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Abstract of the contribution: The solution proposes how to perform NIDD service activation. It also proposes bulky NIDD service activation for a group of UE.
1
Discussion
This solution resolves the Key Issue 1 and 8 in perspective of NIDD API(s) for infrequent small data transmission and capability exposure to AF.
In this solution, NIDD via NEF is called as NIDD service. And making association between NF (e.g., AMF or SMF) and NEF for NIDD service is called NIDD service activation.

It is proposed procedure for NIDD service activation, and bulk NIDD service activation for a group of UEs.

This proposal avoids to update UE’s subscription information to AMF/SMF for NIDD service activation, rather it proposes let NEF handle the NIDD service activation.
In the revision, it is clarified about UE context management in the NEF.
Editorial: AS changes to AS/AF.
***** First Change *****

6
Solution
6.X
NIDD service activation
6.X.1
Introduction

Editor's Note:
This clause lists the key issue(s) addressed by this solution.

This solution addresses the Key Issue 1 and 8 in perspective of NIDD API(s) for infrequent small data transmission and capability exposure to AF.
In this solution, NIDD via NEF is called as NIDD service. And making association between NF (e.g., AMF or SMF) and NEF for NIDD service is called NIDD service activation.

This solution proposes procedure for NIDD service activation between AMF/SMF and NEF. NIDD service means non-IP data delivery service between UE and AS/AF via NEF. This solution also optimizes NIDD service activation for a group of UEs, as massive number of devices are expected in the IoT service. 
Editor’s Note: This solution allows both AMF or SMF for NIDD services. The NF which can be used for NIDD will be decided as part of other solution.
This solution has following characteristics:

· NEF subscribes NIDD service activation directly to NFs e.g., AMF or SMF. When the AMF/SMF determines the UE begins to use NIDD (based on negotiation via MM-NAS or SM-NAS procedure), AMF/SMF informs NEF of the NIDD service activation.
· During this subscribe-notify operation, AMF/SMF and NEF exchanges necessary information for NIDD.
· As follows bulk subscription in TS 23.502, NEF can subscribe NIDD service activation to all NFs that support NIDD service. When AMF or SMF begin to serve the UE that request NIDD, it notifies the NEF that the NIDD service activation for the UE is detected.
· This subscribe-notify service operation for NIDD service activation is independent with NAS procedure. 
6.X.2
Functional Description
Editor's Note:
This clause outlines solution principles and documents any assumptions made.

6.X.2.1
General
NEF can subscribes to the NF that provides necessary services, e.g., NIDD via NEF. NEF can determine target NF by querying to NRF or UDM. Upon receiving subscription from the NEF, the NF stores this information. When the corresponding event occurs for the requested subscription, the NF notifies the NEF with requested information. 
For a group of UEs, NEF can perform bulk subscription for NIDD service activation. When the NEF performs bulk subscription for any UE (i.e. all UEs), group of UE(s), it subscribes to all the NFs that provide the necessary services e.g. In a given PLMN, NEF may subscribe to all AMFs or SMFs that support NIDD service. Upon receiving bulk subscription from the NEF, the NFs store this information. Whenever the corresponding event(s) occur for the requested UE(s) as in bulk subscription request, NFs notify the NEF with the requested information.
During this subscribe-notify service operation, necessary information for NIDD service is exchanged. 

Editor's Note:
It is for further study whether NEF can use Nudr services for this procedure.
6.X.2.2
Mobility
When serving NF changes, it retrieves the UE context from the old NF. In the UE context, there is information for the subscription of NIDD service activation so that the new serving NF determines NIDD service activation is required. The serving NF notifies NEF with the necessary information for the NIDD, so that connection between NF and NEF for NIDD can be maintained. It also can be achieved by Nudm services for SDM Subscription-Notification which allows to notify change of serving NFs.
Editor's note:
It is FFS to consider roaming scenario.
6.X.3
Support of EPC Interworking

