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Abstract of the contribution: Introduces a new solution for GTP-C load Control.

1. Introduction
In order to cater to Scenario#8 of TR 23.843 section 4.9, and in accordance with section 6.5.2, this contribution proposes a GTP-c load control solution. 

1.1 What is lacking in current load balancing mechanism? 

Load balancing for SGW/PGW selection are performed using statically configured weight factors in the DNS procedures as specified in TS 29.303. Same principles for load balancing are also used by source MME/SGSN when selecting target MME/SGSN in a pooled network during the handover procedure. In many cases this is an efficient solution but for very big networks the experience shows that it is not dynamic enough and overload still occurs in some nodes due to not properly balanced networks. Therefore, this solution proposes a new optional feature for “GTP-c augmented GW Selection”.
1.2 Load Information
1.2.1 What gets included here?
Per 23.843 section 6.5.2.1, load information is defined as:

Load information reflects the operating status of the resources of the originating GTP-c node. 

This information when transmitted between GTP-c nodes may be used during  SGW/PGW selection to support load balancing of the PDN connections for UEs.
Load Information represents the operating status of a GTP-c node. 
NOTE: How a node computes its Load Information is implementation dependent. 
The value of Load Information ranges from 0-100. Lower the value, lesser the load experienced by that node.
NOTE: The exact format of Load Information on GTP-c is left up to Stage 3
1.2.2 Which nodes can include this?

PDN GW(SGW(MME/SGSN
SGW(MME/SGSN


Editor's Note: It is FFS Whether in this version of the specification Load Information is included on S10 (between two MMEs), S3 (MME – SGSN) or S16 (between two SGSNs).
As the applicability of Load Information is to allow enhanced GW selection by GW selection function, Load Information is only transmitted in GW(MME/SGSN direction. 

1.2.3 When is it included?

For GTP-c nodes supporting this feature Load Information is to be included in 
· Any response messages by PDN GW and SGW AND

· Any SGW and PDN GW initiated requests

In either PDN GW initiated messages (e.g. Update Bearer Request) or response messages to MME/SGSN (e.g. Create Session Response) PGW may include its Load Information towards peer SGW.
In either SGW initiated messages (e.g. Downlink Data Notification) or response messages to MME/SGSN (e.g. Create Session Response) SGW may include its Load Information towards peer MME/SGSN. If SGW had received Load Information from peer PGW, then it also includes PGW’s Load Information towards peer MME/SGSN.
Interval at which Load Information is to be included by PDN GW or SGW is configurable on PDN GW and SGW respectively. Interval could be time-based (e.g. after every 10s) or % of changed value based (e.g. in 3% increments).
1.2.4 What are expected actions from involved nodes when Load Information is included?

When included, Load Information is used by SGW and PDN GW selection function i.e. MME and SGSN to perform node selection.
SGW Selection Function impacts

For SGW selection function, Load Information applies only to selection of SGW during the following procedures:

· Initial attach

· Mobility procedures involving SGW change

· SGW restoration

· (Rel-12 LIMONET) SIPTO@LN for standalone case
PDN GW Selection Function impacts

For PDN GW selection function, Load Information applies only to selection of PGW during the following procedures:

· Initial attach

· UE requested PDN connectivity
· PDN GW restoration

· (Rel-12 LIMONET) SIPTO@LN for co-located case

During GW selection, if the GW IP Addresses returned from DNS server includes Weight Factors, and Load Information is also made available to the GW selection Function via Control plane signalling, then the GW selection takes both the information into account to perform appropriate GW node selection. 

One possible way of realizing such capability would be for DNS SRV weights to be multiplied by Load Information to build Load balancing parameters as shown below
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=> MME selects SGW as follows:
SGW1= 20/ (20 + 10 + 10) = 50%
SGW2= 10/ (20 + 10 + 10) = 25%
SGW3= 10/ (20 + 10 + 10) = 25%

Effective Load:
SGW1= (100-20)% x 25=20
SGW2= (100-60)% x 25=10
SGW3= (100-80)% x 50=10





NOTE: The exact algorithm of calculating weighted GW loads based on DNS SRV weights and Load Information is left up to Stage 3.
1.3 How is support for this feature learnt?

Since the feature “GTP-c augmented GW Selection” is optional, an explicit capability negotiation is not warranted. GTPc node is to send Load Information based on whether local configuration allows for it.
1.4 Roaming Support

Inter PLMN GTP-C load will be handled as part of advertisement of support for this feature.

1.5 Network Sharing Support

MOCN
No special considerations for MOCN are expected by this feature.

