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Abstract of the contribution: This contribution proposes definition of PDU session anchor service area and proposes that the network may relocate PDU session anchor of a PDU session with SSC mode 2.

Discussion
When the UE has a PDU session with SSC mode 2, the network may trigger the release of the PDU session and instruct the UE to establish a new PDU session. When the new PDU session is established, a new PDU session anchor can be selected. However, it is not clearly described whether the network triggers the release of PDU session during the UE is in CM-IDLE mode.
Let’s assume that the network does not change the PDU session anchor during the UE is in CM-IDLE state and the network triggers the PDU session anchor change during the Service Request procedure.
When the UE is in CM-IDLE and there is MT data, MT data is buffered at current PDU session anchor. Then the SMF requests to page the UE and the UE starts Service Request. After the UE becomes CM-CONNECTED state the SMF may decide to change PDU session anchor and start PDU session release procedure while indicating that re-activation is required. Then UPF drops buffered MT data because associated PDU session is released. As a result, buffered MT data cannot be transferred to the UE.
Observation 1: If PDU session anchor is not changed when the UE is in CM-IDLE state, buffered MT data will be lost.
When the UE is in CM-CONNECTED and there is MO data, the UE starts Service Request procedure. After the UE becomes CM-CONNECTED state the SMF may decide to change PDU session anchor and start reallocation of a PDU session anchor. Then the MO data will be lost because associated PDU session is released and the UE informs the application of a new IP address.
Observation 2: If PDU session anchor is not changed when the UE is in CM-IDLE state, MO data will be lost.
At the current stage, it seems that the SMF does not know the CM state of the UE. So the SMF may trigger the release of the PDU session to change PDU session anchor.
Observation 3: The SMF does not know the CM state of the UE and as a result, the SMF may trigger the change of PDU session anchor when the UE is in CM-IDLE state.
Based on above observations, if PDU session anchor is not changed during the CM-IDLE state, the network cannot provide stable connectivity service to the UE. The operator may want to support PDU session anchor change considering service or network deployment issue.So it is proposed that the 5GC supports PDU session anchor change when the UE is in CM-IDLE state according to the operator policy.
Proposal 1: The 5GC support PDU session anchor change during the CM-IDLE state according to the operator policy.
In order to support PDU session anchor change during the CM-IDLE state, the SMF needs to be notified when the UE moves out of pre-defined area which can be service area of PDU session anchor. When the UE is in CM-IDLE state, UE location is tracked based on allocated TA list. The UE location is not reported if the UE moves in the TA list. If PDU session anchor needs to relocated whenever the UE moves out of the service area of PDU session anchor, TA list allocated by the AMF shall be aligned with service area of PDU session anchor. As a result, the AMF needs to know the service area of PDU session anchor and allocate TA list considering service area of PDU session anchor.
Proposal 2: The AMF may allocate TA list considering service area of PDU session anchor according to the operator policy.



Proposal
Add the following to the TS 23.501.

