses 12.3.5.1.2 and 12.3.5.1.3.

Overload control information may be extended with new parameters in future versions of the specification. Any new parameter will have to be categorized as:

-
Non-critical optional parameters: the support of these parameters is not critical for the receiver. The receiver can successfully and correctly comprehend the Overload Control Information instance, containing one or more of these parameters, by using the other parameters and ignoring the non-critical optional parameters.

-
Critical optional parameters: the support of these parameters is critical for the receiver to correctly comprehend the instance of the Overload Control Information containing one or more of these parameters.

The sender may include one or more non-critical optional parameter(s) within any instance of Overload Control Information, without having the knowledge of the receiver's capability to support the same. However, the sender shall only include one or more critical optional parameter(s) in any Overload Control Information IE towards a receiver, if the corresponding receiver is known to support these parameter(s). The sender may be aware of this either via signalling methods or by configuration; this will have to be defined when introducing any such new parameter in the future.

Each OCI IE shall be associated by default to the GTP-C entity corresponding to the peer node's IP address of the PDN connection, over which the OCI IE is received, i.e. to the IP address received within the "Sender F-TEID for control plane" IE, the "PGW S5/S8/ S2a/S2b F-TEID for GTP based Control Plane interface" IE or within the "MME/S4-SGSN Identifier" IE.

Alternatively, the GW (i.e. SGW and PGW) nodes may send Overload Control Information which is associated with the GW node's identity, i.e. the FQDN or IP address of the GW node received from the HSS or the DNS, the identity determined during the GW selection. In that case, the GW node shall provide an explicit indication that the OCI IE included in the message belongs to the GW node's identity.

* * * Next Change * * * *
12.3.5.1.2.4
List of APNs

The List of APNs IE indicates one or more APNs for which the Overload Control Information is applicable. When present in the OCI IE, the scope of the overload control information shall be the list of the indicated APNs for the PGW that sends the overload control information. At most one instance of the List of APNs IE shall be included within one Overload Control Information IE (Instance "0").
NOTE 1:
The maximum number of APNs in the List of APNs is set to 10. More than 10 occurrences of APN within one single instance of the List of APNs IE is treated as a protocol error by the receiver.

If the List of APNs IE has not been included, the scope of the Overload Control Information shall be the entire GTP-C entity (unless restricted by other parameters in the Overload Control Information IE).
The List of APNs parameter shall be supported (when supporting overload control). The List of APNs may be present or absent in the Overload Control Information IE (depending on the scope of the reported overload control information).

This parameter may be provided by the PGW only and it shall be used by the MME/S4-SGSN and the TWAN/ePDG only.

The maximum number of APNs, for which the PGW may advertise the Overload Control Information, shall be limited to 10, i.e. the maximum number of occurrences of APNs within and across various occurrences of the Overload Control Information IE shall be limited to 10 for a given PGW. Hence, if the PGW supports more than 10 APNs, it shall advertise the overload control for at most 10 of the most important APNs. In future, if needed, this limit may be increased to allow the PGW to advertise the overload information for more APNs. In that case, the receiver that does not support the higher limit shall only handle the first 10 APNs and ignore the overload information for the remaining APNs to enable future compatibility.

When including overload control information for some APN(s), the PGW shall also provide node level Overload Control Information without the List-of-APN parameter.
NOTE 2:
Considering various aspects such as: the processing and storage requirements at the overloaded GTP-C entity and the receiver, the number of important APNs for which overload control advertisement could be necessary, interoperability between the nodes of various vendors, etc. it was decided to define a limit on maximum number of APNs for advertising the overload control information. It was decided to fix this limit to 10 whilst also ensuring that the mechanism exists to extend this limit in future releases, if required.

* * * Next change * * * *
12.3.5.3
Limit on maximum number of instances

A GTP-C entity may signal one or multiple OCI Information Elements, with each IE providing overload control information for a different scope and GTP-C entity as indicated by the Instance number. The receiver shall handle all these occurrences, from each of the peer GTP-C entities, by processing, storing and acting upon the same for overload control. In order to limit the processing of the message on the receiver side and the size of the message, the number of overload control information instances shall be limited:

-
at message level: there shall be at most one node-level and at most 10 APN-level Overload Control sets of information  per node (i.e. 1 per SGW and 1+10 per PGW).

-
at node level: the maximum number of  node-level and APN-level Overload Control sets of information which may be provided across multiple messages by a given node shall be the same as the maximum number at message level.
