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	Reason for change:
	In the current handling there are scenarios possible such as:

1) UE is not updated of the UE parameters using UPU container or Steering of Roaming information using the SoR container and network may consider the procedure as successful. This can result in UE not being updated with correct parameters resulting in UE never taking the new configuration/information into use. For example: UDM initiates sending of UE parameters Update and has requested ACK from UE but AMF is not able to send the DL NAS TRANSPORT message due to RLF. In this case, If the UE parameters Update procedure was triggered due to Routing Indicator parameter change and the procedure is not completed, it may happen that the serving AMF may not select the correct UDM and AUSF instance to fetch UE subscription context or authentication vectors as per TS 23.501 sections 6.3.4 and 6.3.8.
2) UE has updated the UE parameters using the UPU container or Steering of Roaming information using the SoR container and network is not aware if the procedure is successful. For example: UDM initiates sending of UE parameters Update and has requested ACK from UE, UE receives the UPU or SoR container but is not able to send the ACK in the UL NAS TRANSPORT message due to RLF. This can result in network later re-attempting to update the UE with the same information that it is already updated with. If the UE parameters Update procedure was triggered due to Routing Indicator parameter change and the procedure is not completed, it may happen that the serving AMF may not select the correct UDM and AUSF instance to fetch UE subscription context or authentication vectors as per TS 23.501 sections 6.3.4 and 6.3.8.
3) UE may be out of coverage when UDM triggers change of UE parameters or Steering of Roaming information and UDM has not requested for an ACK for these procedures. UDM may consider the procedure as successfully done but UE is not updated with the new information.

Therefore, it is necessary that the UE parameters update and Steering of  Roaming procedures be modifed to handle the above scenarios.

	
	

	Summary of change:
	AMF to indicate UDM whether AMF was able to send to UE the updated information. 
If UDM requested for an ACK, then UDM to consider the procedure pending until it receives the ACK from UE.

	
	

	Consequences if not approved:
	Current handling is not sufficient to handle above scenarios it can result in UE not correctly being updated with UE parameters such as Routing Indicator change or Default configured NSSSAI or Steering of Roaming information.
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***** First change *****
[bookmark: _Toc20204291][bookmark: _Toc27894983][bookmark: _Toc36192064][bookmark: _Toc45193154]4.20	UE Parameters Update via UDM Control Plane Procedure
[bookmark: _Toc20204292][bookmark: _Toc27894984][bookmark: _Toc36192065][bookmark: _Toc45193155]4.20.1	General
The purpose of the control plane solution for update of UE parameters is to allow the HPLMN to update the UE with a specific set of parameters, generated and stored in the UDM, by delivering protected UDM Update Data via NAS signalling. The HPLMN updates such parameters based on the operator policies.
The UDM Update Data that the UDM delivers to the UE may contain:
-	one or more UE parameters including:
-	the updated Default Configured NSSAI (final consumer of the parameter is the ME).
-	the updated Routing Indicator Data (final consumer of the parameter is the USIM).
-	a "UE acknowledgement requested" indication.
-	a "re-registration requested" indication.
[bookmark: _Toc20204293][bookmark: _Toc27894985][bookmark: _Toc36192066][bookmark: _Toc45193156]4.20.2	UE Parameters Update via UDM Control Plane Procedure

[image: ]
Figure 4.20.2-1: UE Parameters Update via UDM Control Plane Procedure
1.	UDM decides to perform UE parameter update due to "Routing Indicator update data" or "Default Configured NSSAI update data".

