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Abstract of the contribution: Adds time zone change reporting as an event notification from AMF.
Change 1:
The list of events that AMF can report as events as captured in 23.502 does not include Time-zone change. 
Time-zone change is an event that PCF, NEF, SMF or AF (eg. P-CSCF) can subscribe to.  
Change 2:
For providing NPLI also states that an option is that the PCF may directly subscribe to user location and time zone changes directly from the AMF rather than just from SMF.
Change 3:
Also, added the condition to Nsfm services invoked by the AMF for providing Time zone change information.

Discussion: SHALL AMF piggyback location and time-zone information in N11 signalling, or is this optional?
With SBA, the SMF can always subscribe to ULI and time-zone information from AMF.  No specification changes are needed for this.
The main discussion is whether AMF SHALL piggyback the ULI and time-zone info on N11 signaling (just as MME does in EPC on S11) and the SBA subscription is another option for the SMF to use. Piggybacking ULI and time-zone in N11 signaling requires the AMF to keep track of whether it has already provided ULI when UE moved into new TAI during idle-mode and "delayed piggyback" this onto service request signalling with SMF. Piggybacking the information on N11 is more complex logic in AMF. The SMF subscribing to AMF or subscribing via the NEF may reduce this complexity in AMF. Also, reporting of the location and time-zone information piggybacked on N11 signalling has to be done per PDU session, where as subscription directly to AMF may be performed on a per-UE basis by SMF. To further reduce signalling of notification information from the AMF may be achieved by SMFs subscribing via the NEF.
Proposal: SA2 to discuss if piggybacking of ULI and time-zone information in N11 signalling should be made optional.

4. Proposed changes to specification
Changes to 23.501 and 23.502
TS 23.501
************************* 23.501 START CHANGE **********************
[bookmark: _Toc494348516]5.6.2	Interaction between AMF and SMF
The AMF and SMF are separate Network Functions.
N1 related interaction with SMF is as follows:
-	The single N1 termination point is located in AMF. The AMF forwards SM related NAS information to the SMF based on the PDU session ID in the NAS message. Further SM NAS exchanges (e.g. SM NAS message responses) for N1 NAS signalling received by the AMF over an access (e.g. 3GPP access or non-3GPP access) are transported over the same access.
-	The serving PLMN ensures that for N1 NAS signalling received by the AMF over an access (e.g. 3GPP access or non-3GPP access) further SM NAS exchanges (e.g. SM NAS message responses) are transported over the same access.
-	SMF handles the Session management part of NAS signalling exchanged with the UE.
-	The UE may request registration and PDU session establishment at the same time. Otherwise, the UE shall only initiate PDU session establishment in RM-REGISTERED state.
-	When a SMF has been selected to serve a specific PDU session, AMF has to ensure that all NAS signalling related with this PDU session is handled by the same SMF instance.
-	Upon successful PDU session establishment, the SMF stores the Access Type that the PDU session is associated.
N11 related interaction with SMF is as follows:
-	The AMF reports the reachability of the UE based on a subscription from the SMF, including:
-	the UE location with respect to the area of interest indicated by the SMF (e.g. the LADN service area).
-	The SMF indicates to AMF when a PDU session has been released.
-	Upon successful PDU session establishment, AMF stores the identification of serving SMF of UE and SMF stores the identification of serving AMF of UE including the AMF set. When trying to reach the AMF serving the UE, the SMF may need to apply the behaviour described for "the other CP NFs" in clause 5.21.
N2 related interaction with SMF is as follows:
-	Some N2 signalling (such as Handover related signalling) may require the action of both AMF and SMF. In such case, the AMF is responsible to ensure the coordination between AMF and SMF. The AMF may forward the SM N2 signalling towards the corresponding SMF based on the PDU session ID in N2 signalling.
N3 related interaction with SMF is as follows:
-	In case of UE having multiple established PDU sessions using multiple UPFs, the SMF supports the independent activation of UE-CN user plane connection per PDU session.
N4 related interaction with SMF is as follows:
-	The SMF(s) supports the end-to-end control functions on PDU sessions (including any N4 interface to control the UPF(s)).
-	When it is made aware by the UPF that some DL data has arrived for a UE without downlink N3 tunnel information, the SMF interacts with the AMF to initiate Network Triggered Service Request procedure. In this case, if the SMF is aware that the UE is unreachable or if the UE is reachable only for regulatory prioritized service and the PDU session is not for regulatory prioritized service, then the SMF shall not inform DL data notification to the AMF
In order to support charging data collection and to fulfill regulatory requirement (in order to provide NPLI - Network Provided Location Information- as defined in TS 23.228 [15]) related with with the set-up, modification and release of IMS Voice calls or with SMS transfer  the following applies 
-	At the time of the establishment of a PDU session, the AMF provides the SMF with the PEI of the UE if the PEI is available at the AMF. 
-	When it forwards UL NAS or N2 signalling to a peer NF (e.g. to SMF or to SMSF) or during the activation of  the user Plane of a PDU session, the AMF provides any User Location Information it has received from the 5G AN as well as the Access Type (3GPP – Non 3GPP) of the AN over which it has received the UL NAS or N2 signalling. The AMF provides also the corresponding UE Time Zone.
-	The User Location Information, the the access type  and the UE Time Zone may be further exposed by SMF and/or the AMF. The PCF  may get this information  in order to provide NPLI to applications (such as IMS) that have requested it.
-	The  User Location Information may correspond to 
-	in case of a NG-RAN: a Cell-Id.
-	in case of a N3IWF: an UE local IP address (used to reach the N3IWF) and optionally UDP or TCP source port number (if NAT is detected).
The AMF is responsible of selecting the SMF per procedures described in clause 6.3.2. For this purpose, it gets subscription data from the UDM that are defined in that clause. Furthermore, it retrieves the subscribed UE-AMBR from the UDM to send it to the (R)AN as defined in clause 5.7.2
AMF-SMF interactions to support LADN are defined in clause 5.6.5.
************************* END CHANGE **********************
TS 23.502

