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4.x
Support of Load Control

4.x.1
Load balancing, overload control and recovery

As IMS networks become an essential part of operator networks the need for load control increases. Various forms of load control may be required such as:

-
load balancing, i.e. the distribution of requests over a choice of nodes depending on information about the load of these nodes;
-
overload control, i.e. the prevention of overload of certain nodes be appropriate overload signalling and appropriate handling of the overload situation (e.g. by readjusting the load distribution over the nodes);
-
recovery, i.e. the handling of failures of nodes (e.g. due to overload, break-down, or maintenance).

Load control can be especially important for nodes that can invoke application services, such as S‑CSCFs and Transit Functions. For such serving network nodes, failure or overload of a particular node can have impact on the service provided by this node: without any countermeasures a subsequent request will still be addressed to this failing/ overloaded node with no or low service quality as a result.

Load control may be applied for registration requests, but load control may also be applied for service requests, i.e. initial SIP requests requesting a service. In some situations (e.g. in transit scenarios) registration based load control is not possible and only registration independent load control can be applied. 
4.x.2
Registration-based load balancing, overload control and recovery

For registration-based load control an I‑CSCF shall perform the load control functionality.
An I‑CSCF that performs load balancing for registration requests shall distribute any received registration request over the available and suitable S‑CSCFs using a load balancing algorithm making use of load information of the S‑CSCFs. Load information can be obtained via management interfaces, or via proprietary interfaces.
An I‑CSCF that performs overload control for registration requests shall obtain overload information from S‑CSCFs and shall reduce the amount of traffic sent to the overloaded S‑CSCF. Overload information may be obtained via SIP Overload Control messages [x] in response to earlier sent registration requests.

An I‑CSCF that performs recovery for registration requests shall determine failure of an S‑CSCF implicitly (i.e. via a timeout) or explicitly (i.e. via a failure message) and shall reroute the registration request to another S‑CSCF.
4.x.3
Registration independent load balancing, overload control and recovery

For registration independent load control a Load Control Function (LCF) shall perform the load control functionality. An LCF can be a stand-alone function, or it can be combined with other functions such as I‑CSCF, IBCF, or P‑CSCF.

An LCF that performs load balancing for service requests shall distribute any received service request over the available and suitable serving network nodes (i.e. S‑CSCF or Transit Fuction) using a load balancing algorithm making use of load information of the serving network nodes. Load information can be obtained via management interfaces, or via proprietary interfaces.

An LCF that performs overload control for service requests shall obtain overload information from serving network nodes and shall reduce the amount of traffic sent to the overloaded serving network node. Overload information may be obtained via SIP Overload Control messages [x] in response to earlier sent service requests.

An LCF that performs recovery for service requests shall determine failure of a serving network node implicitly (i.e. via a timeout) or explicitly (i.e. via a failure message) and shall reroute the service request to another suitable serving network node.
End of change 2
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5.x
IMS Load Control Procedures

5.x.1
General

This clause presents some high level flows to describe the procedures for supporting IMS load control both for the registration-based situation and for the registration independent situation.
5.x.2
Registration-based load balancing
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The procedure for registration-based load balancing by an I‑CSCF is as follows:

1.
The I‑CSCF obtains load information of all associated S‑CSCFs on a regular basis.

2.
A register request is received by the I‑CSCF.

3.
Optionally the I‑CSCF obtains an update of the load information of all associated S‑CSCFs.
4.
The I‑CSCF determines the most suitable S‑CSCF based on the obtained load information.

5.
The I‑CSCF forwards the register request to the assigned S‑CSCF.
5.x.3
Registration-based overload control
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The procedure for registration-based overload control by an I‑CSCF using the SIP overload control mechanism [x] is as follows:
1.
A register request has been sent by the I‑CSCF to an overloaded S‑CSCF.

2.
The overloaded S‑CSCF has responded to the I‑CSCF using SIP overload control information in its response.
3.
A register request is received by the I‑CSCF.
4.
The I‑CSCF determines the most suitable S‑CSCF based on the obtained overload control information.

5.
The I‑CSCF forwards the register request to the assigned S‑CSCF.
5.x.4
Registration-based recovery
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The procedure for registration-based recovery by an I‑CSCF is as follows:
1.
The I‑CSCF has determined the unavailability/ failure of an S‑CSCF.

2.
A register request is received by the I‑CSCF.

3.
The I‑CSCF determines the most suitable S‑CSCF based on the obtained availability information.

4.
The I‑CSCF forwards the register request to the assigned S‑CSCF.
5.x.5
Registration independent load balancing
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The procedure for registration independent load balancing by an LCF is as follows:

1.
The LCF obtains load information of all associated serving network nodes on a regular basis.

2.
A service request is received by the LCF.

3.
Optionally the LCF obtains an update of the load information of all associated serving network nodes.

4.
The LCF determines the most suitable serving network node based on the obtained load information.

5.
The LCF forwards the service request to the assigned serving network node.
5.x.6
Registration independent overload control


[image: image5.emf]IMS Network

LCF

Serving network 

node 1

Serving network 

node 2

3. Service Request

5. Service Request

4. The most suitable serving 

network node is determined 

based on the received 

overload control information.

