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Abstract of the contribution: When a UE moves between EPC and 5GC, as the APN and Small Data Rate Control is applied differently a type of solution is required to map between them. This discusses potential types of solution.
1.
Discussion
1.1 
Introduction

TS 23.501 clause 5.31.14.3 Small Data Rate Control contains the following editor’s note:

	Editor´s Note:
How Small Data Rate Control Status is used at IWK with EPS is FFS.




In this discussion we consider the impact of applying rate control on a per APN basis as in EPC and on a per PDU Session basis as in 5GC and the effect interworking will have on it.
In both the EPC and 5GC cases the rate control is applied for user plane and control plane based data transfer. In all the examples the SCEF/NEF is omitted for clarity, but the principle applies.
In EPC, APN Rate Control is applied to all PDN Connections that use a specific APN, as shown in the following figure:
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Figure 1 APN Rate Control

Figure 1shows 3 PDN Connections (1, 2 & 3), using either UP or CP (S1-U or S11-U) using P-GW-1 (PDNs 1 & 2) and P-GW2 (PDN 3). The blue circles mark the groups of PDN Connections the APN Rate Control applies to.
In 5GC, Small Data Rate Control is applied to independently to each PDU Session, as shown in Figure 2.
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Figure 2 Small Data Rate Control
Figure 2 shows 3 PDU Sessions (1, 2 & 3), using either UP or CP (N3/N4), using UPF1 (sessions 1 & 2) and UPF2 (session 3). The red circles represent which groups of PDU Session the Small Data Rate Control applies to. Note if UP data transfer is used, then the data does not go through the SMF, but straight to the UPF
For the case when interworking is used, as shown in Figure 3, it becomes clear that the PDN Connection / PDU Session groups are different depending upon the used network type.
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Figure 3 Interworking Rate Control
When the UE moves between CN types, it needs to be clear how APN Rate Control / Small Data Rate Control is applied in this case. There are 2 high level solution types which can be considered:
-
Independent APN and Small Data Rate Control

-
Mapping between APN and Small Data Rate Control

We examine each of the following solution types, to highlight pros and cons of each approach.

1.2 
Independent APN and Small Data Rate Control
In this type of solution APN Rate Control is applied when the UE is using EPC, and Small Data Rate Control is used when the UE is using 5GC.

When interworking occurs, the current state of APN or Small Data Rate Control is retained in the old CN type and the previous stored state of APN or Small Data Rate Control is restored and applied in the new CN type.
APN and Small Data Rate Control is configured independently and different rates can be applied in EPC and 5GC. This could provide additional flexibility as the cost to each CN type maybe different and this approach allows this to be reflected in subscriptions operators offer. In addition the different rates could also be used to encourage use of a particular CN type.
When the rates are applied independently, an unscrupulous UE could attempt to bypass the limits or gain additional limits by switching CN types (if available) when a Rate Control limit is reached. If a typical case of 1 PDN Connection/PDU Session is assumed then, a UE may be able to use the sum of the 2 rates. This does come at some cost, and the network could use steering or more restrictive features to prevent this from occurring.

With this approach, once the UE has been configured once with the APN and Small Data Rate Control for each PDN Connection/PDU Session, then no further signalling is required when interworking occurs.

1.3

Mapping APN and Small Data Rate Control

In this class of solution the APN Rate Control limits will be split or applied to each PDU session that shares the same APN/DNN when the UE moves between CN types.
When the UE moves from 5GC to EPC, the remaining rate control information can be added together to create the remaining rate control information for the APN. When the UE moves from EPC to 5GC the remaining APN rate control needs to be split and applied to each PDU Session. There are 2 main groups of strategies that could be used:
-
Duplication of Remaining APN Rate Control into each PDU Session.


Care is needed with this approach, as if the UE keeps moving back and forth with more than 1 PDN Connection to an APN, when the UE comes back to EPC from 5GC the rates for PDU Sessions are added together, allowing the UE access to more data than expected. A simple additive function for when the UE moves to EPC may not be suitable.
-
Splitting the remaining APN Rate Control into each PDU Session

When the UE moves to 5GC, the remaining APN Rate Control limit is split between all the PDU Sessions. How the split occurs could be network policy and the remaining Small Data Rate Control is signalled to the UE for each PDU Session.
This type of solution allows tighter control on the remaining limits, reducing the changes of an unscrupulous UE using more data than it should. However with the flexibility comes additional signalling costs when the UE moves between CN types and a mapping function is needed.
In the typical 1 PDN Connection/PDU Session case complexity introduced for little or no clear additional benefit, and depending upon the mapping function the complexity of splitting rates between PDU Sessions is high, with a high probability that it “will never be right”.
1.4 
Summary
The following table provides a summary of the aspects discussed in the previous sections.

	Impacts
	Independent
	Mapping

	Flexibility
	Different rates can be applied per CN type, allowing operators to offer different subscription rates for different network types.
	Rate is applied and shared, reducing flexibility for subscription rates from operators.

However, depending upon the mapping function the CN can choose what rates to assign to the UE when the UE changes network (which could be more or less than the remaining amounts).

	Simplicity
	Simple, not mapping or interworking required.
	More complex as mapping function is required.

	Level of Enforcement
	Lower, UE may be able to use sum of all rates.
	Higher

	Signalling
	Lower, rate control information only needs to be provided to the UE on first movement between CN Types or when the PDN Connection / PDU Session is established.
	Higher. Each mobility event requires updating the remaining Rate Control in the UE.


From the summary table, although it can be seen that the level of enforcement is higher it does come at some complexity (e.g. how to map) and higher signalling cost and also may reduce the subscription rates an operator can provide. To bypass the enforcement has some cost for both the UE and the network (i.e. higher signalling rates) and the network can apply other techniques to mitigate this (e.g. steering).
Therefore it proposed that Small Data Rate Control and APN Rate Control should be handled independently and no mapping is performed between them when mobility between 5GC and EPC occurs.
2. Proposals
Summary of proposals:
Proposal 1: When a UE is using 5GC, Small Data Rate Control is applied and when a UE is using EPC, APN Rate Control is applied and there is no interworking between 5GC and EPC for APN / Small Data Rate Control.
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