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Abstract of the contribution: This contribution is suitable for handling via approval. It fixes the wrong usage of the word "relocation" in TS 23.501, considering the dictionary definition of this word.
Introduction
This pCR fixes the wrong usage of the word "relocation" in TS 23.501, considering the dictionary definition of this word:
relocation (countable and uncountable, plural relocations)

1. The act of moving from one place to another.

2. Renewal of a lease.

3. (computing) The assigning of addresses to variables either at linkage editing, or at run time

As appropriate depending on each case, the word "relocation" was either replaced by "re-allocation", or the sentence was reworded.

The wrong usage of the word "relocation" also occurs in TS 23.502. It is proposed to update TS 23.502 at the next meeting, to align with the outcome of this contribution. 
***** First Change *****

4.4.2.1
Architecture to support SMS over NAS

Figure 4.4.2.1-1 shows the non-roaming architecture to support SMS over NAS using the Service-based interfaces within the Control Plane.
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Figure 4.4.2.1-1: Non-roaming System Architecture for SMS over NAS
Figure 4.4.2.1-2 shows the non-roaming architecture to support SMS over NAS using the reference point representation.
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Figure 4.4.2.1-2: Non-roaming System Architecture for SMS over NAS in reference point representation

NOTE 1:
SMS Function (SMSF) may be connected to the SMS-GMSC/IWMSC/SMS Router via one of the standardized interfaces as shown in TS 23.040 [5].

NOTE 2:
UDM may be connected to the SMS-GMSC/SMS Router via one of the standardized interfaces as shown in TS 23.040 [5].

NOTE 3:
Each UE is associated with only one SMS Function.

NOTE 4:
SMSF re-allocation during UE is in RM‑REGISTERED state is not supported in this release. When serving AMF is re-allocated for a given UE, the source AMF includes SMSF identifier as part of UE context transfer to target AMF.

Figure 4.4.2.1-3 shows the roaming architecture to support SMS over NAS using the Service-based interfaces within the Control Plane.
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Figure 4.4.2.1-3: Roaming architecture for SMS over NAS
Figure 4.4.2.1-4 shows the roaming architecture to support SMS over NAS using the reference point representation.
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Figure 4.4.2.1-4: Roaming architecture for SMS over NAS in reference point representation

***** Next Change *****

5.3.2.4
Support of a UE registered over both 3GPP and Non3GPP access

For a given serving PLMN there is one RM context for a UE for each access, e.g. when the UE is consecutively or simultaneously served by a 3GPP access and by a non-3GPP access (via an N3IWF) of the same PLMN. UDM manages separate/independent UE Registration procedures for each access.
An AMF associates multiple access-specific RM contexts for an UE with:

-
a 5G-GUTI that is common to both 3GPP and non-3GPP accesses. This 5G-GUTI is globally unique.

-
a Registration state per access type (3GPP / Non-3GPP)

-
a Registration Area per access type: one Registration Area for 3GPP access and another Registration Area for non 3GPP access. Registration Areas for the 3GPP access and the non-3GPP access are independent.

-
a Periodic Registration timer for 3GPP access.
-
a Non-3GPP Implicit Deregistration timer.

The AMF shall not provide a Periodic Registration Timer for the UE over a non-3GPP access. Consequently, the UE need not perform Periodic Registration Update procedure over non-3GPP access. Instead, during the Initial Registration procedure and Re-registration, the UE is provided by the network with a UE non-3GPP Deregistration timer that starts when the UE enters non-3GPP CM-IDLE state.
The 5G-GUTI may be assigned or re-assigned over any of the 3GPP and Non-3GPP accesses. The AMF assigns to the UE a single 5G-GUTI that is used over 3GPP and Non-3GPP access of the same PLMN or equivalent PLMN (which presumes that there is control and user plane connectivity between nodes of the EPLMN and the 3GPP access PLMN). The 5G-GUTI is assigned upon the first successful registration of the UE, and is valid over both 3GPP and Non-3GPP access to the same PLMN or equivalent PLMN for the UE. Upon performing any initial access over the non-3GPP access or over the 3GPP access, the UE provides the 5G-GUTI it has received in an earlier successful registration over any access of the same PLMN or equivalent PLMN. This enables the AN to select an AMF that maintains the UE context created at the previous Registration procedure, and enables the AMF to correlate the UE request to the existing UE context.

If the UE is performing registration over one access and intends to perform registration over the other access in the same PLMN (e.g. the 3GPP access and the selected N3IWF are located in the same PLMN), the UE shall not initiate the registration over the other access until the registration procedure over first access is completed.

