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1. Reason for Change
TR 29.807 needs to state the handling of optional parameters within the Load Control Info and Overload Control Info.
2. Discussion

TR 29.807 v0.3.0 defines various parameters within the Load/Overload Control Information. However, it is assumed that  since the GOCMe feature is optional,  the Load/Overload Control Information IEs must also be optional. When these IEs are present in messages, the individual parameters are defined to be "mandatory to support" or "optional to support". Currently all of them are shown as "mandatory to support", but in the future there may be parameters that are defined as "optional to support".
Now in future releases, i.e. Rel-13 and beyond, care should be taken to insure that any new parameters do not cause any backward incompatibilities with the previous releases. Support of optional parameters should be done in a backward compatible manner such that load/overload control functionality may be performed even when the new optional parameters are not supported by the receiver. Hence, the sender need not be aware of support by the receiver of individual optional parameters. One possibility is to define these IEs as grouped IEs and the parameters within them as individual (or grouped) IEs. 
3. Proposal

It is proposed to agree the following changes to 3GPP TR 29.807 v0.3.0.
* * * First Change * * * *

5.2.2
Alternative 1 - New Load Control Information IE piggybacked in existing GTP-C signalling

5.2.2.1
Description

5.2.2.1.1
General

Load Control Information allows the node to advertise its session related load information. In turn, it allows the receiving node to use this information during the node selection function to achieve evenly balanced network.

It is proposed to define a new Load Control Information (LCI) IE that is piggybacked on existing GTP-C messages and existing signalling, under the principles that: 

-
the computation and transfer of the Load control Information shall not add significant additional load to the node itself and to its corresponding peer nodes;
-
The inclusion of Load control information in existing messages means that the frequency increases as the session load increases, allowing faster feedback and thus better regulation.

Within a message, one or multiple instances of the "Load Control Information" may be included by the same node. When multiple "Load Control Information" instances are included by the sender, each of them provides the information about the identity of the sending node and may provide additional information about the load condition.

NOTE:
For each 3GPP release there will be reserved instance value(s) for Load Control Information IE(s), For instance, Rel-12 Load Control Information IE(s) will have the lowest instance value(s).

Below is a representative definition of "Load Control Information". The actual format/encoding may differ from the below representation, however it should ensure all the elements mentioned in the definition below.

Load Control Information :=
<Sender's-ID>
/* Identifies if the sender is PGW or SGW */










<Parameter 1 [Type, Length, Value]>










<Parameter 2 [Type, Length, Value]>










…










<Parameter N [Type, Length, Value]>

The applicable parameters are further defined below. One or more parameters may be included within the same instance of the "Load Control Information", as depicted above. When multiple parameters are included within the same instance of the "Load Control Information", the receiver shall consider all the parameters in conjunction while using this information for the node selection, e.g. if parameters P1, P2 and P3 are included within the given "Load Control Information" then it represents the load condition when P1 and P2 and P3, all of them, are valid/applicable. When more than one instance of the "Load Control Information" are included, the receiver shall consider the parameters included in each instance independently, while using this information for the node selection, e.g. if one instance of "Load Control Information" includes parameter P1 and the other instance includes parameter P2 then the receiver shall use it for node selection when P1 is valid/applicable separately, then when P2 is valid/applicable.

Each parameter will be evaluated against the requirements and its usefulness towards achieving an evenly balanced network. Finally, a set of parameters will be identified as part of this alternative.
There are two categories of optional parameters that may be included in a Load Control Information instance.
Category (a) optional parameters are critical for the receiver to support in order for load control to be correctly performed. 
Category (b) optional parameters are not critical for the receiver to support in order for the functionality of the entire Load Control Information instance to be correctly processed.
The sender shall include a flag in each instance of the Load Control Information IE that indicates whether there is at least one category (a) critical optional parameter present or not. 
· If the post-Rel-12 sender includes a Load Control Information IE containing a new category (a) critical optional parameter, it should also provide a second Rel-12 Load Control Information IE (obviously without this new parameter). E.g. if the sender includes paraX (defined in Rel-13) in one of the Rel-13 instances of the Load Control Information IE, it should also provide a second Rel-12 instance of the same Load Control Information IE, so that Rel-12 nodes can at least perform load control based on the second instance.
· If the receiver does not support the received parameter within the higher instance of the Load Control Information IE, the receiver ignores the entire higher instance of the Load Control Information IE and processes the lower instance.
· If the receiver supports the received parameter, the receiver processes the higher instance of the Load Control Informatio IE and ignores the lower instance.
· If the post-Rel-12 sender includes a Load Control Information IE containing a new category (b) non-critical optional parameter, it should not provide a second Rel-12 Load Control Information IE at all E.g. if the sender includes category (b) paraY (defined in Rel-13) in one of the Rel-13 instances of the Load Control Information IE, it should not provide a second Rel-12 instance of the same Load Control Information IE. Rel-12 nodes can ignore paraY and perform load control based on other parameters.