GWCN

No special considerations for GWCN are expected by this feature.

2. Proposal for TR 23.843 changes
Note: the section numbers in this P-CR is following the new proposed structure of the TR.

Start of Change

8.X
Solutions for Dynamic Load Balancing of GW node
8.X.0
General

This clause defines various solutions to achieve load balancing of GW nodes.
8.X.1
Solution 1: Using Load Information
8.X.1.1
Description
The solution complies to the framework described in section 8.2
"Load Information" reflects the operating status of the resources of the originating GTP-c node. This information when transmitted between GTP-c nodes may be used during SGW/PGW selection to support load balancing of the PDN connections for UEs.

NOTE1: How a node computes its Load Information is implementation dependent. 

In one of realization, the value of Load Information could range from 0-100. Lower the value, lesser the load experienced by that node.
NOTE2: The exact format of Load Information on GTP-c interfaces is left up to Stage 3
8.X.1.2
Applicability
PGW should provide its "Load Information" to MME/SGSN via SGW i.e. when the SGW receives PGW's "Load Information" it shall forward it to the MME/SGSN.
SGW should provide its "Load Information" to MME/SGSN.
Editor's Note: It is FFS whether in this version of the specification Load Information is included on S10 (between two MMEs), S3 (MME – SGSN) or S16 (between two SGSNs).

As the applicability of Load Information is to allow enhanced GW selection by GW selection function, Load Information is only transmitted in GW(MME/SGSN direction. 
8.X.1.3
Messages and Inclusion Period
For GTP-c nodes supporting this feature, Load Information can be included by piggybacking it over existing signalling messages: 

· Any response messages by PDN GW and SGW AND

· Any SGW and PDN GW initiated requests

In either PDN GW initiated messages (e.g. Update Bearer Request) or response messages to MME/SGSN (e.g. Create Session Response) PGW may include its Load Information towards peer SGW.

In either SGW initiated messages (e.g. Downlink Data Notification) or response messages to MME/SGSN (e.g. Create Session Response) SGW may include its Load Information towards peer MME/SGSN. If SGW had received Load Information from peer PGW, then it also includes PGW’s Load Information towards peer MME/SGSN.

The transfer of the load Information shall not add significant additional load to each peer node. The calculation of Load Information should not severely impact the resource utilization of the node.
NOTE 1: It is upto stage 3 to define exact mechanism when the "Load Information" is to be transferred. 
NOTE 2: The way for a node to compute its own Load information is implementation dependant. 
8.X.1.4
Node Selection using Load Information
When included, Load Information is used by SGW and PDN GW selection function i.e. MME and SGSN to perform node selection.

For SGW selection function, Load Information applies only to selection of SGW during the following procedures:

· Initial attach

· Mobility procedures involving SGW change

· SGW restoration

For PDN GW selection function, Load Information applies only to selection of PGW during the following procedures:

· Initial attach

· UE requested PDN connectivity

· PDN GW restoration

During GW selection, if the GW IP Addresses returned from DNS server includes Weight Factors, and Load Information is also made available to the GW selection Function via Control plane signalling, then the GW selection takes both the information into account to perform appropriate GW node selection. 

One example of realizing such capability would be for DNS SRV weights to be multiplied by Load Information to build Load balancing parameters as shown below:
· The “Load information” is a percentage of Load usage. 

· Per candidate target GW Node for new GTP-c sessions

· the “Remaining load factor” is computed as (100 – “Load information”)

· Then the “Effective load” is computed as (DNS weight X “Remaining load factor”) to build a Load balancing parameter

· New GTP sessions are allocated between candidate target GW Nodes with a rate proportional to their “Effective load”
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NOTE 1: The exact algorithm of calculating weighted GW loads based on DNS SRV weights and Load Information is left up to Stage 3.

8.X.1.5
Advertising Support of this Feature
Since the feature “GTP-c augmented GW Selection” is optional, an explicit capability negotiation is not warranted to indicate support of this feature. GTP-c node is to send Load Information based on whether local configuration allows for it.
NOTE 1: Stage 3 is free to decide if explicit indication to advertise/negotiate support of this feature is needed or not. 

8.X.1.6
Roaming Consideration
Inter PLMN GTP-C load will be handled as part of advertisement of support for this feature i.e. section 8.x.1.5.
8.X.1.7
Network Sharing Support

MOCN

No special considerations for MOCN are expected by this feature.

GWCN

No special considerations for GWCN are expected by this feature.

End of Change

3GPP

SA WG2 TD


