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1. Introduction
The issue of excluding the S-NSSAI(s) in the pending NSSAI during the registration procedure was approved in S2-2003475. In subclause 5.15.5.2.1of TS 23.501, it states:
“The UE shall not include in the Requested NSSAI any of the S-NSSAIs from the Pending NSSAI the UE stores, regardless of the Access Type.”
During CT1 #124e and 125e, the conclusion has been discussed and there were some different views on how to fix it in stage 3 specification. Based on the SA2 conclusion, when the UE sends a registration request to the network and the NSSAA procedure will be performed or is ongoing, there may be some different assumptions on the network behaviours upon reception the registration request from the UE. Thus this paper will discuss user cases and compare impacts on specification based on different assumptions. 

2 Discussion
2.1 New requested NSSSAI received during NSSAA procedure in the same access type
In CT1 #124e and CT1 #125e, SA2 conclusion has been discussed as a baseline. However, we have different views on the network behaviour in such case. 
When the UE initiates a registration procedure, the network may decide to perform NSSAA procedure for some S-NSSAIs based on the subscription data and then return the pending NSSAI to the UE. Before the completion of NSSAA procedure. The UE may initiate a new registration in the same access type in cases defined in subclause 5.5.1.3.2 of TS 24.501 and include a new requested NSSAI. We have two difference assumptions on how to fill the requested NSSAI and how to understanding the requested NSSAI as:
1. The network assumes the new requested NSSAI will withdraw to request the previous S-NSSAIs subject to NSSAA in case that the NSSAA procedures have not been finished.
2. The network assumes the new requested NSSAI doesn’t impact the previous pending NSSAI.
The table 2.1-1 and table 2.1-2 provide two cases and compare the UE and network behaviours based on the two different assumptions.
Table 2.1-1: User case 1: UE withdraws to request the service of slice with a pending S-NSSAI
	
	Assumption 1
The network assumes the new requested NSSAI will withdraw to request the previous S-NSSAIs subject to NSSAA in case that the NSSAA procedures have not been finished.
	Assumption 2
The network assumes the new requested NSSAI doesn’t impact the previous pending NSSAI.

	Pro-condition
	1. The UE has successfully registered to the PLMN over 3GPP access and stored an allowed NSSAI for 3GPP access = {A, B}, and a pending NSSAI for both 3GPP access and non3GPP access = {C, D}. The NSSAA procedures for {C, D} are ongoing.
2. The UE wants to register and obtain services for slices {A, B, C} over 3GPP access.

	UE behaviour in case that all cases defined in 5.5.1.3.2 are not matched.
	The UE sends a new registration request and provides a requeted NSSAI = {A, B}. The UE receives an allowed NSSAI = {A, B} and no pending NSSAI.

Note: based on SA2 conclusion, the UE can’t include S-NSSAI C in the requested NSSAI. Thus if the UE want to withdraw request for slice subject to NSSAI via the updated requested NSSAI, it shall withdraw all the pending S-NSSAIs.

	The UE shall not initiate a new registration request. 


	UE behaviour in case that at least one case defined 5.5.1.3.2 is matched.

	The UE sends a new registration request and provides a requeted NSSAI = {A, B}. The UE receives an allowed NSSAI = {A, B} and no pending NSSAI. 

Note: based on SA2 conclusion, the UE can’t include S-NSSAI C in the requested NSSAI. Thus if the UE want to withdraw request for slice subject to NSSAI via the updated requested NSSAI, it shall withdraw all the pending S-NSSAIs.

	The UE sends a new registration request and provides a requeted NSSAI = {A, B}. The UE receives an allowed NSSAI = {A, B} and a pending NSSAI = {C, D}.


	Network behaviour upon reception of a new registration request
	The network aborts the current NSSAA procedure when a new registration with an updated requested NSSAI because the network assumes the request for slice {C, D} are withdrawn. The network returns an updated allowed NSSAI = {A, B} and no pending NSSAI.

	The network handles the NSSAA procedure and registration procedure separately. 
If the NSSAA procedures for slice {C, D} is not completed, the network returns an allowed NSSAI = {A, B} and a pending NSSAI = {C, D}.

	UE behaviour upon completion of the new registration procedure or NSSAA procedure
	Upon reception of the registration accept, the UE initiates a new registration and provides a requeted NSSAI = {A, B, C}. Then the NSSAA for slice C will be re-initiated. The UE receives an allowed NSSAI = {A, B} and a pending NSSAI = {C}.