* * * Next Change * * * *

6.2.2
Alternative 1 - New Overload Control Information IE piggybacked in existing GTP-C signalling

6.2.2.1
Description

6.2.2.1.1
General

When a GTP-C entity becomes overloaded, it needs to be able to gracefully reduce its load, e.g. by instructing its clients to reduce sending traffic according to its current capacity to successfully process the traffic.

It is proposed to define a new Overload Control Information (OCI) IE that is piggybacked on existing GTP-C messages and existing signalling, under the principles that:

-
the computation and transfer of the Overload control Information shall not add significant additional load to the node itself and to its corresponding peer nodes;
-
the inclusion of overload information in existing messages means that the frequency increases with the system loading, allowing faster feedback and thus better regulation.

When a GTP-C entity determines that the offered traffic is growing (or is about to grow) beyond its nominal capacity, it shall signal an Overload Control Information IE to instruct its GTP-C peers to reduce the offered load accordingly.

GTP-C overload control is performed independently for each direction between two GTP-C entities. GTP-C overload control may run concurrently – but independently – for each direction between two GTP-C entities.

Within a message, one or multiple instances of the "Overload Control Information" may be included by the same node. When multiple "Overload Control Information" instances are included by the sender, each of them provides the information about the identity of the overloaded node and may provide additional information about the overload condition. Correspondingly, this will allow the receiver to apply mitigation actions which will result in a targeted and efficient alleviation of the overload condition at the sender.

NOTE:
For each 3GPP release there will be reserved instance value(s) for Overload Control Information IE(s), For instance, Rel-12 Overload Control Information IE(s) will have the lowest instance value(s).

Below is a representative definition of "Overload Control Information". The actual format/encoding may differ from the below representation, however it should ensure all the elements mentioned in the definition below.

Overload Control Information :=
<Sender's-ID>
/* Identifies if the sender is e.g. PGW, SGW, MME, S4-SGSN */











Parameter 1 [Type, Length, Value]











Parameter 2 [Type, Length, Value]











Parameter 3 [Type, Length, Value]











…











Parameter N [Type, Length, Value]

The applicable parameters are further defined below. One or more parameters may be included within the same instance of the "Overload Control Information", as depicted above. When multiple parameters are included within the same instance of the "Overload Control Information", the receiver shall consider all the parameters in conjunction while applying the overload mitigation action, e.g. if parameters P1, P2 and P3 are included within the given "Overload Control Information" then the receiver shall apply the overload control when P1 and P2 and P3, all of them, are valid/applicable. When more than one instances of the "Overload Control Information" are included, the receiver shall consider the parameters included in each instances independently, while applying the overload mitigation action, e.g. if one instance of "Overload Control Information" includes parameter P1 and the other instance includes parameter P2 then the receiver shall apply overload control when P1 is valid/applicable separately, then when P2 is valid/applicable.

Each parameter will be evaluated against the requirements and its usefulness towards achieving a smooth overload control within the network. Finally, a set of parameters will be identified as part of this alternative. 
There are two categories of optional parameters that may be included in a Overload Control Information instance.

Category (a) optional parameters are critical for the receiver to support in order for overload control to be correctly performed. 
Category (b) optional parameters are not critical for the receiver to support in order for the functionality of the entire Overload Control Information instance to be correctly processed.
The sender shall include a flag in each instance of the Overload Control Information IE that indicates whether there is a category (a) critical optional parameter present or not. 
· If the post-Rel-12 sender includes a Load Control Information IE containing a new category (a) critical optional parameter, it should also provide a second Rel-12 Overload Control Information IE (obviously without this new parameter). E.g. if the sender includes paraX (defined in Rel-13) in one of the Rel-13 instances of the Overload Control Information IE, it should also provide a second Rel-12 instance of the same Overload Control Information IE, so that Rel-12 nodes can at least perform overload control based on the second instance.

· If the receiver does not support the received parameter within the higher instance of the Overload Control Information IE, the receiver ignores the entire higher instance of the Overload Control Information IE and processes the lower instance.

· If the receiver supports the received parameter, the receiver processes the first instance of the Load Control Information and ignores the lower instance.

· If the post-Rel-12 sender includes a Load Control Information IE containing a new category (b) non-critical optional parameter, it should not provide a second Rel-12 Overload Control Information IE at all. E.g. if the sender includes category (b) paraY (defined in Rel-13) in one of the Rel-13 instances of the Overload Control Information IE, it should not provide a second Rel-12 instance of the same Overload Control Information IE. Rel-12 nodes can ignore paraY and perform overload control based on other parameters.

* * * End of Changes * * * *

