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Abstract of the contribution: This contribution analyses how to provision PDU Session related CN assisted information to the RAN.
1
Introduction

During the 5G CIoT study, it was agreed that the CN assisted RAN parameters tuning consist of 1) UE level information stored in the AMF and sent to the RAN within the UE's context and 2) PDU Session-level information (called "SMF derived CN assisted RAN parameters tuning") stored in the SMF and sent to the RAN within the N2 SM Information from SMF upon UP connection activation of the PDU Session.

During the 5G CIoT WI (meetings SA2#130), while implementing the SI agreements to Rel-16 specification, concerns were raised that different CN NFs would send CN assisted RAN parameters tuning to the RAN node. It was agreed that the AMF stores all CN assisted RAN parameters tuning and provides it to the RAN. The AMF provides the "SMF derived CN assisted RAN parameters tuning" to the RAN upon UP connection activation of the PDU Session. 
The current TS 23.501 clause 5.4.6.2 says:
The SMF uses the SMF-Associated parameters (e.g. Expected UE Behaviour parameters or Network Configuration parameters of the UE) to derive the SMF derived CN assisted RAN parameters tuning. The SMF sends the SMF derived CN assisted RAN parameters tuning to the AMF during the PDU Session establishment procedure and if the SMF-Associated parameters change the PDU Session modification procedure is applied. The AMF stores the SMF derived CN assisted RAN parameters tuning in the PDU Session level context.

Editor's note:
It is FFS how does the AMF know that the PDU Session is activated.
The main objective of this discussion paper is to seek for appropriate resolution of this Editor's Note in clause 2.2 below.
2
Discussion
2.1
Wrong implementation of CR 0898 against TS 23.501

The CR 0898 against TS 23.501 (in Tdoc S2-1902511) states:
The CN assisted RAN parameters tuning provides the RAN with a way to understand the UE behaviour for these aspects:

-
"Expected UE activity behavior", i.e. the expected pattern of the UE's changes between CM-CONNECTED and CM-IDLE states or the duration of CM-CONNECTED state. This may be derived e.g. from the statistical information, or Expected UE Behaviour or from subscription information. The AMF derives the "Expected UE activity behavior" for the UE considering: 
-
the Expected UE Behaviour parameters or Network Configuration parameters received from the UDM (see clauses 4.15.6.3 or 4.15.6.3a of TS 23.502 [3]); and
-
the SMF derived CN assisted RAN parameters tuning associated with a PDU Session when the PDU Session is activated;
-
"Expected HO behavior", i.e. the expected interval between inter-RAN handovers. This may be derived by the AMF e.g. from the Mobility Pattern information;
-
"Expected UE mobility", i.e. whether the UE is expected to be stationary or mobile. This may be derived e.g. from the statistical information or Expected UE Behaviour parameters or from subscription information;

-
"Expected UE moving trajectory" which may be derived e.g. from the statistical information or Expected UE Behaviour parameters or from subscription information; or
-
"UE Differentiation Information" including the Expected UE Behaviour parameters excluding the Expected UE moving trajectory (see clause 4.15.6.3 TS 23.502 [3]) to support Uu operation optimisation for NB-IoT UE differentiation if the RAT type is NB-IoT. 
Whereas the implementation of the CR in TS 23.501 V16.0.2 is as follows:

The CN assisted RAN parameters tuning provides the RAN with a way to understand the UE behaviour for these aspects:

-
"Expected UE activity behavior", i.e. the expected pattern of the UE's changes between CM-CONNECTED and CM-IDLE states or the duration of CM-CONNECTED state. This may be derived e.g. from the statistical information, or Expected UE Behaviour or from subscription information;

-
"Expected HO behavior", i.e. the expected interval between inter-RAN handovers. This may be derived by the AMF e.g. from the Mobility Pattern information;
-
"Expected UE mobility", i.e. whether the UE is expected to be stationary or mobile. This may be derived e.g. from the statistical information or Expected UE Behaviour parameters or from subscription information. The AMF derives the "Expected UE activity behavior" for the UE considering:

-
the Expected UE Behaviour parameters or Network Configuration parameters received from the UDM (see clauses 4.15.6.3 or 4.15.6.3a of TS 23.502 [3]); and

-
the SMF derived CN assisted RAN parameters tuning associated with a PDU Session when the PDU Session is activated;
-
"Expected UE moving trajectory" which may be derived e.g. from the statistical information or Expected UE Behaviour parameters or from subscription information; or

-
"UE Differentiation Information" including the Expected UE Behaviour parameters excluding the Expected UE moving trajectory (see clause 4.15.6.3 of TS 23.502 [3]) to support Uu operation optimisation for NB-IoT UE differentiation if the RAT type is NB-IoT.
It is obvious that the yellow highlighted text is wrongly implemented in the Rel-16 TS 23.501.