	When the NSSAA procedures for all pending S-NSSAIs are completed, if the service of slice D is allowed for the UE, the UE initiates a new registration and provides a requeted NSSAI = {A, B, C}. The NSSAA for slice C has been completed and will not be re-iniated. The UE receives an allowed NSSAI = {A, B, C}



Table 2.1-2: User case 2: UE request the service of slice with an additional S-NSSAI
	
	Assumption 1
The network assumes the new requested NSSAI will withdraw to request the previous S-NSSAIs subject to NSSAA in case that the NSSAA procedures have not been finished.
	Assumption 2
The network assumes the new requested NSSAI doesn’t impact the previous pending NSSAI.

	Pro-condition
	1. The UE has successfully registered to the PLMN over 3GPP access, stored an allowed NSSAI for 3GPP access = {A, B}, and stored a pending NSSAI for both 3GPP access and non3GPP access = {C, D}. The NSSAA procedures for {C, D} are ongoing.
2. The UE wants to register and obtain services for slices {A, B, C, D, E} 

	UE behaviour
	The UE sends a new registration request and provides a requeted NSSAI = {A, B, E}. The UE receives an allowed NSSAI = {A, B, E} and no pending NSSAI. 

Note: If the UE always sends the updated requested NSSAI immediately as we require in user case 1, the previous request for slice {C, D} will be withdrawn.
	The UE sends a new registration request and provides a requeted NSSAI = {A, B, E}. 

	Network behaviour upon reception of a new registration request
	The network aborts the current NSSAA procedure when a new registration with an updated requested NSSAI because the network assumes the request for slice {C, D} are withdrawn. The network returns an updated allowed NSSAI = {A, B, E} and no pending NSSAI.

	The network handles the NSSAA procedure and registration procedure separately. 
If the NSSAA procedures for slice {C, D} is not completed, the network returns an allowed NSSAI = {A, B, E} and a pending NSSAI = {C, D}.

	UE behaviour upon completion of the new registration procedure or NSSAA procedure
	Upon reception of the registration accept, the UE initiates a new registration and provides a requeted NSSAI = {A, B, C, D, E}. Then the NSSAA for slice C and D will be re-initiated. The UE receives an allowed NSSAI = {A, B, E} and a pending NSSAI = {C, D}.

	The UE will not initiate any additional procedure.



Observation1：Comparing the exchange of the signalling and complexity, the assumption 2 is preferred.

Table 2.1-3 lists the possible change for TS 24.501.

Table 2.1-3: Possible changes based on assumption 2
	
	Clauses 
	Change part

	Possible change on UE side
	4.6.2.1
	A similar statement as SA2 should be added.
“Other than S-NSSAIs contained in the NSSAIs described above, the requested NSSAI can be formed based on the S-NSSAI(s) available in the UE (see subclause 5.5.1.3.2 for further details). The UE shall not include in the Requested NSSAI any of the S-NSSAIs from the Pending NSSAI the UE stores, regardless of the Access Type. In roaming scenarios, the UE shall also provide the mapped S-NSSAI(s) for the requested NSSAI, if available. The AMF verifies if the requested NSSAI is permitted based on the subscribed S-NSSAIs in the UE subscription and optionally the mapped S-NSSAI(s) provided by the UE, and if so then the AMF shall provide the UE with the allowed NSSAI for the PLMN or SNPN, and shall also provide the UE with the mapped S-NSSAI(s) for the allowed NSSAI for the PLMN if available. The AMF shall ensure that there are not two or more S-NSSAIs of the allowed NSSAI which are mapped to the same S-NSSAI of the HPLMN. In case all the S-NSSAIs included in the requested NSSAI are either rejected for the current PLMN or rejected for the current registration area, or the requested NSSAI was not included by the UE and there is no subscribed S-NSSAI(s) marked as default, the AMF may reject the registration request.”

	
	5.5.1.2.2
	Add a new restriction on how to generate the requested NSSAI.
“The UE shall include the requested NSSAI containing the S-NSSAI(s) corresponding to the slice(s) to which the UE intends to register with and shall include the mapped S-NSSAI(s) for the requested NSSAI, if available, in the REGISTRATION REQUEST message. If the UE has allowed NSSAI or configured NSSAI for the current PLMN, the requested NSSAI shall be either:
a)	the configured NSSAI for the current PLMN, or a subset thereof as described below, if the UE has no allowed NSSAI for the current PLMN;
b)	the allowed NSSAI for the current PLMN, or a subset thereof as described below, if the UE has an allowed NSSAI for the current PLMN; or
c)	the allowed NSSAI for the current PLMN, or a subset thereof as described below, plus one or more S-NSSAIs from the configured NSSAI for which no corresponding S-NSSAI is present in the allowed NSSAI and those are neither in the rejected NSSAI for the current PLMN nor in the rejected NSSAI for the current registration area nor in the rejected NSSAI for the failed or revoked NSSAA nor in the pending NSSAI.”