NOTE:
To which access the UE performs registration first is up to UE implementation.

When the UE is successfully registered to an access (3GPP access or non-3GPP access respectively) and the UE registers via the other access:

-
if the second access is located in the same PLMN or equivalent PLMN (e.g. the UE is registered via a 3GPP access and selects a N3IWF located in the same PLMN), the UE shall use for the registration to the PLMN associated with the new access the UE Temporary identifier that the UE has been provided at the previous registration in the same PLMN or equivalent PLMN.

-
if the second access is located in a PLMN different from the registered PLMN of the first access (i.e. not the registered PLMN or an equivalent PLMN of the registered PLMN), (e.g. the UE is registered to a 3GPP access and selects a N3IWF located in a PLMN different from the PLMN of the 3GPP access, or the UE is registered over non-3GPP and registers to a 3GPP access in a PLMN different from the PLMN of the N3IWF), the UE shall use for the registration to the PLMN associated with the new access a UE Temporary identifier only if it has got one previously received from the same PLMN. However, if the UE does not already have a UE Temporary Identifier from the PLMN to which it is attempting to register or from an equivalent PLMN, the SUPI shall be used for the new registration.

When a UE 5G-GUTI assigned during a Registration procedure over 3GPP (e.g. the UE registers first over a 3GPP access) is location-specific, e.g. refers to a geographical Group Id, the same UE 5G-GUTI can be re-used over the non-3GPP access when the selected N3IWF function is in the same PLMN as the 3GPP access. When an UE 5G-GUTI is assigned during a Registration procedure performed over a Non 3GPP access (e.g. the UE registers first over a non-3GPP access) refers to a non-geographical Group Id, the 5G-GUTI may not be valid for NAS procedures over the 3GPP access and, in this case, a new AMF is allocated during the Registration procedure over the 3GPP access.

The deregistration request indicates whether it applies to the 3GPP access the non-3GPP access, or both.

If the UE is registered on both 3GPP and non-3GPP accesses and it is in CM-IDLE over non-3GPP access, then the UE or AMF may initiate a Deregistration procedure over the 3GPP access to deregister the UE only on the non-3GPP access, in which case all the PDU sessions which are associated with the non-3GPP access shall be released.

Registration Management over non-3GPP access is further defined in clause 5.5.2.

***** Next Change *****

5.6.9
Session and Service Continuity

5.6.9.1
General

The support for session and service continuity in 5G system architecture enables to address the various continuity requirements of different applications/services for the UE. The 5G system supports different session and service continuity (SSC) modes defined in this clause. The SSC mode associated with a PDU session does not change during the lifetime of a PDU session. The following three modes are specified with further details provided in the next clause:

-
With SSC mode 1, the network preserves the connectivity service provided to the UE. For the case of PDU session of IPv4 or IPv6 type, the IP address is preserved.

-
With SSC mode 2, the network may release the connectivity service delivered to the UE and release the corresponding PDU session. For the case of IPv4 or IPv6 type, the network may release IP address(es) that had been allocated to the UE.

-
With SSC mode 3, changes to the user plane can be visible to the UE, while the network ensures that the UE suffers no loss of connectivity. A connection through new PDU session anchor point is established before the previous connection is terminated in order to allow for better service continuity. For the case of IPv4 or IPv6 type, the IP address is not preserved in this mode when the PDU Session anchor changes.

NOTE:
In this Release, the addition/removal procedure of additional PDU session anchor in a PDU session for local access to a DN is independent from the SSC mode of the PDU session.
***** Next Change *****

5.6.9.2.2
SSC Mode 2

If a PDU session of SSC mode 2 has a single PDU session anchor, 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. request from Application Function, based on load status, etc. At establishment of the new PDU session, a new UPF acting as PDU session anchor can be selected.

Otherwise, if a PDU session of SSC mode 2 has multiple PDU session anchors (i.e., in case of multi-homed PDU sessions or in case UL CL applies to a PDU session of SSC mode 2), the additional PDU session anchors may be released or allocated.

SSC mode 2 may apply to any PDU session type and to any access type.

NOTE:
In UL CL mode, the UE is not involved in PDU session anchor re-allocation, so that the existence of multiple PDU session anchors is not visible to the UE.
***** Next Change *****

5.6.11
UE Location change notification

When a PDU session is established or modified, or when the user plane path has been changed (e.g. UPF re-allocation), SMF may determine an area of interest, e.g. based on UPF service area, etc., and subscribe to AMF notifications. When the AMF detects that the UE has moved in or out of that area, it need notify SMF of the UE's new location.