************************* 23.502 FIRST CHANGE **********************

[bookmark: _Toc493855984]5.2.2.3	Namf_EventExposure service
[bookmark: _Toc493855985]5.2.2.3.1	General
Service description: This service enables an NF to subscribe and get notified about an event.
 Following UE mobility information event are considered:
-	Location changes (TAI, Cell ID, N3IWF node, UE local IP address and optionally UDP source port number);
-	Time zone changes
-	AN type changes (3GPP access or non-3GPP access);
-	Registration state changes (Registered or Deregistered);
-	Connectivity state changes (IDLE or CONNECTED);
-	UE loss of communication;
-	UE reachability status along with optional list of sessions to be activated; 
[bookmark: _Hlk487399649]-	Mobility statistics and
 -	UE indication of switching off SMS over NAS service.
As well as monitoring events, as described in clause 5.4.2.
The following service operations are defined for the Namf_EventExposure service.

************************* 23.502 SECOND CHANGE **********************
[bookmark: _Toc493856066]5.2.8.2.6	Nsmf_PDUSession_Update SM Context service operation
Service operation name: Nsmf_PDUSession_Update SM Context.
Description: It allows to update the SM Context of a certain PDU Session due to new/updated N1/N2 SM information.
Known NF Consumers: AMF.
Input, Required: SUPI, PDU Session ID.
Input, Optional: N1 SM container, N2 SM information, Operation type (e.g. activate, deactivate), UE location information, AN type, UE Time zone.
Output, Required: Result Indication.
Output, Optional: Cause, N2 SM information (e.g. QFI, UE location information, notification indication indicating that the QoS targets cannot be fulfilled), N1 SM container to be transferred to the AN/UE.
See step 1a, 1e, 3a, 7 of clause 4.3.3.2 and step 1a, 1e, 4a, 8, 8a of clause 4.3.3.3 for an example usage of this service operation.
If the UE Time Zone has changed compared to the last reported UE Time Zone for the PDU Session ID, then the AMF shall include the UE Time Zone IE as an input parameter.

[bookmark: _Toc493856067]5.2.8.2.7	Nsmf_PDUSession_Release SM Context service operation
Service operation name: Nsmf_PDUSession_Release SM Context.
Description: It allows to release the SM Context of a certain PDU Session (e.g. UE is being deregistered).
Known NF Consumers: AMF.
Input, Required: SUPI, PDU Session ID.
Input, Optional: UE location information, AN type, UE Time zone.
Output, Required: Result Indication.
Output, Optional: Cause.
See step 1a, 3a of clause 4.3.4.2 and step 1a, 6a of clause 4.3.4.3 for an example usage of this service.
If the UE Time Zone has changed compared to the last reported UE Time Zone for the PDU Session ID, then the AMF shall include the UE Time Zone IE as an input parameter.
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