Editor's note:
This clause describes if and how EPC-5GC interworking is supported by this solution.
6.X.4
Procedures
6.X.4.1
NIDD service activation
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Fig 1: NIDD service Activation
1a. NEF and AS/AF performs NIDD configuration procedure. The AS/AF requests NIDD configuration to the NEF. The AS/AF provides External Identify of UE and necessary information to the NEF for NIDD. The NEF creates UE context for the NIDD service based on the received information from the AS/AF. During this operation, NEF can retrieve the information of serving NF (e.g, AMF or SMF) for the UE from the UDM. 
1b. If NEF cannot retrieve the information of the serving NF in the step 1a, which means there is no serving NF for the UE, NEF subscribes UDM for notification to the event of presence of serving NF. After UDM gets to know the serving NF, it notifies to NEF the information of serving NF for the UE.
2a. If SMF provides NIDD service, the NEF subscribes SMF with information for NIDD service activation. In this message, External ID of UE, NEF ID, and Reference ID are included. The reference ID is used as correlating identifier when the SMF notifies to NEF for this request. In addition, necessary information for NIDD service can be included in this message, e.g., maximum latency for NIDD, communication pattern.
2b. If AMF provides NIDD service, the NEF subscribes AMF with information for NIDD service activation. In this message, External ID of UE, NEF ID, and Reference ID are included. The reference ID is used as correlating identifier when the AMF notifies to NEF for this request. In addition, necessary information for NIDD service can be included in this message, e.g., maximum latency for NIDD, communication pattern.
Editor’s Note: It depends on conclusion of the other key issue whether NIDD service is provided by AMF or SMF.

Editor’s Note: It is FFS whether existing service operation of NFs can be used for NIDD service activation.
3. The NF determines whether to provide NIDD service to the UE based on NAS level negotiation. The UE indicates use of NIDD service in the NAS request message, and the NF responds with the permission of NIDD service for the UE. The NF detects the subscription for the NIDD service received in step 2, based on the External ID in the UE context.
Editor’s Note: Detail operation of step 3 depends on how AMF/SMF establishes connection for NIDD via NEF to the UE.
4a. After SMF decides to provide NIDD service to the UE, the SMF notifies the NEF with the External ID, reference ID, NEF ID, and SMF ID. The reference ID and NEF ID are the received one in the step 2a. With this information, the NEF determines this notification is related with the step 2a. 
4b. After AMF decides to provide NIDD service to the UE, the AMF notifies the NEF with the reference ID, NEF ID, and AMF ID. The reference ID and NEF ID are the received one in the step 2b. With this information, the NEF determines this notification is related with the step 2b. 

6.X.4.2
Bulk subscription of NIDD service activation
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Figure 2: Bulk NIDD service activation
1. NEF and AS/AF performs NIDD configuration procedure. The AS/AF requests NIDD configuration to the NEF. The AS/AF provides External Group Identify and necessary information to the NEF for NIDD. The NEF creates UE context for the NIDD service based on the received information from the AS/AF.
2. NEF subscribes the NRF for registered NF with NIDD service capability.
3a/3b. When NF instantiates, it registers itself to the NRF along with the NIDD service capability. NRF acknowledge the registration.
4. NRF notifies the NEF with the registered NFs along with the NIDD service capability.
5a/5b. NEF subscribes with the corresponding NFs for group of UEs based on the NIDD configuration at step 1. The NEF subscribes NFs with information for NIDD service activation. In this message, External group ID of UE, NEF ID, and Reference ID are included. The reference ID is used as correlating identifier when the NFs notify to NEF for this request. In addition, necessary information for NIDD service can be included in this message, e.g., maximum latency for NIDD, communication pattern.
The NEF may subscribe for a single UE with External ID if it has resolved the External Group ID to External IDs from the UDM during step 1.
6. The NFs determine whether to provide NIDD service to the UE based on NAS level negotiation. The UE indicates use of NIDD service in the NAS request message, and the NF responds with the permission of NIDD service for the UE. The NF detects the subscription for the NIDD service received in step 5, based on the External Group ID or External ID for the UE in the UE context.
Editor’s Note: Detail operation of step 6 depends on how AMF/SMF establishes connection for NIDD via NEF to the UE.
7a/7b. After NFs determine to provide NIDD service to the UE, the NFs notify the NEF with the External Group ID, External ID, reference ID, NEF ID, and NF ID. The reference ID and NEF ID are the received one in the step 5. With this information, the NEF determines this notification is related with the step 5.
6.X.5
Impacts on existing entities and interfaces

Editor's note:
This clause describes impacts to existing entities and interfaces.

6.X.6
Evaluation

Editor's Note: This clause provides an evaluation of the solution.

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