
3GPP TSG CT4 Meeting #64bis
C4-140748
Dubrovnik, CROATIA; 31st Mar– 4th Apr 2014

Source:
Cisco, Ericsson, Verizon, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Huawei
Title:
Pseudo-CR on Conclusion on definition of Load Control Information
Spec:
3GPP TS 29.807 v1.0.0
Agenda item:
6.11
Document for:
Decision

1. Introduction
CT4 is currently studying GTP-C load/overload control mechanisms. This contribution is an input for the related TR.
2. Reason for Change
The definition of Load Control Info and its parameters need to be concluded.
3. Conclusions

The definition of Load Control Information, as captured in sec. 5.2.2.1, and some of the parameters from 5.2.2.1.2 are concluded for standardization work. The corresponding conclusion is proposed in 5.2.3.
4. Proposal

It is proposed to agree the following changes to 3GPP TR 29.807 v1.0.0.
* * * 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.

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.
In the first release introducing the support of the Load Control mechanism, a set of the parameters will be defined as mandatory parameters to support the Load Control mechanism.

In future releases, when new parameters are defined, they will be categorized as:

· Non-critical optional parameters – the support of these parameters are 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 are critical for the receiver to correctly comprehend the instance of the Load Control Information containing one or more of these parameters.

The sender can include one or more non-critical optional parameter within any instance of Load 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 in any instance of Load Control Information towards a receiver if the corresponding receiver is known to support of these parameters. The sender may be aware of this either via signalling methods or by configuration.
5.2.2.1.2
Parameters


5.2.2.1.2.1
Load Metric
The Load Metric parameter contains the information regarding the current load level of the originating node. The computation of the Load Metric is left to the implementation. The node may consider various aspects such as the used capacity of the node based on activated bearers in relationship to maximum number of bearers the node can handle, the load that these active bearers produce in the node (e.g. memory/CPU usage in relationship to the total memory/CPU available, etc.).

The Load Metric represents the current load level of the sending node in percentage with the range of 0-100. Where 0 means no or 0% load and 100 means maximum or 100% load reached (no further load is desirable).

The support of the Load Metric is mandatory for the GTP-C node supporting GTP-C overload control mechanism. The Load Metric shall always be included in the "Load Control Information".

The range of Load Metric, i.e. 0 to 100, does not mandate the sender to collect its own load information at every increment/decrement and hence to advertise the change of Load Metric with granularity 1. Based on various implementation specific parameters, such as the architecture, session and signalling capacity, the current load and so on, the sender is free to define its own logic and periodicity with which its own load information is collected.

Besides, considering the processing requirement of the receiver of the Load Control Information, e.g. handling of the new information, tuning the node selection algorithm to take the new information into account, the sender should refrain from advertising every small variation, e.g. with the granularity of 1 or 2, in the Load Metric which does not result in useful improvement in node selection logic at the receiver. During the typical operating condition of the sender, a larger variation in the Load Metric, e.g. 5 or more unit, should be considered as reasonable enough for advertising a new Load Control Information and thus justifying the processing requirement (to handle the new information) of the receiver.
5.2.2.1.2.2
Load Control sequence number

The GTP-C protocol requires retransmitted messages to have the same contents as the original message (see sub clause 7.6 of 3GPP TS 29.274 [6]). Due to GTP-C (re)transmissions, the load control information received by a GTP-C entity at a given time may be less recent than load control information already received from the same GTP-C entity. The Load Control Sequence number helps in sequencing the load control information received from a GTP-C entity. The Load Control Sequence number contains a value that indicates the sequence number associated with the Load Control Information IE.  This sequence number is used to differentiate two Load Control Information IEs generated at two different instants by the same GTP-C entity. The Load Control Sequence number is a mandatory parameter to be supported (when supporting GTP-C load control) and shall always be present in the Load Control Information IE. It is applicable to all nodes / GTP-C interfaces for which GTP-C load control is defined.

The sender of this information shall increment the Load Control Sequence number associated to a particular load control information whenever modifying some information in the Load-Control-Information IE. The Load Control Sequence number shall not be incremented otherwise. 

This parameter shall be used by the receiver of the Load Control Information IE to properly collate out-of-order GTP-C messages e.g. due to GTP-C retransmissions. This parameter may also be used by the receiver of the Load Control Information IE to determine whether the newly received load information has changed compared to load information previously received from the same node for the same load control scope earlier.

If the receiving entity has already received and stored load control information from the peer GTP-C entity, the receiving entity shall update its load control information only if the Load Control Sequence number received in the new load control information is larger than the stored value of the Load Control Sequence number associated with the peer GTP-C entity for the given scope. However due to overflow the Load Control Sequence number may be reset to an appropriate base value by the peer GTP-C node. And hence the receiving entity should be prepared to receive a Load Control Sequence number parameter whose value is less than the previous value. 
NOTE 1:
the GTP-C sequence number cannot be used for collating out-of-order load control information as e.g. load control information may be sent in both GTP-C requests and responses, using independent sequence numbering.