Editor's note:
The granularity of the area of interest is FFS.

SMF subscribes to "UE mobility event Notification" service provided by AMF. During subscription, SMF provides the area of interest to AMF. The AMF sends UE's new location to SMF when AMF detects that the UE has moved in or out of that area.
In the case of LADN, the SMF only provides the LADN DNN to the AMF to subscribe to notifications when the UE enters or leaves the LADN service area. The AMF notifies the SMF when the AMF detects that the UE has moved in or out of the LADN service area.
The subscription may be maintained during the life of PDU session, regardless of the UP activation state of PDU session (e.g. PDU session UP connection activated or not).

Upon reception of new UE location notification from AMF, the SMF determines how to deal with the PDU session, e.g. re-allocate UPF, release PDU session, deactivate user plane connection for the PDU session, etc.

SMF may determine a new area of interest, and send a new subscription to the AMF with the new area of interest.

SMF unsubscribes to "UE mobility event Notification" service when PDU session is released.

The UE location change notification may also be subscribed by other NF.
***** Next Change *****

5.8.3
UP tunnel management for UE in CM_IDLE state

5GC shall support per PDU Session tunnelling on N3 between (R)AN and UPF and N9 between UPFs. If there exist more than one UPF involved for the PDU Session, any tunnel(s) between UPFs (e.g. in case of two UPFs, between the UPF that is an N3 terminating point and the UPF for PDU Session anchor) remains established when a UE enters CM-IDLE state. In the case of downlink data buffering by UPF, when mobile terminated (MT) traffic arrives at the PDU Session anchor UPF, it is forwarded to the UPF which buffer the data packet and further the UPF triggers a downlink data notification (DDN) to the SMF in the PLMN serving the UE via N4. The SMF in HPLMN is not aware of the UP activation state of a PDU Session.
When the UP connection of the PDU Session is deactivated, the SMF may release the UPF of N3 terminating point. In that case the UPF (e.g. the Branching Point/UL CL or PDU Session anchor) connecting to the released UPF of N3 terminating point will buffer the DL packets. Otherwise, when the UPF with the N3 connection is not released, this UPF will buffer the DL packets.
When the UP connection of the PDU Session is activated due to a down-link data arrived and a new UPF is allocated to terminate the N3 connection, a data forwarding tunnel between the UPF that has buffered packets and the new allocated UPF is established.
For a PDU Session whose the UP connection is deactivate and the SMF has subscribed the location change notification, when the SMF is notified of UE's new location from the AMF and detects that the UE has moved out of the service area of the existing intermediate UPF, the SMF may decide to maintain the intermediate UPF, remove the established tunnel between UPFs (in case of removal of the intermediate UPF) or relocate the tunnel between UPFs (in case of re-allocation of the intermediate UPF).
***** Next Change *****

5.11.1
Support for Dual Connectivity

Dual Connectivity involves two radio network nodes in providing radio resources to a given UE (with active radio bearers), while a single N2 termination point exists for the UE between an AMF and the RAN. The RAN architecture and related functions to support Dual Connectivity is further described in RAN specifications (e.g. TS 37.340 [31]).

The RAN node at which the N2 terminates, performs all necessary N2 related functions such as mobility management, relaying of NAS signalling, etc. and manages the handling of user plane connection (e.g. transfer over N3). It is called the Master RAN Node. It may use resources of another RAN node, the Secondary RAN node, to exchange User Plane traffic of an UE

If the UE has Access Restriction (either signalled from the UDM, or, locally generated by VPLMN policy in the AMF) the AMF signals these restrictions to the Master RAN Node as part of Access Restriction List; This may prevent the Master RAN node from setting up a Dual Connectivity for an UE.
Dual Connectivity provides the possibility for the Master RAN to request SMF:

-
For some or all PDU sessions of an UE: Direct all the DL User Plane traffic of the PDU session to the either the Master RAN Node or to the Secondary RAN Node. In this case, there is a single N3 tunnel termination at the RAN for such PDU session.

NOTE:
The terminating RAN Node, can decide to keep traffic for specific QFI(s) in a PDU session for a UE on a single RAT, or split them across the two RATs.

-
For some other PDU sessions of an UE: Direct the DL User Plane traffic of some QoS flows of the PDU session to the Secondary (respectively Master) RAN Node while the remaining QoS flows of the PDU session are directed to the Master (respectively Secondary) RAN Node. In this case there are, irrespective of the number of QoS Flows, two N3 tunnel terminations at the RAN for such PDU session.

