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Abstract: This contribution provides the discussion on the indication sent by the UE to indicate the network that which supported parameters set type the UE is able to receive in UPU procedure.
1
Introduction
LS in S2-2103760 (C1-212599) includes two solutions to allow the UE to indicate the network which supported parameters set type the UE is able to receive in UPU procedure.
Alternative 1: in the UPU transparent container carrying the UPU acknowledgement.
Alternative 2: in the registration request message during the registration procedure.
Based on the above two alternatives, the below discusses and analyzes which alternative is preferred for normative work.
2
Discussion
In Alternative 1, after UE successfully registers to the network, the UDM triggers UPU parameter update (UPU) procedure and asks the UE to include the indication of the supported parameters set type in the transparent container. After UDM receives the indication of the supported parameters set type, the UDM triggers again UPU procedure to deliver the UPU data of the indicated parameters set type to the UE.
In Alternative 2, UE includes the indication of the supported parameters set type in Registration Request during the registration procedure. When the AMF receives the indication of the supported parameters set type, the AMF forwards to the UDM. After the UE registers to the network, the UDM triggers UPU procedure to deliver the UPU data of the indicated parameters set type to the UE.
Based on the specification in TS 24.501, clause 5.4.5.3.3 has captured two parameters set types: i) Routing indicator update data ii) Default configured NSSAI.
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Observation 1: In Alternative 1, UDM at least needs to initiate one UPU procedure even if UDM does not have UDM update data (either "Routing indicator update data" or "Default configured NSSAI") to get the UE supported parameters set type. Then, UDM initiates again UPU procedure to provide the indicated parameters set type to the UE.

Observation 2: In Alternative 2, after UE successfully registers to the network, the UDM can initiate the UPU procedure to provide the indicated parameters set type to the UE since the UDM has known the supported parameters set type from the UE during registration procedure.
On the other hand, the potential newly added parameters set type that can be delivered in UPU procedure are 

-
NSSAA credentials

-
secondary authentication/authorization credentials

-
SNPN credentials 
Observation 3: UDM needs to support the new parameters set type at least listed above delivered to the UE using UPU procedure.
Comparing Alternative 1 with Alternative 2, it can see in below table:
	Parameters set type
	Alternative 1
	Alternative 2

	NSSAA credentials
	PLMN case: 

It works based on i) and ii) above
	PLMN case: 

It works 

	
	SNPN case: 

It works based on ii) and conditionally works based on i) when UE uses USIM for registration to the SNPN
	SNPN case: 

It works

	Secondary authentication/authorization credentials
	Same as NSSAA credentials case
	Same as NSSAA credentials case

	SNPN credentials
	ONN PLMN:
Same as NSSAA and secondary authentication/authorization cases
	ONN PLMN:

Same as NSSAA and secondary authentication/authorization cases

	
	ONN SNPN: 

It does not work for i) and ii).

For i), the UE does not have USIM

For ii), the UE does not have list of subscriber data.

Based on the above, the UDM cannot initiate at least one UPU procedure to get the UE supported parameters set type as mentioned by Alternative 1
	ONN SNPN:

It works. After registration, UDM just initiates UPU procedure to provide the UE with the SNPN credentials


Observation 4: Based on the table, the Alternative 2 is a future-proof solution and works for any cases as analysed above.
Comparing the interface impact between Alternative 1 and Alternative 2:

-
Alternative 1 uses the interface between the AMF and the UDM as specified in TS 23.502, clause 5.2.3.3.3 and clause 5.2.3.3.6 in UPU procedure:
-
Nudm_SDM_Notification (see clause 5.2.3.3.3)
-
Nudm_SDM_Info (see clause 5.2.3.3.6)
-
Alternative 2 uses the interface between the AMF and the UDM as specified in TS 23.502, clause 5.2.3.2.1 using in Registration procedure:
-
Nudm_UECM_Registration
For both alternatives, a new IE is required to include the indication of the supported parameters set type. Therefore, for both alternatives, when the AMF receives the new IE, the AMF forwards it to the UDM using the corresponding interfaces.