5.2.2.1.2.3
List-of-APN_&_ResourceLimit
The List-of_APN_&_ResourceLimit contains list of the tuple (APN, ResourceLimit) and indicates one or more APNs for which the Load Control Information is applicable. The "APN" contains the name of the APN and the ResourceLimit corresponds to the "APN-res-limit" as described in clause 5.1A.5 for the corresponding APN. When present in the Load Control Information IE, the scope of the load information is the list of APNs for the PGW that sends the load information. And in that case the "Load Metric" should be interpreted as "APN-Load-Metric" as described in clause 5.1A.5. Only one instance of List-Of-APN_&_ResourceLimit can be included within one Load Control Information instance.
NOTE 1:
The maximum number of (APN, ResourceLimit) in the List-of-APN_&_ResourceLimit is set to 10. More than 10 occurrences of (APN, ResourceLimit), within one single instance of List-of-APN_&_ResourceLimit will be treated as protocol error by the receiver.
If the List-of-APN_&_ResourceLimit has not been transmitted, the scope of the Load Control Information is the entire PGW node (unless restricted by other parameters in the Load Control Information). This is an optional parameter to support (when supporting GTP-C load control mechanism) and its support depends upon the support of the APN level load control feature. In a network, where the APN level load control feature is deemed useful, e.g. based on the pre-condition specified in clause 5.1A.1, the operator may activate the support of this feature at the PGW when the other nodes of the PLMN, i.e. SGW, MME/SGSN, ePDG, TWAN, also support this feature. In that case, the PGW may include this parameter in the Load Control Information IE (depending on the scope of the reported load control information). The receiver shall handle this parameter if it supports APN load control feature and if this parameter is received.
The PGW may signal a Load Control Information including this parameter when it is handling multiple APNs and when the resource limit is configured for one or more APNs, e.g. when the static session capacity, different than the entire node's sessions capacity, is configured for one or more APNs and/or dynamic resource utilization of each APN is different. In general, when the APN level load control feature is activated in the network the PGW should include this parameter when the inclusion of the same can result in better node selection and even distribution of the sessions with the APN level granularity.

This parameter can be provided by the PGW only and it is used by the node performing node selection only (e.g. MME/SGSN).
Maximum number of APNs, for which the PGW is allowed to advertise the Load Control Information, is limited to 10. In other words, the maximum number of occurrences of (APN, ResourceLimit), within and across various instances of the List-of-APN_&_ResourceLimit, is limited to 10 for a given PGW. Hence, if the PGW supports more than 10 APNs, it can advertise the load control only for 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 number of APNs. In that case, the receiver not supporting the higher limit, may only handle the first 10 APNs and ignore the load information for the remaining APNs.
The PGW shall always provide the node level load information by providing one instance of the Load Control Information without List-of-APN_&_ResourceLimit parameter.
If this parameter is not received for a given APN but has been received for the other APN(s) from a PGW, then for this given APN, the node performing the node selection calculates the load metric  as described in detail in clause 5.4.2.2 for the target PGW. If the node level load information as well as APN level load information are received from a PGW (i.e. if multiple instances of Load Control Information, one without List-of-APN_&_ResourceLimit and others with List-of-APN_&_ResourceLimit, is received from a PGW), while performing the node selection for a given APN, the source node applies the APN level node information.

5.2.2.1.3
Parameter Evaluation
The conclusion regarding the support and inclusion of the parameters, within Load Control Information, is summarized in the table below.
Table 5.2.2.1.3-1: Support of parameters as part of the support of the Load Control Information

	Parameter
	Support by the sender
	Support by the receiver
	Inclusion by the sender
	Handling by the receiver

	Load Metric (as defined in clause 5.2.2.1.2.1)
	Mandatory
	Mandatory
	Mandatory
	Mandatory

	Load Control sequence number (as defined in clause 5.2.2.1.2.2)
	Mandatory
	Mandatory
	Mandatory
	Mandatory

	List-of-APN_&_ResourceLimit
	Optional
(NOTE 1)
	Optional
(NOTE 1)
	Optional
(NOTE 2)
	Mandatory (when provided by the sender and the APN load control feature is supported by the receiver)
(NOTE 2)


NOTE 1:
This is an optional parameter to support and it depends upon the support of the APN level load control feature.
NOTE 2:
The sender can include this parameter while providing APN level load information, if the APN level load control feature is supported and enabled. If this parameter is received, the receiver supporting the APN load control feature is required to handle and process the same.

5.2.3
Conclusion
It is concluded that the definition of the Load Control Information IE, as described in clause 5.2.2.1.1, and the parameters, as mentioned in clause 5.2.2.1.3, shall be specified in 3GPP Release 12.
Additionally, following aspects should be considered during normative work.

Table 5.2.3-1: Aspects to be considered during further normative work

	Subclause
	Comments

	5.2.2.1.1
	General description of the definition Load Control Information
	Text from corresponding subclause for normative work.

	5.2.2.1.2.1
	Load Metric
	Text from corresponding subclause for normative work.

	5.2.2.1.2.2
	Load Control sequence number
	Text from corresponding subclause for normative work.

	5.2.2.1.2.3
	List-of-APN_&_ResourceLimit
	Text from corresponding subclause for normative work.

	5.2.1
	Requirements for the definition of Load Control Information
	Some of the requirements, which are useful for the future extendibility of the Load Control Information IE, may be considered for normative work.
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