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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
Based on the issues related to the partial support of the load/overload control feature in the network, the recommendation on homogeneous or heterogeneous network need to be concluded.
3. Conclusions

Load Control feature:

- Homogenous support of the feature among the nodes providing load information is strongly recommended.

- Homogenous support of the feature among the nodes performing the node selection function is recommended.

Overload Control feature:

- Homogenous support of the feature across the nodes in the network is strongly recommended.

The corresponding conclusion is proposed in clause 8.3.1.3 and 8.3.2.2.
4. Proposal

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

8.3
Issues in the network with partial support of the feature 

8.3.1
Partial support of the load control

8.3.1.1
Among the nodes performing the node selection function

Assuming that the support of the load control feature is homogenously deployed among the nodes advertising the load control, i.e. PGW, SGW, following are the issues when the support of this feature is not homogenously deployed among the nodes performing the node selection function, i.e. MME, SGSN, ePDG, TWAN:

-
Non-supporting nodes (i.e. nodes not supporting load control feature) will use the existing mechanism (i.e. DNS based semi-static information) for the selection of the PGW/SGW. Since this does not take into account the dynamic load of the PGW/SGW, it may result in uneven distribution of the sessions, causing some PGW/SGW(s) to be heavily loaded as compared to other PGW/SGW(s) in the network, and hence poorly balanced network.

Since the PGW/SGW are supporting the load control feature, the dynamic load condition of these nodes are advertised towards the nodes performing the node selection and which are supporting the load control feature. These supporting-nodes will perform the node selection based on the current load condition of the PGW/SGW and hence will give preference to the node which is less loaded over the other node which is comparatively heavily loaded. Thus, the network imbalance, caused due to non-supporting node, may get rectified to some extent due to the supporting-node making use of dynamic load information of the PGW/SGW for the selection of PGW/SGW. And hence resulting in an overall balanced network.

8.3.1.2
Among the nodes advertising the load control

If any PGW/SGW in the network does not support the load control feature then its dynamic load information will not be available at the nodes performing the node selection function. In that case, the selection of that node is performed purely based on its DNS based semi-static information. And hence the dynamic load of this node and other nodes in the network cannot be guaranteed to be at the same level. Thus, this would result in poorly balanced network where some nodes (e.g. for which the dynamic load information is not available) may be heavily loaded as compared to the other nodes (e.g. for which the dynamic load information is available) in the network, resulting in a higher risk of overload for some nodes in the network.

8.3.1.3
Conclusion
It is concluded to strongly recommend homogenous support of the Load Control feature across SGWs and PGWs in the network. The consequence of not supporting this feature homogeneously across SGWs and PGWs would be poor load balancing of the whole network such that the nodes not supporting the feature may operate near their maximum capacity while the other nodes have free capacity. And hence resulting in a network where those nodes, not supporting the feature, are more vulnerable to be overloaded. The corresponding recommendation shall be captured in 3GPP Release 12.
It is concluded to recommend homogenous support of the Load Control feature across MMEs, SGSNs, ePDGs, TWANs. However, the non-homogenous network (i.e. with only some nodes supporting the feature) may not create any problem and the network may still be fairly balanced assuming that the network imbalance caused due to non-supporting node may get rectified due to the supporting-node making use of dynamic load information while performing the node selection function. The corresponding recommendation shall be captured in 3GPP Release 12.
8.3.2
Partial support of the overload control

8.3.2.1
General

Following are the issues when the support of the overload control feature is not homogenously deployed in the network:

· An overloaded node getting messages beyond its acceptable rate of processing even after announcing its overload level. This may cause severe overload of the overloaded node resulting into its breakdown.

· A non-supporting node getting unfair advantage in sending all the messages to an overloaded node whereas a supporting node is requested to throttle more messages. In summary, the non-supporting node(s) gets unfairly benefited at the expense of the supporting node(s) in the network.

8.3.2.2
Conclusion

It is concluded to strongly recommend homogenous support of the Overload Control feature across the nodes in the network. The consequences of not supporting this feature homogeneously in the network are identified in clause 8.3.2.1. The corresponding recommendation and the consequences of not following the recommendation shall be captured in 3GPP Release 12.
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