* * * * Start of 1st Change * * * * 

[bookmark: _Toc473204165]3.1	Definitions
For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
5G Access Network: An access network comprising a 5G-RAN and/or non-3GPP AN connecting to a 5G Core Network.
5G Core Network: The core network specified in the present document. It connects to a 5G Access Network.
5G QoS Flow: The finest granularity for QoS forwarding treatment in the 5G System. All traffic mapped to the same 5G QoS Flow receive the same forwarding treatment (e.g. scheduling policy, queue management policy, rate shaping policy, RLC configuration, etc.). Providing different QoS forwarding treatment requires separate 5G QoS Flow.
5G QoS Indicator (5QI): A scalar that is used as a reference to a specific QoS forwarding behaviour (e.g. packet loss rate, packet delay budget) to be provided to a 5G QoS Flow. This may be implemented in the access network by the 5QI referencing node specific parameters that control the QoS forwarding treatment (e.g. scheduling weights, admission thresholds, queue management thresholds, link layer protocol configuration, etc.).
5G-RAN: A radio access network that supports one or more of the following options with the common characteristics that it connects to 5GC:
1)	Standalone New Radio.
2)	New Radio is the anchor with E-UTRA extensions.
3)	Standalone E-UTRA.
4)	E-UTRA is the anchor with New Radio extensions.
Editor's note:	The definition will be revisited after RAN decision on 5G-RAN.
5G System: 3GPP system consisting of 5G Access Network (AN), 5G Core Network and UE.
Allowed area: Area where the UE is allowed to initiate communication as specified in clause 5.3.2.3.
Forbidden area: An area where the UE is not allowed to initiate communication as specified in clause 5.3.2.3.
Initial Registration: UE registration in RM-DEREGISTERED state as specified in clause 5.3.2.
Mobility pattern: Network concept of determining within an NF the UE mobility parameters as specified in clause 5.3.2.4.
Mobility Registration update: UE re-registration when entering new TA outside the TAI List as specified in clause 5.3.2.
Network Function: A 3GPP adopted or 3GPP defined processing function in a network, which has defined functional behaviour and 3GPP defined interfaces.
NOTE 2:	A network function can be implemented either as a network element on a dedicated hardware, as a software instance running on a dedicated hardware, or as a virtualised function instantiated on an appropriate platform, e.g. on a cloud infrastructure.
Non-allowed area: Area where the UE is allowed to initiate registration procedure but no other communication as specified in clause 5.3.2.3.
PDU Connectivity Service: A service that provides exchange of PDUs between a UE and a Data Network.
PDU Session: Association between the UE and a Data Network that provides a PDU connectivity service. The type of association can be IP, Ethernet or unstructured.
Periodic Registration update: UE re-registration at expiry of periodic registration timer as specified in clause 5.3.2.
Service Continuity: The uninterrupted user experience of a service, including the cases where the IP address and/or anchoring point change.
Session Continuity: The continuity of a PDU session. For PDU session of IP type "session continuity" implies that the IP address is preserved for the lifetime of the PDU session.
Non-seamless Non-3GPP offload: The offload of user plane traffic via untrusted non-3GPP access without traversing either N3IWF or UPF.
PDU Session Anchor Service Area: A PDU Session Anchor Service Area is defined as an area within which the UE is served without need to change the PDU Session Anchor. PDU Session Anchor Service Area consist of one or serval complete Tracking Areas.

* * * * Start of 2nd Change * * * * 

5.6.9.2.2	SSC Mode 2
For PDU session of SSC mode 2, the network may trigger the release of the PDU Session and instruct the UE to establish a new PDU session to the same data network immediately. The trigger condition depends on operator policy e.g. when the UE moves out of PDU session anchor service area, request from Application Function, based on load status, etc. The AMF may allocate tracking area list to the UE considering the service area of PDU session anchor based on operator policy or local configuration in order to support PDU session anchor relocation during the CM-IDLE state. At establishment of the new PDU Session, a new UPF acting as PDU session anchor can be selected.
SSC mode 2 may apply to any PDU session Type and to any access type.
In case of multi-homed PDU sessions or in case  UL CL applies to a PDU session SSC mode 2 applies to all PDU session anchors of the PDU session.
NOTE:	In UL CL mode The existence of  multiple PDU session anchors is not visible to the UE.

* * * * Start of 3rd Change * * * * 

[bookmark: _Toc476480219]6.3.3	User Plane Function Selection
The selection and reselection of the UPF are performed by the SMF by considering UPF deployment scenarios such as centrally located UPF and distributed UPF located close to or at the Access Network site. The selection of the UPF shall also enable deployment of UPF with different capabilities, e.g. UPFs supporting no or a subset of optional functionalities.
For home routed roaming case, the UPF(s) in home PLMN is selected by SMF(s) in H-PLMN, and the UPF(s) in visited PLMN is selected by SMF(s) in V-PLMN. The exact set of parameters used for the selection mechanism is deployment specific and controlled by the operator configuration, e.g. location information may be used for selecting UPF in some deployments while may not be used in other deployments.
The following parameter(s) may be considered by the SMF for the UPF selection:
-	UPF's dynamic load.
-	UPF's relative static capacity among UPFs supporting the same DNN.
-	UPF location available at the SMF.
-	UE location information.
-	Capability of the UPF and the functionality required for the particular UE session: An appropriate UPF can be selected by matching the functionality and features required for an UE.
-	Data Network Name (DNN).
-	PDU session type (i.e. IPv4, IPv6, Ethernet Type or non-IP Type).
-	SSC mode selected for the PDU session.
-	UE subscription profile in UDM.
-	Routing destination of traffic (e.g. application location).
Editor's note:	Aspects related to service area are FFS.
-	Local operator policies.
-	Network slicing related information.
-	PDU session anchor service area

* * * * End of Changes * * * *
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