	
	5.5.1.3.2
	Add a new restriction(similar with change in 5.5.1.2.2)

	Possible change on network side
	5.5.1.3.4
	Add a restriction on adding subscribed S-NSSAIs marked as default into the pending NSSAI. (This main idea is included in C1-205566 from Apple.)
“ If the UE indicated the support for network slice-specific authentication and authorization, and if:
a)	the UE did not include the requested NSSAI in the REGISTRATION REQUEST message or none of the S-NSSAIs in the requested NSSAI in the REGISTRATION REQUEST message are allowed; and 
b)	all subscribed S-NSSAIs marked as default are subject to network slice-specific authentication and authorization;
the AMF shall in the REGISTRATION ACCEPT message include: 
a)	the "NSSAA to be performed" indicator in the 5GS registration result IE to indicate whether network slice-specific authentication and authorization procedure will be performed by the network; and
b)	pending NSSAI containing one or more subscribed S-NSSAIs marked as default for which network slice-specific authentication and authorization will be performed or is ongoing and one or more S-NSSAIs from the requested NSSAI of the previous REGISTRATION REQUEST message for which network slice-specific authentication and authorization will be performed or is ongoing.”

	
	5.5.1.3.4
	Add a restriction on adding subscribed S-NSSAIs marked as default into the allowed NSSAI. (This main idea is included in C1-205566 from Apple.)
“If the UE indicated the support for network slice-specific authentication and authorization, and if:
a)	the UE did not include the requested NSSAI in the REGISTRATION REQUEST message or none of the S-NSSAIs in the requested NSSAI in the REGISTRATION REQUEST message are allowed; and 
b)	one or more subscribed S-NSSAIs marked as default are not subject to network slice-specific authentication and authorization;
the AMF shall in the REGISTRATION ACCEPT message include:
a)	pending NSSAI containing one or more subscribed S-NSSAIs marked as default for which network slice-specific authentication and authorization will be performed or is ongoing and one or more S-NSSAIs from the requested NSSAI of the previous REGISTRATION REQUEST message for which network slice-specific authentication and authorization will be performed or is ongoing, if any; and
b)	allowed NSSAI containing one or more subscribed S-NSSAIs marked as default which are not subject to network slice-specific authentication and authorization or for which the network slice-specific authentication and authorization has been successfully performed.”

	
	5.5.1.3.4
	One option is add a new case. The other option is revised the current case.
Option1:
“ If the UE indicated the support for network slice-specific authentication and authorization, and if:
a)	the UE did not include the requested NSSAI in the REGISTRATION REQUEST message or none of the S-NSSAIs in the requested NSSAI in the REGISTRATION REQUEST message are allowed; and
b)	there is at least one S-NSSAI for which network slice-specific authentication and authorization will be performed or is ongoing;
the AMF shall in the REGISTRATION ACCEPT message include:
a)	the "NSSAA to be performed" indicator in the 5GS registration result IE to indicate network slice-specific authentication and authorization procedure will be performed or is on going; and
b)       pending NSSAI containing one or more S-NSSAIs for which network slice-specific authentication and authorization will be performed or is ongoing.”
Option2:
“ When the REGISTRATION ACCEPT includes a pending NSSAI, the pending NSSAI shall contain all S-NSSAIs for which network slice-specific authentication and authorization will be performed or is ongoing from the requested NSSAI of the (previous) REGISTRATION REQUEST message that was received over the 3GPP access, non-3GPP access, or both the 3GPP access or non-3GPP access.”
Option2:
“”

	
	
	



2.2 New requested NSSSAI received during NSSAA procedure in the other access type
In CT1 #125e, an issue of pending NSSAI management was raised. The table 2.2 provides a user case and compares the UE and network behaviours based on the two different assumptions.
1. The AMF records from which access type the S-NSSAI subject to NSSAA procedure is requested.
2. The AMF doesn’t record from which access type the S-NSSAI subject to NSSAA procedure is requested.
Table 2.2 provides a use case and compares the UE and network behaviours based on the two different assumptions.
[bookmark: _GoBack]Table 2.2:  UE requests different slice service over two access type separately
	
	Assumption 1
The AMF records from which access type the S-NSSAI subject to NSSAA procedure is requested.
	Assumption 2
The AMF doesn’t record from which access type the S-NSSAI subject to NSSAA procedure is requested.