Proposal 1: Propose a CR to correct the wrongly implemented text.
2.2
Resolution of the Editor's Note
The Editor's Note 
Editor's note:
It is FFS how does the AMF know that the PDU Session is activated.
is intended as to seek for a solution how can the AMF know that UP connection for a particular PDU Session is activated in order for the AMF to determine whether to consider the corresponding "SMF derived CN assisted RAN parameters tuning" for the derivation of "Expected UE activity behavior" (which are part of CN assisted RAN parameters tuning). 
It is obvious that the AMF can maintain multiple sets of Expected UE Behaviour parameters received from the UDM with the UE's access and mobility management context within the subscription data.  In addition the AMF receives corresponding "SMF derived CN assisted RAN parameters tuning" from one or more SMFs upon establishment of PDU Session. 
It has been assumed that the AMF sends to the RAN node only a single "Expected UE activity behaviour" or "UE Differentiation Information" which are derived by merging possibly multiple "Expected UE Behaviour" parameters received from the UDM and stored "SMF derived CN assisted RAN parameters tuning" associated with activated UP connection(s) of PDU Session(s). This means that upon activation/deactivation of UP connection for a PDU Session, the AMF needs to generate new "Expected UE activity behaviour" (and possibly new "UE Differentiation Information", although this is to be discussed in a separate paper, if needed) to be send to the RAN. 
Alternative 1: To specify that the AMF is aware about the UP connection status of each PDU session. The AMF generates a single set of "Expected UE activity behaviour" and the AMF updates the CN assisted RAN parameters tuning to the RAN upon activation/deactivation of corresponding PDU Session.
Some drawbacks of Alternative 1 are:

-
From the 5GS design principle point of view, the AMF does not know the current UP connection status (activated or deactivated) of the established PDU Sessions. From stage 3 specification it can be assumed that AMF based on N11 signalling may deduce the UP connection status, but this is not specified in stage 2.

-
For a UE in CM-Connected state (including RRC-Inactive state), each time a UP connection is activated or deactivated the AMF needs to generate a new CN assisted RAN parameters tuning (e.g. "Expected UE activity behaviour") and update the UE's context in RAN. This would result in more frequent N2 signalling.
Another solution would be that the AMF may maintain one or more sets of "Expected UE activity behaviour" parameters. The different sets of parameters are described as follows:
-
UE-level set of "Expected UE activity behaviour" (e.g. derived based on information from the UDM without Session Management or PDU Session relation). Those parameters sets are not associated with PDU Session ID.

-
If Control plane CIoT optimizations are used for particular PDU Session and SMF sends SMF derived CN assisted RAN parameters tuning to the AMF, then the AMF should merge those parameters with the parameter received from the UDM.
-
One or more PDU Session-level sets of "Expected UE activity behaviour" based on information received from the SMF (e.g. based on the SMF derived CN assisted RAN parameters tuning). Those parameters sets are associated with the corresponding PDU Session ID.
The AMF sends to the RAN node CN assisted RAN parameters tuning including all available sets of session related parameters ("Expected UE activity behaviour" or set of "UE Differentiation Information"). If the sets of parameters are associated with a PDU Session (e.g. derived from the "SMF derived CN assisted RAN parameters tuning"), then the AMF associates those sets with the corresponding PDU Session ID.  Upon establishment or release of a PDU Session, the AMF may update/modify the UE's context in the RAN node by adding or deleting a set of ["Expected UE activity behaviour", PDU Session ID].
The RAN node stores all received sets of "Expected UE activity behaviour" or "UE Differentiation Information". The RAN node modifies/updates its radio connection parameters (e.g. Inactivity timer) by considering the availability of sets of "Expected UE activity behaviour" associated with a PDU Session ID upon the PDU Session activation or deactivation.
Alternative 2: The AMF may derive and send one or more sets of "Expected UE activity behaviour" parameters to the RAN node. If the parameters are derived from the "SMF derived CN assisted RAN parameters tuning" or are related to particular PDU Session, then the sets are associated with PDU Session ID.  The RAN node uses the set of "Expected UE activity behaviour" sets, for which the UP connection for a PDU Session is activated.
The Alternative 2 has the following advantages:
-
There is no requirement for the AMF to track the UP connection status for each PDU Session.
-
There is no need for the AMF to update the "Expected UE activity behaviour" each time when a UP connection is activated or deactivated. 
-
Less signalling on the N2 interface – the AMF sends all available sets of parameters to the RAN node.
The Alternative 2 has the following drawbacks:

-
The RAN node should be able to consider the correct set of parameters upon activation/deactivation of UP connection.  Please note however that in Rel-14 already a "smarter" RAN node has been assumed by providing the complete set of Communication Pattern in the "UE Differentiation Information" and letting the RAN node to proceed those parameters correctly. 
Proposal 2: specify Alternative 2 as resolution for the Editor's note.
3
Proposal

Proposal 1: To correct the wrongly implemented CR 0898 against TS 23.501.
Proposal 2: specify Alternative 2 as resolution for the Editor's note.
Related CR is proposed in S2-1903802. 
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