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Abstract of the contribution: this contribution proposes an update to solution 15 to resolve Editor’s Notes and propose impacts on existing entities and interfaces. 
Discussion
Solution 9 was agreed in the TR before the Key Issue EPC-3 was extended to include the requirement about minimizing the network congestion caused by RLOS UEs: 
This contoirbution enhances Solution 9 to address the requirement from Key Issue EPC-3.  While the access control can be applied on NAS level and Access Class Baring, this contribution focuses on the RAN level congestion control using RRC rejection from the E-UTRAN with normal or extended wait time. 

In addition, it is proposed to resolve the following Editor’s Note:
Editor's note:
Whether specific MME selection is required for RLOS is FFS.

in the way that a new text is added to clarify the reason to select a RLOS specific MME, namely to limit the impact to “normal” UEs when massive signalling is originated from unauthenticated RLOS UEs. Having RLOS specific MME would allow the MNO to separate the processing of CN signalling, and therefore the congestion, from RLOS and from “normal” UEs. 
Proposal 

It is proposed to agree the following changes to TR23.724 v0.4.0.

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

6.15
Solution 15: External parameter provisioning in the 5GC
6.15.1
Introduction
This solution applies to Key issue 10 (Network Parameter Configuration API via NEF) and to Key issue 13 (Support for Expected UE Behaviour).
The solution attempts to generalize the handling of external parameter provisioning in the network for the available northbound APIs.

The "external parameters" are used as general term for the parameters which can be provisioned via different northbound APIs, e.g. Communication Pattern parameters (described in TS 23.682 [6] clause 5.10.1), Network Configuration parameters (described in TS 23.682 [6] clause 4.5.21), or Expected UE Moving Trajectory (described in TS 23.502 [7] clause 4.15.6).
Editor's note:
It is FFS which new external parameters can be introduced in Rel-16 to assist the network configuration or UE configuration for CIoT features.
6.15.2
Functional Description

The main principles of the solution are:

-
Certain external parameters are specific to the PDU Session behaviour. Such parameters are classified as session management (SM) parameters and these are provisioned to the SMF  (i.e. SMF-specific parameters).
-
Certain external parameters are specific to the UE mobility management (MM) configuration and these parameters are provisioned to the AMF (i.e. AMF-specific parameters).
-
Another external parameters may be specific to the Policy Control (PC) and can be appropriately stored in the UDR for access by the PCF  (i.e. CPF-specific parameters).

-
The UDM/UDR classifies the external parameters into AMF-specific parameters, SMF-specific parameters and possibly PCF-specific parameters. The SMF-specific parameters are further associated with a particular subscribed DNN and/or S-NSSAI.
While processing the external parameters, the UDM/UDR consider whether the concerned UE has subscribed DNN(s). If there is no subscribed DNN (e.g. the UE uses SMS only) or S-NSSAI in the user subscription, the UDM/UDR classifies all external parameters as AMF specific parameters. If there is at least one subscribed DNN or S-NSSAI, the UDM/UDR determines the DNN and the S-NSSAI to which the sending AF is associated with.

It is a subject of local policy in the UDM/UDR which external parameters are classified as AMF-specific parameters and as SMF-specific parameters.
Each external parameter set may be associated with a validity time. The validity time is stored at the UDM/UDR and in each of the NFs, to which parameters has been provisioned (e.g. in AMF or SMF). Upon expiration of the validity time, each node deletes the parameters autonomously without explicit signalling. This processing is similar to the handling of validity time in EPS as described in TS 23.682 [6] clause 5.10.1.
6.15.3
Support of EPC interworking
Editor's note:
This clause describes if and how EPC-5GC interworking is supported by this solution.

The support of interworking in this solution depends on the conclusions for Key Issue 9 (Support of common north-bound APIs for EPC-5GC Interworking).
Assuming that for EPC interworking a co-located SCEF+NEF entity and co-located HSS+UDM entity are deployed, then the enhancement proposed in this solution to the UDM and NEF would be applicable to the co-located entities. During mobility to/from EPC the entities in the target CN, e.g. MME, AMF or SMF, need to download the "external parameters" from the HSS+UDM. The HSS+UDM sends the "external parameters" in the corresponding format to be processed in the target CN entity.
6.15.4
Procedures