If UDM decides to update Routing Indicator Data for the UE, then both the old UDM and AUSF instance and the new UDM and AUSF instance maintain access to UE subscription data.
21.	From UDM to the AMF: The UDM notifies the changes of the information related to the UE to the affected AMF by the means of invoking Nudm_SDM_Notification service operation. The Nudm_SDM_Notification service operation contains the UDM Update Data (e.g. "Routing Indicator update data", "Default Configured NSSAI update data") that needs to be delivered transparently to the UE over NAS within the Access and Mobility Subscription data. The UDM update data includes:
-	The updated parameters to be delivered to the UE (e.g. the updated Routing Indicator Data, the Default Configured NSSAI).
-	whether the UE needs to send an ack to the UDM.
[bookmark: _Hlk527400603]-	whether the UE needs to re-register after updating the data.
3. 	From AMF to UDM: If AMF determines that the UE is not reachable, then AMF invokes the Nudm_SDM_Info service operation to UDM indicating that the transmission of UE Parameters Update data is not successful. The UDM considers the procedure as UE Parameters Update procedure as pending and subsequent steps from 4-7 are skipped. The UDM may re-trigger the UE Parameters Update Procedure when AMF contacts UDM to update UE location or fetches UE subscription data. The UDM may choose to use the same CounterUPU to resend the UDM Update Data if no new authentication vector was generated for the UE.
42.	From AMF to the UE: the AMF sends a DL NAS TRANSPORT message to the served UE. The AMF includes in the DL NAS TRANSPORT message the transparent container received from the UDM. 
The UE compares the CounterUPU received in the DL NAS TRANSPORT message with the stored CounterUPU. If it is the same, then UE determines it has already processed the UDM Update data and skips the verification mechanisms defined in TS 33.501 [15] and continues with step 5 of sending an acknowledgement to the UDM. If the CounterUPU received is not same, then the UE proceeds with verifyingies the UDM Update Data provided by HPLMN based on mechanisms defined in TS 33.501 [15] that the UDM Update Data is provided by HPLMN, and:
-	If the security check on the UDM Update Data is successful, as defined in TS 33.501 [15] the UE either stores the information and uses those parameters from that point onwards, or forwards the information to the USIM; and
-	If the security check on the UDM Update Data fails, the UE discards the contents of the UDM Update Data.
53.	The UE to the AMF: If the UE has verified that the UDM Update Data is provided by HPLMN or verification was skipped in step 4 and the UDM has requested the UE to send an ack to the UDM, the UE sends an UL NAS TRANSPORT message to the serving AMF with a transparent container including the UE acknowledgement.
64.	The AMF to the UDM: If the AMF receives an UL NAS TRANSPORT message with a transparent container carrying a UE acknowledgement from the UE, the AMF sends a Nudm_SDM_Info request message including the transparent container to the UDM.
75.	This step is skipped if the UE in step 4 determines that it has already received the UDM update data. If the UDM has requested the UE to re-register, the UE waits until it goes back to RRC idle and initiates a Registration procedure as defined in TS 24.501 [25]. 
During the UE Parameter Update procedure if UDM detects change of AMF or if the same AMF contacts the UDM when the UE Parameter Update procedure is pending then based on the UDM update data, the UDM can follow the below next steps:
· If "Routing Indicator Data" change was indicated to the UE and the UDM detects that the AMF has selected the new UDM instance, then the accesss of UE subscription data by the old UDM instance can be deleted. If the AMF has selected the old UDM instance, then the old UDM instance can re-initiate the UE parameter update procedure.
· If "Default Configured NSSAI" change was indicated to the UE, then the UDM can re-initiate the UE parameter update procedure.

***** Second  change *****

[bookmark: _Toc20204446][bookmark: _Toc27895145][bookmark: _Toc36192242][bookmark: _Toc45193355]5.2.3.3.6	Nudm_SDM_Info service operation
Service Operation name: Nudm_SDM_Info
Description: Consumer NF provides UDM with information about the status of the subscription data management procedures. This service operation is used for:
-	providing acknowledgement from the UE to UDM about successful delivery of Steering of Roaming information via the AMF as defined in TS 23.122 [22].
-	providing acknowledgement from the UE to UDM about successful Network Slicing Configuration subsequent to delivery of the Network Slicing Subcription Change Indication via the AMF.
-	providing acknowledgement from the UE to UDM about successful delivery of UDM Update Data via the AMF as defined in clause 4.20.
-	providing acknowledgement from the AMF to UDM that the delivery of the UDM Update Data has failed as defined in clause 4.20.
Inputs, Required: SUPI, Info (e.g. UE acknowledgment of SoR information from UDM via AMF, UE acknowledgement of successful Network Slicing Configuration subsequent to delivery of the Network Slicing Subcription Change Indication via the AMF, UE acknowledgment of UDM Update Data from UDM via AMF, failed transmission of UDM Update Data from UDM via AMF, failed transmission of SoR information from UDM via AMF).
Inputs, Optional: None.
Outputs, Required: None.
Outputs, Optional: None.

*** End of changes ***
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