Observation 5: For both alternatives, the AMF forwards the received IE and then forwards to the UDM.
3
Proposal
Based on the Observation 1 to Observation 5, Alternative 2 is suggested to be included in normative work.
4
Conclusions
Alternative 2 is selected to be included in the normative work. 
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1)	successfully passes the integrity check (see 3GPP TS 33.501 [24]), the ME shall store the received UE parameter update counter as specified in annex C and proceed as follows:


i)	if the UE parameters update list includes a UE parameters update data set with UE parameters update data set type indicating "Routing indicator update data",


A)	the ME shall behave as if an SMS is received with protocol identifier set to SIM data download, data coding scheme set to class 2 message and SMS payload as secured packet contents of UE parameters update transparent container IE. The SMS payload is forwarded to UICC as specified in 3GPP TS 23.040 [4A]; and


B)	if the ACK bit of the UE parameters update header in the UE parameters update transparent container is set to "acknowledgment requested" and if the ME receives status bytes from the UICC indicating that the UICC has received the secured packet successfully, the ME shall send an acknowledgement in the Payload container IE of an UL NAS TRANSPORT message with Payload type IE set to "UE parameters update transparent container" as specified in subclause 5.4.5.2.2; and


C)	if the ME receives a REFRESH command from the UICC as specified in 3GPP TS 31.111 [22A] and if the REG bit of the UE parameters update header in the UE parameters update transparent container IE is set to "re-registration requested", and:


C1)	the UE is registered over 3GPP access, then the UE shall wait until it enters 5GMM-IDLE mode over 3GPP access or 5GMM-CONNECTED mode with RRC inactive indication, and then perform a de-registration procedure, delete its 5G-GUTI and initiate a registration procedure for initial registration as specified in subclause 5.5.1.2;


C2)	the UE is registered over non-3GPP access and does not have emergency services ongoing over non-3GPP access, then the UE shall locally release the N1 NAS signalling connection and enter 5GMM-IDLE mode over non-3GPP access, perform a de-registration procedure, delete its 5G-GUTI if the UE is registered to different PLMN on 3GPP access or the UE is not registered over 3GPP access, and then initiate a registration procedure for initial registration as specified in subclause 5.5.1.2; and


C3)	the UE is registered over non-3GPP access and has an emergency services ongoing over non-3GPP access, then the UE shall wait until the emergency services are completed before locally releasing the N1 NAS signalling connection and enter 5GMM-IDLE mode over non-3GPP access, perform a de-registration procedure, delete its 5G-GUTI if the UE is registered to different PLMN on 3GPP access or if the UE is not registered over 3GPP access, and then initiate a registration procedure for initial registration as specified in subclause 5.5.1.2.


then the UE shall initiate a registration procedure for mobility and periodic registration update as specified in subclause 5.5.1.3; and


2)	does not successfully pass the integrity check (see 3GPP TS 33.501 [24]) then the UE shall discard the content of the payload container IE;





ii)	if the UE parameters update list includes a UE parameters update data set with UE parameters update data set type indicating "Default configured NSSAI update data",


A)	if the ACK bit of the UE parameters update header in the UE parameters update transparent container is set to "acknowledgment requested" and if the UE parameters update list does not include a UE parameters update data set with UE parameters update data set type indicating "Routing indicator update data", the ME shall send an acknowledgement in the Payload container IE of an UL NAS TRANSPORT message with Payload type IE set to "UE parameters update transparent container" as specified in subclause 5.4.5.2.2


B)	the ME shall replace the stored default configured NSSAI with the default configured NSSAI included in the default configured NSSAI update data. In case of SNPN, the ME shall replace the stored default configured NSSAI associated with the selected entry of the "list of subscriber data" or the PLMN subscription with the default configured NSSAI included in the default configured NSSAI update data; and


C)	if the REG bit of the UE parameters update header in the UE parameters update transparent container is set to "re-registration requested" and the UE parameters update list does not include a UE parameters update data set with UE parameters update data set type indicating "Routing indicator update data", the UE shall wait until it enters 5GMM-IDLE mode and then the UE shall initiate a registration procedure for mobility registration update as specified in subclause 5.5.1.3.


	if the UE parameters update list does not include a UE parameters update data set with UE parameters update data set type indicating "Routing indicator update data", the UE used the old default configured NSSAI to create the requested NSSAI in a REGISTRATION REQUEST message, the UE does not have a configured NSSAI for the current PLMN and the UE has an allowed NSSAI for the current PLMN which contains one or more S-NSSAIs that are not included in the new default configured NSSAI, the UE shall wait until it enters 5GMM-IDLE mode and then the UE shall initiate a registration procedure for mobility and periodic registration update as specified in subclause 5.5.1.3; and


2)	does not successfully pass the integrity check (see 3GPP TS 33.501 [24]) then the UE shall discard the content of the payload container IE;
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