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Abstract of the contribution: This contribution proposes that Solution 1 or solution 2will be used as a base line for normative work and solution 3, 4, 40 will be merged with solution 1 or solution 2 to support that UE doesn’t associate small data to a PDU session and NEF based small data delivery.
Discussion

According to the conclusion of KI 1, " At least one of the solutions 1, 2, 3, 4, 6 or 40 will be selected for normative work", this paper analyses the solutions above and proposes a way for KI 1’s normative work.

The principle of each solutions are as follows, 
Solution 1: 

· Small data is transferred via NAS PDU in NAS signalling between the UE and AMF;
· AMF transparently forwards SM data transfer messages between UE and SMF;
· Small data are associated with a PDU session; 
· Support MO/MT data transport; 
· Support IP & Unstructured date.
Solution 2: 

· Small data is transferred via NAS PDU in NAS signalling between the UE and AMF

· AMF forwards Small data between UE and UPF.
· Small data are associated with a PDU session; 
· Support MO/MT data transport; 

· Support IP & Unstructured date

Solution 3: 

· Small data is transferred via NAS PDU in NAS signalling between the UE and AMF

· AMF forwards Small data between UE and SMF or NEF.
· Small data are associated with a NSDD context of the UE
· Support MO/MT data transport; 

· Support Unstructured date

Solution 4: 

· Small data is transferred via NAS PDU in NAS signalling between the UE and AMF

· AMF forwards Small data between UE and NEF.
· Small data are associated with UE context
· Support MO/MT data transport; 

· Support Unstructured date

Solution 6: 

· Small data is transferred via Data PDU in RRC message between the UE and RAN

· RAN forwards Small data between UE and UPE/Proxy.
· Small data are associated with a PDU session; 
· Support MO/MT data transport; 

· Support IP & Unstructured date

Solution 40: 

· Small data is transferred via NAS PDU in NAS signalling between the UE and AMF

· AMF forwards Small data between UE and SMF.
· Small data are associated with a temporary PDU session
· Support MO data transport; 

· Support Unstructured date

Observation 1: There are two types of small data delivery via control plane, data over NAS (solution 1, 2, 3, 4, 40) and data over RRC message (solution 6)

Small data over NAS is evolved from control plane optimization in EPC, which has been well developed. It has minimized impact on existing system architecture by re-use NAS singling, e.g. re-use security mechanism.

Small data over RRC message has more impacts on the system architecture. The RAN shall be able to retrieve the small data from RRC message and forwards them to UPF via user plane. Also, the AMF shall be able to distribute security parameter to both UE and SMF.
Considering complexity of solutions, we proposes to choose data over NAS for normative work.
Proposal 1: Solutions for delivery small data over NAS are chosen for normative work. 

For solutions of small data delivery over NAS, we can find there are two types of delivery method,

· UE associates small data to a PDU session (solution 1, 2,) 
· UE doesn’t associate small data to a PDU session (solution 3, 4, 40)
Associating small data to a PDU session allows the UE to run different applications on multiple PDU sessions, which access different data network.

However, for many IoT devices (especially for IoT devices only supporting unstructured data), there may be only one very simple application and there is not any requirement to establish multiple PDU sessions. Therefore, to maintain a PDU session context will not bring any benefit and it will consume limited resources on IoT devices. For example, PDU session establishment/release procedure will cause IoT devices’ power consumption and keeping PDU session context will consume the IoT devices’ storage.
Considering different use cases and only slight difference between those two types of delivery method, we propose both of them shall be chosen for normative work.
Proposal 2: Both delivery methods that UE associates small data to a PDU session and that UE doesn’t associate small data to a PDU session shall be supported by normative work.

For solutions that UE doesn’t associate small data to a PDU session (solution 3, 4, 40), the differences between them include
· How to establish data path in core network, i.e. between the AMF and NEF or between AMF and SMF;
· When to establish the data path, i.e. during registration procedure or upon receiving UL data from the UE
In EPC, there are two mechanisms for the Non-IP data delivery in the CIoT EPS Optimisations, SCEF based delivery and SGi based delivery. The MME decides which delivery method is used. Therefore, follow the same principle, both the NEF based delivery and SMF based delivery shall be supported and the AMF decides which one is used in 5G system.
Proposal 3: For solutions that UE doesn’t associate small data to a PDU session, the AMF decides whether NEF based delivery and SMF based delivery is used. 

Proposal
It is proposed to agree the following changes to TR23.724.

***** Start of Changes *****

8.1
Key Issue 1: Support for infrequent small data transmission
At least one of the solutions 1, 2, 3, 4, 6 or 40 will be selected for normative work.

NOTE:
The specific solution from the ones listed above will be selected in a subsequent meeting. It is not precluded that some aspects of the solutions listed above may be merged. Existing solutions that enhance the solutions above are also not precluded. Support of RDS will be decided as part of the conclusion for key issue 8.
Solution 1 or 2 will be used as a baseline for normative work and solution 3, 4, 40 will be merged with solution 1 or 2 to support the following functionality:

1. UE doesn’t associate small data to a PDU session

2. NEF based small data delivery.

***** End of Changes *****
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