The Master RAN may create and change this assignment for the user plane of a PDU session at any time during the life time of the PDU session;
In both cases, a single PDU session Id is used to identify the PDU session.

Additional functional characteristics are:

-
User location information reporting is based on the identity of the cell that is serving the UE in the Master RAN node.
-
Path update signalling related with Dual Connectivity and UPF re-allocation cannot occur at the same time.
***** Next Change *****

5.15.5.2.2
Modification of the Set of Network Slice(s) for a UE

The set of Network Slices for a UE can be changed at any time while the UE is registered with a network, and may be initiated by the network, or the UE under certain conditions as described below.
NOTE:
In this release of the specification it is assumed that the registration area allocated by the AMF to the UE shall have homogeneous support for network slices.
The network, based on local policies, subscription changes and/or UE mobility, operational reasons (e.g. a Network Slice instance is no longer available), may change the set of Network Slice(s) to which the UE is registered and provides the UE new Allowed NSSAI. The network may perform such change during a Registration procedure or trigger a notification towards the UE of the change of the Network Slices using a Generic UE Configuration Update procedure as specified in TS 23.502 [3], clause 4.2.4. The new Allowed NSSAI is determined as described in clause 5.15.5.2.1 (an AMF Re-allocation may be needed). The AMF provides the UE with the new Allowed NSSAI and TAI list, and:
-
If the changes to the Allowed NSSAI do not require the UE to perform a registration procedure:
-
The AMF indicates that acknowledgement is required, but does not indicate the need to perform a registration procedure;
-
The UE responds with a UE configuration update complete message for the acknowledgement.

-
If the changes to the Allowed NSSAI require the UE to perform a registration procedure (e.g. the new S-NSSAIs require a separate AMF that cannot be determined by the current serving AMF):
-
The serving AMF indicates to the UE that current 5G-GUTI is invalid and the need for the UE to perform a registration procedure after entering CM-IDLE state. The AMF shall release the NAS signalling connection to the UE to allow to enter CM-IDLE based on local policies (e.g. immediately or delayed release);
-
The UE initiates a registration procedure after the UE enters CM-IDLE state. The UE shall include SUPI and new Allowed NSSAI in the registration in this case.
When a Network Slice used for a one or multiple PDU Sessions becomes no longer available for a UE, in addition to sending the new Allowed NSSAI to the UE, the following applies:
-
In the network, if the Network Slice becomes no longer available under the same AMF (e.g. due to UE subscription change), the AMF indicates to the SMF(s) corresponding to the relevant S-NSSAI to autonomously release the UE's SM context
-
In the network, if the Network Slice becomes no longer available upon a change of AMF (e.g. due to Registration Area change), the new AMF indicates to the old AMF that the PDU Session(s) associated with the relevant S-NSSAI shall be released. The old AMF informs the corresponding SMF(s) to autonomously release the UE's SM context.
-
In the UE, the PDU session(s) context is implicitly released after receiving the Allowed NSSAI in the Registration Accept message.
The UE uses UE Configuration (e.g. NSSP) to determine whether ongoing traffic can be routed over existing PDU sessions belonging to other Network Slices or establish new PDU session(s) associated with same/other Network Slice.

In order to change the set of S-NSSAIs being used, the UE shall initiate a Registration procedure as specified in clause 5.15.5.2.1.1.

Change of set of S-NSSAIs to which the UE is registered (whether UE or Network initiated) may lead to AMF change subject to operator policy, as described in clause 5.15.5.2.1.

Editor's note:
The condition under which the UE is able to request the change of the Network Slices, and what it is able to request, are FFS.

5.15.5.2.3
AMF Re-allocation due to Network Slice(s) Support

During a Registration procedure in a PLMN, in case the network decides that the UE should be served by a different AMF based on Network Slice(s) aspects, then the AMF that first received the Registration Request shall redirect the Registration request to another AMF via the RAN or via direct signalling between the initial AMF and the target AMF. The redirection message sent by the AMF via the RAN shall include information for selection of a new AMF to serve the UE.
For a UE that is already registered, the system shall support a redirection initiated by the network of a UE from its serving AMF to a target AMF due to Network Slice(s) considerations (e.g. the operator has changed the mapping between the Network Slice instances and their respective serving AMF(s)). Operator policy determines whether redirection between AMFs is allowed.
***** End of Change *****
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