1. Service Request

2. SIP response with 

overload control 

information


The procedure for registration independent overload control by an LCF using the SIP overload control mechanism [x] is as follows:

1.
A service request has been sent by the LCF to an overloaded serving network node.

2.
The overloaded serving network node has responded to the LCF using SIP overload control information in its response.

3.
A service request is received by the LCF.

4.
The LCF determines the most suitable serving network node based on the obtained overload control information.

5.
The LCF forwards the service request to the assigned serving network node.
5.x.7
Registration independent recovery
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The procedure for registration independent recovery by an LCF is as follows:

1.
The LCF has determined the unavailability/ failure of a serving network node.

2.
A service request is received by the LCF.

3.
The LCF determines the most suitable serving network node based on the obtained availability information.

4.
The LCF forwards the service request to the assigned serving network node.
End of change 3
�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.   Use the format of document number specified by the � HYPERLINK "http://www.3gpp.org/About/WP.htm" ��3GPP Working Procedures�.


�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�PAGE \# "'Page: '#'�'"  �� Enter the CR number here. This number is allocated by the 3GPP support team.  It consists of at least four digits, padded with leading zeros if necessary.


�PAGE \# "'Page: '#'�'"  �� Enter the revision number of the CR here. If it is the first version, use a "-".


�PAGE \# "'Page: '#'�'"  �� Enter the version of the specification here. This number is the version of the specification to which the CR was written and (normally) to which it will be applied if it is approved. Make sure that the latest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ��� � HYPERLINK "http://www.3gpp.org/specs/specs.htm" ��http://www.3gpp.org/specs/specs.htm�.


�PAGE \# "'Page: '#'�'"  �� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.


�PAGE \# "'Page: '#'�'"  �� Mark one or more of the boxes with an X.


�PAGE \# "'Page: '#'�'"  �� SIM / USIM / ISIM applications.


�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the CR. It should be no longer than one line, but if this is not possible, do not enter hard new-line characters.  Do not use redundant information such as "Change Request number xxx to 3GPP TS xx.xxx".


One or more organizations (3GPP Individual Members) which drafted the CR and are presenting it to the Working Group.


For CRs agreed at Working Group level, the identity of the WG.  Use the format "xn" where �	x = "C" for TSG CT, "R" for TSG RAN, "S" for TSG SA, "G" for TSG GERAN; �PAGE \# "'Page: '#'�'"  ���	n = digit identifying the Working Group; for CRs drafted during the TSG meeting itself, use "P". �Examples: "C4", "R5", "G3new", "SP".


�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, A, B & C CRs for Release 4 and later. A list of work item acronyms can be found in the 3GPP work plan. See �� HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm" ��http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm� .


�PAGE \# "'Page: '#'�'"  �� Enter the date on which the CR was last revised.  Format to be interpretable by English version of MS Windows ® applications, e.g. 19/02/2006.


�PAGE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed. For more detailed help on interpreting these categories, see Technical Report �HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/21900.htm"��21.900� "TSG working methods".


�PAGE \# "'Page: '#'�'"  �� Enter a single release code from the list below.


�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this CR were to be rejected. It is mandatory to complete this section only if the CR is of category "F" (i.e. correction), though it may well be useful for other categories.


�PAGE \# "'Page: '#'�'"  �� Enter the number of each clause which contains changes.   Be as specific as possible (ie list each subclause, not just the umbrella clause).


�PAGE \# "'Page: '#'�'"  �� Tick "yes" box if any other specifications are affected by this change.  Else tick "no".  You MUST fill in one or the other.


�PAGE \# "'Page: '#'�'"  �� List here the specifications which are affected and the CRs which are linked. This is particularly important where the affected specs belong to a different working group than that which will agree the present CR.


�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.





_1389517452.vsd
IMS Network


I‑CSCF


S‑CSCF 1


S‑CSCF 2


3. Register Request


5. Register Request


4. The most suitable S‑CSCF is determined based on the received overload control information.


1. Register Request


2. SIP response with overload control information



_1389517496.vsd
�

IMS Network


1. LCF obtains load information of serving network nodes


LCF


Serving network node 1


Serving network node 2


3. LCF obtains update of load information of serving network nodes


2. Service Request


4. The most suitable serving network node is determined based on the available load information.


5. Service Request



_1389517519.vsd
IMS Network


LCF


Serving network node 1


Serving network node 2


3. Service Request


5. Service Request


1. Service Request


2. SIP response with overload control information


4. The most suitable serving network node is determined based on the received overload control information.



_1389517539.vsd
IMS Network


LCF


Serving network node 1


Serving network node 2


2. Service Request


4. Service Request


3. The most suitable serving network node is determined based on the availability information obtained.


1. Unavailability/ failure of serving network node 1 is determined.



_1389517475.vsd
IMS Network


I‑CSCF


S‑CSCF 1


S‑CSCF 2


2. Register Request


4. Register Request


3. The most suitable S‑CSCF is determined based on the availability information obtained.


1. Unavailability/ failure of S‑CSCF 1 is determined.



_1389517419.vsd
�

IMS Network


I-CSCF


S-CSCF 1


S-CSCF 2


2. Register Request


5. Register Request


1. I-CSCF obtains load information of S-CSCFs


3. I-CSCF obtains update of load information of S‑CSCFs


4. The most suitable S‑CSCF is determined based on the available load information.



