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Abstract of the contribution: The discussion on introduction of Small Data Rate Control highlights aspects of the solutions that may require further discussion and study before the feature is complete.
1.
Discussion
During the FS_CIoT_5G for Key Issue 7 Overload Control for small data solution 27, Reuse of EPS Overload Control Mechanisms was agreed, see TR 23.724.

In this contribution we discuss adding Serving PLMN Rate Control in addition to “Small Data Rate Control” (aka APN Rate Control) to 5GS and some aspects of DDN Rate Control from EPC.
1.1
Serving PLMN Rate Control

Serving PLMN Rate Control, as described in TS 23.401, clause 4.7.7.2 is applied in the serving MME and is designed to protect the serving MME/RAN from potential overload.

This mechanism can be carried over to 5GS.
1.2 
APN/DNN Rate Control
1.2.1
Rate Control Update Handling
In EPS APN Rate Control, as described in TS 23.401, clause 4.7.7.3, is applied in the P-GW or the SCEF and is intended to allow operators to sell services such as “maximum of Y message per day”.
When a PDN Connection is established the MME may provide to the P-GW/SCEF “APN Rate Control Status” via the S-GW, if one is stored to the P-GW/SCEF for the first PDN Connection to that APN. If the “APN Rate Control Status” is available and still valid it is used to provide the UE with the APN Rate Control information in the PCOs. If the “APN Rate Control Status” is not available or no longer valid, then the configured APN Rate Control parameters are used and provided to the UE.
If the “APN Rate Control Status” was available and valid, once they’ve expired the P-GW/SCEF then the UE is provided with an update based on the configured APN Rate Control parameters.

When the last PDN Connection to an APN is released to PDN-GW can pass “APN Rate Control Status” to the MME for it to store in its UE context. This is the information passed back to the P-GW when a new first PDN Connection to the APN is established.
This mechanism is in place to prevent an unscrupulous UE from establishing a PDN Connection, sending data, disconnecting the PDN Connection and repeating the cycle, to avoid APN Rate Control limits.

In 5GS the roles of the AMF, SMF and UPF are slightly different and the above approach may have more impact than anticipated in TR23.724.

In the case of no stored “APN Rate Control Status”, the SMF can use the configured Rate Control parameters to construct the PCO to send to the UE and the UPF/NEF when a PDU Session is created.

When the last PDU Session for a DNN is disconnected the UPF can provide to the SMF where that PDU Session is anchored the “APN Rate Control Status”, which can then be passed to the AMF for storage.

However, unlike EPS the entity that is enforcing the APN Control is not the entity that constructs the PCOs and this causes some further complications compared to EPS.

In 5GS the SMF can trigger a PDU Session Modification to update the Rate Control information in the UE at the appropriate time, however as the SMF is not monitoring data transfer it does not know when the limits are reached or reset.
There are several approaches that could be used in these cases:

1.
Don’t store APN Rate Control Status and always use the configured Rate Control parameters


The simplest approach, as it removes storage in the AMF per DNN (a category that does not exist at present), removes the need to trigger the PDU Session Modification procedure to update the UE, therefore having least impact on the AMF, SMF and UPF/NEF. The down side is that the UE can, at quite some signalling expense, avoid the Rate Control limits.

2.
Have the UPF/NEF inform the SMF when limits are reached or expire.


The “APN Rate Control Status” can be stored in the UE Context in AMF and passed to the UPF/NEF when the first PDU Session for the DNN is created. If the “APN Rate Control Status” is available and valid then it can be used to construct the initial PCOs to send to the UE.


The “APN Rate Control Status” information can then be provided to the UPF/NEF as part of the N4 Session Establishment and the UPF/NEF can use these until they expire.

When they expire the UPF/NEF can inform the SMF that this has occurred, so the SMF can update the UE with the configured Rate Control information. 


Then either:

a.
the UPF could then be provided with the configured Rate Control information in response to the indication that the “APN Rate Control Status” as expired, or 

b.
The configured Rate Control information could be passed to the UPF/SMF in the N4 Session Establishment message and automatically and the UPF/SMF could automatically switch to using them.
The handling of the “APN Rate Control Status” within the network needs to be considered when creating CRs for TS 23.502 for DNN Rate Control. The CRs for TS 23.501 can be written without specific reference to how this is performed, however subsequent updates may be required, depending upon the handling.
1.2.2
Exception Reporting Limit
When APN Rate Control was added in Rel-13 it only provided an indication that exception reporting was permitted as well as the 'number of packets per time unit'. Subsequently in Rel-14 a limit on the number exception reporting was added in a backwards compatible way which included indication of support of the new 'number of additional allowed exception report packets per time unit' and the parameter itself. These new parameters had to be supported by a Rel-14 UE.
As 5GC creates a new baseline, without implementations that don’t support 'number of additional allowed exception report packets per time unit', the negotiation and parameters can be simplified to;

-
'number of packets per time unit', and

-
'number of additional allowed exception report packets per time unit’.

In this case there is no need for the UE to signal its support of 'number of additional allowed exception report packets per time unit’ and there is no need to signal the superseded indication of exception reports are allowed after the limits have been reached.

2. Proposals
Summary of proposals:
1. Include Serving PLMN Rate Control as well as DNN/APN Rate Control.
2. Provide the introduction for DNN Rate Control in TS 23.501, however some aspects may require updates when TS 23.502 CRs are agreed.

3. Simplify the Exception Reporting limits.
The related CR vs. TS 23.501 is presented in see S2-1902125.
