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Abstract of the contribution: Discuss the support of HLcom features for NR RedCap devices and proposes update in the Architectural Assumptions.
Background
During SA2#149E-meeting we discussed the support of other HLcom features than extended MT data buffering and the handling of MT signaling when the UE is in a DRX cycle longer that 10.24s. During the meeting, we decided to come back to this topic at the next meeting. This discussion paper aims to analyze the HLcom features specified for CIoT devices and relations to RedCap feature RRC-Inactive with long eDRX (longer than 10.24s).

The HLcom features are specified in TS 23.501 clause 5.31.8. High latency communication is supported by extended buffering of downlink data, and through notification procedures. The following procedures are available based on different monitoring events:

-
UE Reachability;

-
Availability after DDN failure;

-
Downlink Data Delivery Status
UE Reachability

An AF can request a one-time UE reachability notification via the NEF. The NEF then subscribes to a UE reachability event from the AMF.
Observation 1: The AMF needs to support the “UE Reachability” feature.

Availability after DDN failure
This is an alternative to the UE reachability notification above. Instead of subscribing to an UE reachability notification via the NEF. The AF send a PDU to the network to request a notification when the UE becomes reachable. The PDU is discarded by the network. The AMF notification service is triggered by the UPF and SMF. The notification will be provided by the AMF to the AF via the NEF, as in the UE reachability notification.
Observation 2: The AMF, SMF and UPF needs to support the “Availability after DDN failure” feature

Downlink Data Delivery Status
This feature is only supported if the SMF performs the extended buffering i.e., the SMF has requested the UPF to forward the data to be buffered in the SMF. The AF can in that case subscribe, via the NEF/UDM, to events related to the Downlink Data Delivery Status.

Observation 3: The SMF needs to buffer the data to support the Downlink Data Delivery Status feature. The SMF notifies the NEF about the DL data delivery status. The AMF is not involved in this feature.
The SMF decides to configure the relevant UPF to forward downlink data packets towards the SMF based on the "expected UE behaviour" or if the UDM sends the Nsmf_EventExposure_Subscribe Request message to the SMF.
Discussion
To support the notification events above the UEs needs to be registered to an AMF that supports the above notification events and the PDU sessions needs to be managed be an SMF/UPF with corresponding feature support. The AMF selects the SMF, this means that even if the AMF is not involved in the Downlink Data Delivery status feature the AMF needs to “support” the selection of the proper SMF.

To support 5G CIoT devices, we specified in Rel-16 two types of optimizations i.e. Control Plane CIoT 5GS Optimisation and User Plane CIoT 5GS Optimisation. When the CIoT UE registers to the Network, the UE includes the 5G Preferred Network Behaviour in the registration request. The 5G Preferred Network Behaviour indication from the UE can cause rerouting of the Registration Request from an AMF to another AMF.
Observation 4: The 5G Preferred Network Behaviour indication in the registration request is used to select an AMF that support CIoT features in rel-16.
None of the solutions in the TR has described how the AMF is selected or reselected to support the HLcom features specified for 5G CIoT in rel-16. 

Solution 1: has an EN related to this

Solution 2: has an EN related to this

Solution 3: Does not mention any support of HLcom features.
Solution 4: States that the UE and AMF negotiate support of CM-IDLE with RRC inactive and idle mode extended DRX during registration procedure.
Proposal 1: SA2 needs to clearly specify how the AMF selection and AMF reselection is done for RedCap UE that request long eDRX during the registration.

Proposal 2: SA2 needs to specify under what conditions the HLcom features or other CIoT features are supported for NR RedCap devices.

NOTE: In rel-17 we specified NR RedCap UEs differentiation for charging differentiation. This feature where RAN forwards NR RedCap indication to the AMF may or may be useful for other RedCap related features e.g. long eDRX combined with HLcom.  

Proposal

Document proposed to endorse the proposals below by include the addition in the “Architectural Assumptions and Requirements”.

Observation 1: The AMF needs to support the “UE Reachability” feature.

Observation 2: The AMF, SMF and UPF needs to support the “Availability after DDN failure” feature

Observation 3: The SMF needs to buffer the data to support the Downlink Data Delivery Status feature. The SMF notifies the NEF about the DL data delivery status. The AMF is not involved in this feature.

Observation 4: The 5G Preferred Network Behaviour indication in the registration request is used to select an AMF that support CIoT features in rel-16.

Proposal 1: SA2 needs to clearly specify how the AMF selection and AMF reselection is done for RedCap UE that request long eDRX during the registration.

Proposal 2: SA2 needs to specify under what conditions the HLcom features or other CIoT features are supported for NR RedCap devices
* * * Start of change * * * 
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Architectural Assumptions and Requirements

Editor's note:
This clause will list general architectural assumptions and principles for this study.

The following architectural assumptions and requirements apply:

-
The current 3GPP system architecture in TS 23.501 [2] and TS 23.502 [3] is applied.

-
Solutions are applicable to UE accessing 5GC via gNB.
-
For the use of any HLcom features, the selected NFs are required to support corresponding HLcom functions.
* * * End of change * * * 
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