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1
Discussion
1.1
Overview 

During the SA2#129 meeting, evaluation text has been agreed for TR 23.724 for all solutions targetting key issue 1 (infrequent small data). Based on this evaluation, the same meeting also discussed to select Solution 1 (combined with Solution 30 for NIDD API) as the way forward (see also [1]).

While there was an unanimous agreement to select Solution 1 (combined with Solution 30 for NIDD API support) for the normative phase, some companies argued that additionally also Solution 40 should be consired for normative work and preferred to postpone the conclusion to the SA#129bis meeting.

Therefore it is worth analyzing whether there is a need to support Solution 40 in addition to Solution 1.
1.2
Analysis

Generally speaking the number of small data solutions should be minimized to reduce integration and testing effort. This is especifically important for Cellular IoT since many devices are expected to operate in roaming mode. 
Multiple normative solutions for similar use cases imply that UEs may end up having to support multiple solutions since different visited networks may only support a subset of these solutions. This in turn will increase UE complexity, which however violates one of the key goals for CIoT. Furthermore, this may also lead to additional complexity in deployments as multiple small data solutions may need to be supported across roaming interfaces.
Given this, it is important that solutions are generic, i.e. that solutions can support IP and non-IP data for both MO and MT scenarios. It also emphasizes that the need for additional solutions, specifically solutions that are not generic need to be very well justified.
Solution 1 is generic as it supports both MO and MT scenarios. Due to its similarity with EPS CP optimization, solution 1 enables low complexity IoT devices that support both EPC and 5GC connectivity to use the same approach for sending small data regardless of the core network those devices are connected to.

Solution 40 ("Infrequent small data transmission with temporary PDU session") instead only addresses mobile originated scenarios. Solution 40 requires UEs that support both EPC and 5GC to support two different Data over NAS small data solutions.
Observation 1: While Solution 1 is generic as it supports both mobile-originated and mobile-terminated scenarios, Solution 40 only addresses mobile originated scenarios. Solution 1 enables low complexity IoT devices that support both EPC and 5GC connectivity to use the same approach for sending small data regardless of the core network those devices are connected to. Solution 40 instead requires low complexity UEs capable of both EPC and 5GC connectivity to support two different Data over NAS solutions.
Mobile-terminated scenarios are not supported by solution 40 because the solution releases the temporary PDU session after a mobile initiated data transfer has been completed. As a result, there is no IP address and no UPF assigned to the UE anymore. For this reason, mobile terminated downlink data cannot be delivered once the temporary PDU session has been released.

Releasing the PDU session after each mobile initiated data transfer has been completed also increases signaling in the network: signaling needed to release a PDU session after and signaling needed to re-establish a PDU session for every mobile-initiated data transfer.

To reduce the signaling overhead that releasing and re-establishing a PDU session causes, solution 40 proposes that the PDU session should not be released immediately but only after an implementation specific timer has expired. While this will reduce signaling impact, keeping the temporary PDU session active for a longer time (as proposed by solution 40) also prevents what solution 40 actually aims to achieve, which is to avoid having to store a PDU session context in the SMF and UPF after the small data transfer has been completed.
Observation 2: Solution 40 aims at reducing PDU session related memory demand in SMF and UPF by releasing and re-establishing the PDU session for small data transmissions. The approach only supports mobile-initiated scenarios and increases signaling due to releasing and subsequently re-establishing PDU sessions for CIoT UEs.

It is also worth pointing out that PDU session related memory demand in SMF and UPF is not an issue for the following reasons:
-
PDU session related memory demand in SMF and UPF is driven by complex packet inspection/packet treatment and charging rules, which typically do not apply to CIoT-related PDU sessions. PDU session contexts for CIoT UEs can therefore assumed to be small.
-
5GS supports the Unstructured Data Storage Function (UDSF), which any network function can use to offload data when not needed. UDSF can therefore be used to store PDU session related data of CIoT UEs while the UE is sleeping. While implementation details of UDSF are beyond the scope of 3GPP, it is worth pointing out that typical virtualization platforms offer databases (e.g. OpenStack Swift [2]), which network functions like UDSF can use as a backend to temporarily store data in cost-effective non-volatile memory.
-
The longer a UEs is sleeping, i.e. the less frequent the PDU session related data needs to be accessed, the larger the benefits of offloading PDU session related data to the UDSF.

-
The proponents of solution 40 verbally argued in the previous meeting that the solution was apparently especially well suited for very infrequent small data (e.g. scenarios where the UE sends data only every few weeks or even less frequently).
-
However, as illustrated above, specifically in those very infrequent small data scenarios that Solution 40 is addressing, the PDU session related data can very efficiently be offloaded to the UDSF.
-
In other words, solution 40 is addressing an issue that has already been solved in Rel-15. Solution 40 also addresses the issue only partially since PDU session related data is only avoided for mobile-originated scenarios but not for mobile terminated scenarios.
Observation 3: PDU session related memory demand in SMF and UPF for CIoT UEs is not an issue since CIoT PDU session contexts can be assumed to be small and can be offloaded to the UDSF. This is particulary beneficial for very infrequent small data scenarios that solution 40 is addressing. Offloading PDU session related data to the UDSF is also a more generic solution instead of leveraging solution 40 as it also works for mobile terminated scenarios.
1.3
Summary and conclusion

The following observations have been made:

-
Observation 1: While Solution 1 is generic as it supports both mobile-originated and mobile-terminated scenarios, Solution 40 only addresses mobile originated scenarios. Solution 1 enables low complexity IoT devices that support both EPC and 5GC connectivity to use the same approach for sending small data regardless of the core network those devices are connected to. Solution 40 instead requires UEs that support both EPC and 5GC to support two different Data over NAS small data solutions.

-
Observation 2: Solution 40 aims at reducing PDU session related memory demand in SMF and UPF by releasing and re-establishing the PDU session for small data transmissions. The approach only supports mobile-initiated scenarios and increases signaling due to releasing and subsequently re-establishing PDU sessions for CIoT UEs.

-
Observation 3: PDU session related memory demand in SMF and UPF for CIoT UEs is not an issue since CIoT PDU session contexts can be assumed to be small and can be offloaded to the UDSF. This is particulary beneficial for very infrequent small data scenarios that solution 40 is addressing. Offloading PDU session related data to the UDSF is also a more generic solution instead of leveraging solution 40 as it also works for mobile terminated scenarios.

Conclusion: Solution 40 only addresses a scenario that solution 1 already supports (mobile-originated small data), aims at avoiding PDU session related data in SMF/UPF which is already enabled by the Rel-15 UDSF; aims at avoiding PDU session contexts in SMF/UPF which can be assumed to be small for CIoT UEs anyhow and increases complexity for UEs supporting both EPC and 5GC. Also, an increase in number of standardized solutions results in increased UE complexity and more complex roaming scenarios. Therefore, the need to select Solution 40 for the normative phase in addition to Solution 1 does not appear justified.
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