In this clause the procedure for external parameter provisioning is described.
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Figure 6.15.4.1-1: External parameters provisioning to AMF and to SMF
1.
The AF(s) may use various APIs to provide parameters specific to a given UE application (or the UE as such if a single application is used in the UE) in order to help the network for efficient configuration. The AF(s) may add/modify/delete the parameters to the network (e.g. to NEF).
2.
NEF/SCEF discovers a UDM/UDR based on the UE's External ID. Similar to step 2 in TS 23.682 [6] clause 5.10.2.
3.
NEF to UDM: Nudm_ParameterProvision_Update (GPSI, AF ID, NEF Transaction Reference ID(s), external parameter set(s), validity time(s))
4.
In step 4a the UDM/UDR may categorizes the external parameters into AMF-specific and SMF-specific parameters. The SMF parameters are further associated with a particular subscribed DNN and/or S-NSSAI. The UDM/UDR uses the AF ID to determine the corresponding DNN and S-NSSAI.

In step 4b the UDM/UDR updates the corresponding fields in the UE subscription.
5. – 6.
Steps similar to steps 5, 6 in TS 23.682 [6] clause 5.10.2.
7.
UDM to AMF: Nudm_ SubscriberDataManagement (SDM)_Notification (SUPI, AMF parameters, etc.)

The AMF stores and uses the received AMF parameters to derive the appropriate UE configuration, e.g. to determine a Registration area based on parameters "Stationary indication" or "Expected UE Moving Trajectory". The AMF identifies whether there are overlapping parameter set(s) and merges the parameter set(s), if necessary.
8.
In step 8a, UDM to SMF: the UDM performs service operation Nudm_ SubscriberDataManagement (SDM)_Notification (SUPI, SMF parameter set, DNN/S-NSSAI, etc.).


In step 8b, the SMF stores the received SMF-specific parameters and associates them with a PDU Session based on the DNN and S-NSSAI included in the message from UDM. The SMF identifies whether there are overlapping parameter set(s) and merges the parameter set(s), if necessary. The SMF uses the SMF-specific parameters to also appropriately configure the UPF. For example, the SMF can use the SMF-specific parameter Suggested Number of Downlink Packets to configure the UPF how many downlink packets to buffer. The SMF may use e.g. the Communication duration time to determine to deactivate UP connection after the Communication duration time expires and the SMF performs the procedure CN-initiated selective deactivation of UP connection of an existing PDU Session as described in TS 23.502 [7] clause 4.3.7.
The SMF uses the SMF-specific parameters to also derive CN Assistance Information for the NG-RAN node, e.g. "Expected UE activity behaviour". During the Service Request or UP connection activation procedure (please see clause 4.2.3.2 steps in 23.502) the SMF can send this information to the NG-RAN node within the N2 SM information container. The SMF may also send the one of the following "external parameters" Communication Duration, periodic time and/or expected number of uplink/downlink packets to the NG-RAN node to assist the NG-RAN node to configure the RRC Inactive state. The following may be applied: 

-
based on the ‘periodic time’ parameter, the NG-RAN node can determined whether to keep the UE in long RRC-CONNECTED state, or to configure RRC-Inactive state, or to trigger RRC-Idle state (i.e. to release theRRC connection or trigger release of AN resources procedure).  
-
if the NG-RAN node has decided to configured RRC-Inactive state, based on the ‘Communication Duration’ parameters the NG-RAN node can decide whether to deactivate the RRC-Inactive state or to trigger release of AN resources procedure after the Communication Duration time expires.

The deletion or modification of external parameters is performed similarly to the descriptions in TS 23.682 [6] clause 5.10.2.
6.15.5
Impacts on existing entities and interfaces

Enhancements to UDM/UDR (or potentially to co-located HSS+UDM) include the following:

-
The external parameters are categorized into AMF-specific, SMF-specific and PCF-specific parameters. The SMF parameters are further associated with a particular subscribed DNN and/or S-NSSAI.
Enhancements to SMF include the following:
-
The SMF uses the SMF-specific parameters to also appropriately configure the UPF;

-
The SMF uses the SMF-specific parameters to also derive CN Assistance Information for the NG-RAN node.
Enhancements to NG-RAN node include the following:
-
The NG-RAN node uses the CN Assistance Information from the N2 SM Information container, in addition to "RRC Inactive assistance information" from the AMF, to fine-tune the configuration of the Uu interface, e.g. RRC Inactive state.
6.15.6
Evaluation

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

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