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* * * First Change * * * *

4A.3
APN-level load control

This subclause specifies the extensions to the PGW selection procedures which shall be supported when GTP-C load control is supported and enabled at node level and APN level.
A PGW may report the following APN load control information for a given APN via GTP-C signalling (see subclause 12.2.4 of 3GPP TS 29.274 [23]):

-
APN-Load-Metric: this indicates the current resource utilization for a particular APN, as a percentage, compared to the total resources reserved for that APN at the target PGW; and 
-
APN-relative-capacity: this indicates the total resources configured for a given APN, compared to the total resources of the target PGW, as a percentage. It is a static parameter and does not change unless the resources configured for the APN change. 
The selecting node shall calculate the TNode APN weight factor of each candidate target node, considering the TNode APN relative capacity and the TNode weight factor as follows:

TNode-APN-weight-factor = TNode-weight-factor X TNode-APN-relative-capacity.

The node performing the PGW selection shall then apply the principles and assumption specified in clause 4A.1 with the following additions or modifications:

-
the selecting node shall substitute node level (TNode-"X") parameters with their corresponding APN level (TNode-APN-"X") parameters to calculate the relative APN available load of each candidate target node, i.e.: 

TNode-APNx-effective-available-load = (100 – TNode-APNx-load-metric)% X TNode-APNx-weight-factor
TNode-APNx-relative-available-load = (TNode-APNx-effective-available-load / sum-of-APNx-effective-available-load-of-all-the-nodes-in-TNodeList) X 100%

-
the selecting node shall then select the PGW for new session requests according to the TNode-APN-relative-available-load of each target candidate node, e.g. a TNode-APN-relative-available-load value of X% indicates that the corresponding target node should be selected for X% of the new sessions requests towards the requested APN.
-
If the candidate PGW did not provide APN load control information for an APN (called "APNx"), but provided APN load control information for other APNs (called "APNn"), the selecting node shall assume the following when computing the relative APN available load for that candidate PGW for the "APNx": 
TNode-APNx-relative-capacity = (100 – sum of [TNode-APN-relative-capacity of other APNs "APNn")]) for the same PGW 
TNode-APNx-load-metric = {TNode-load-metric – sum of [for each APNs in APNn (TNode-APN-load-metric X TNode-APN-relative-capacity) / 100]} / {100 – sum of [TNode-APN-relative-capacity of each APNs in APNn]) / 100}
NOTE:
The formula to compute the APNx load metric results from the following equation:

TNode-load-metric X TNode-capacity = sum of [for each APNs in APNn (TNode-APN-load-metric X TNode-capacity X TNode-APN-relative-capacity / 100)] + TNode-APNx-load-metric X TNode-capacity X (100 – sum of [ TNode-APN-relative-capacity of each APNs in APNn) / 100
-
If the candidate PGW did not provide APN load control information for any APN, the selecting node shall assume the following when computing the relative APN available load for that candidate PGW for an APN: 

TNode-APNx-relative-capacity = 100 
TNode-APNx-load-metric = TNode-load-metric (i.e. the load at the target node level)
Annex X.2 provides examples illustrating these principles.

* * * Next Change * * * *

Annex X (Informative):
SGW/PGW selection examples using GTP-C load control
X.2
PGW selection using GTP-C load control at APN level
X. 2.1
PGW selection when APN load control information is available for each candidate PGW 
This example illustrates the principles of the PGW selection specified in subclause 4A.3, with GTP-C load control supported and enabled at node level and APN level.

The example assumes that the procedures specified in this document have 3 candidate PGWs with the same relative order, (e.g. with the same topological order) and assume that the following weights are received from the DNS and APN load control information reported via GTP-C signalling:

PGW1: DNS-weight-factor = 20, APN1-Load-metric = 60%, APN1-relative-capacity = 50%
PGW2: DNS-weight-factor = 20, APN1-Load-metric = 50%, APN1-relative-capacity = 20%
PGW3: DNS-weight-factor = 60, APN1-Load-metric= 50%, APN1-relative-capacity = 10%
Based on the above, the APN1-effective-available-load is calculated as follows:

PGW1-APN1-effective-available-load = (100 – 60)% X 50% X 20 = 4

PGW2-APN1-effective-available-load = (100 – 50)% X 20% X 20 = 2
PGW3-APN1-effective-available-load = (100 – 50)% X 10% X 60 = 3
Then the APN1-relative-available-load is calculated as below (by rounding-off to nearest integer value):

PGW1-APN1-relative-available-load = 4 / (4 + 2 + 3) =~ 45%

PGW2-APN1-relative-available-load = 2 / (4 + 2 + 3) =~ 22%

PGW3-APN1-relative-available-load = 3 / (4 + 2 + 3) =~ 33%

Out of the total new session requests for APN1, the PGW1 is selected for 45%, PGW2 for 22% and PGW3 for 33%, e.g. per 100 new sessions requests for APN1, the PGW1 is selected for 45 sessions, PGW2 for 22 sessions and PGW3 for 33 sessions.
X.2.2
PGW selection when APN load control information is not available for each candidate PGW
This example illustrates the principles of the PGW selection specified in subclause 4A.3, with GTP-C load control supported and enabled at node level and APN level.

The example assumes that the procedures specified in this document have 3 candidate PGWs with the same relative order, (e.g. with the same topological order) and assume that the following weights are received from the DNS and APN load control information reported via GTP-C signalling; it is assumed in particular that PGW3 did only report APN load control information for the APN2.

PGW1: DNS-weight-factor = 20, APN1-Load-metric = 60%, APN1-relative-capacity = 50%
PGW2: DNS-weight-factor = 20, APN1-Load-metric = 50%, APN1-relative-capacity = 20%
PGW3: DNS-weight-factor = 60, APN2-Load-metric= 50%, APN2-relative-capacity = 30%, PGW3-Load-Metric 40%
Based on the above, the APN1-effective-available-load for the PGW3 is calculated assuming the following:

PGW3-APN1-relative-capacity =  100% – 30% = 70%

PGW3-APN1-load-metric = {40% - (50% X 30%)} / {(100% – 30%)} = {40% - 15%} / {70%} = ~36%

* * * End of Change * * * *