	Pro-condition
	1. The UE registers over 3GPP access and includes requested NSSAI =  {A, B, C, D}. The allowed NSSAI =  {A, B} and stored a pending NSSAI= {C, D} are returned.
2. The UE wants to register and obtain services for slices {C, D, E, F} over non-3GPP access. The UE finds that {C, D} are in the pending NSSAI, the UE only provides a requeted NSSAI = {E, F}. The AMF decides to initiate a new NSSAA procedures for S-NSSAI {E}. The AMF sends an allowed NSSAI for non-3GPP access = {F}.

	Pending NSSAI included the registration accept message over non3GPP access.
	The pending NSSAI = {C, D, E} is returned.

The conclusion is based on such two statement in subclause 4.6.2.1 and 5.5.1.3.4 of TS 24.501.
“The pending NSSAI is managed regardless of access type i.e. the pending NSSAI is applicable to both 3GPP access and non-3GPP access for the current PLMN even if sent over only one of the accesses.”

 “When the REGISTRATION ACCEPT includes a pending NSSAI, the pending NSSAI shall contain all S-NSSAIs for which network slice-specific authentication and authorization will be performed or is ongoing from the requested NSSAI of the REGISTRATION REQUEST message that was received over the 3GPP access, non-3GPP access, or both the 3GPP access or non-3GPP access.”

	Upon completion (take success for the example) of NSSAA, the network behaviour of the allowed NSSAI update

	The AMF initiates a UCU procedure to provide the updated allowed NSSAI for 3GPP access = {A, B, C, D} and the updated allowed NSSAI for non-3GPP access = {E, F}.


	The AMF initiates a UCU procedure to provide the updated allowed NSSAI for 3GPP access = {A, B, C, D, E} and the updated allowed NSSAI for non-3GPP access = {C, D, E, F}.
Note: The UE doesn’t request the service of slice {E} over 3GPP access.

	UE behaviour upon completion of the new registration procedure or NSSAA procedure 
	The UE initiates a registration procedure over non3GPP access and provides the requested NSSAI = {C, D, E, F}.

	The UE may initiate a registration procedure over 3GPP access and provides the requested NSSAI = {A, B, C, D}.
Note: the UE may do nothing based on the implementation.






The network can’t distinguish the two cases in step 2:
1. The UE wants to register and obtain services for slices {C, D, E, F} over non-3GPP access.
2. The UE wants to register and obtain services for slices {D, E, F} over non-3GPP access.
Because the S-NSSAI = {C, D} are subject to NSSAA and included in pending NSSAI.
The last line in table 2.2 may be different in case 2. Based on different assumptions, the UE may:
Assumption 1: initiate a registration procedure over non3GPP access and provides the requested NSSAI = {C, D, E, F}.
Assumption 2: initiate a registration procedure over non3GPP access and provides the requested NSSAI = {C, D, E, F} and a registration procedure over 3GPP access and provides the requested NSSAI = {A, B, C, D }.

[bookmark: _Toc532993032]If the assumption 1 is accepted, it requires the network to store the access type from which these S-NSSAI(s) are requested and added in the pending NSSAI. Then the network can update the allowed NSSAI or rejected NSSAI independently over each access.

If the assumption 2 is accepted, at least 2 impacts on TS 24.501.
-	The UE indirectly requests an S-NSSAI from the pending NSSAI over other access type, which misalign with SA2 conclusion.
-	As limit of maximum allowed NSSAI, un-requested S-NSSAI included in allowed NSSAI over one access may cause valid S-NSSAIs are ignored.

Observation2：The assumption 1 has less impact on the frozen specification and is preferred.

3 Conclusion
For the issue in 2.1, clarifications should be added in TS 24.501 according to the table 2.1-3 based on assumption 2 in C1-206055.
For the issue in 2.2, if assumption 1 is accepted, clarifications should be added in TS 24.501 in C1-206057.
For the issue in 2.2, if assumption 2 is accepted, clarifications should be added in TS 24.501 in C1-206059.
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