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Abstract: This contribution proposes the evaluation and conclusion of KI#5 Improved support of RAs including TAs supporting Rejected S-NSSAIs.
1. Introduction/Discussion
KI#5 studies whether and how to allow the UE to initiate a registration for an S-NSSAI which was rejected for the RA when the UE enters a TA that is part of the RA and the TA supports this S-NSSAI. 
Currently, 9 solutions are proposed for this key issue mainly in the following two categories: 
1. Based on allowed S-NSSAI, where AMF provides conditional allowed S-NSSAI with its support TA to UE (solution 11, 23, 25, 26) 
2. Based on rejected S-NSSAI, where AMF provides rejected S-NSSAI with its reject/support TA or new cause to UE (solution 25, 27, 28, 29, 30, 31)  
	Category
	Principles
	System Impacts 
	Solution

	1.Based on allowed S-NSSAI
	Re-Registration not needed
	Rejected S-NSSAI, Target S-NSSAI not updated.
	sol#11, sol#23, sol#26

	
	Non-Homogenized slice support in RA
	PDU session management procedure  (UE,AMF,SMF), NSAC(NSACF,AMF,SMF), Paging procedure (AMF,RAN, UE)
	sol#11, sol#23, sol#26

	
	New RA Range Defined
	Mobility Registration Update
	Sol#26

	
	New NSSAI type Defined
Additional TA information included in the Registration Accept message
	Registration Accept message should be Updated (UE, AMF)
Slice related network functions should be updated (UE,AMF,SMF,NSSF)
	sol#11, sol#23, sol#26

	2. Based on rejected S-NSSAI
	Re-Registration needed
	None.

	sol#25, sol#27, sol#28, sol#29, sol#30, sol#31

	
	Homogenized slice support in RA
	None.
	sol#25, sol#27, sol#28, sol#29, sol#30, sol#31

	
	New rejection cause value
	Registration Accept message should be Updated (UE, AMF).
	sol#25, sol#28, sol#29, sol#30 

	
	Additional TA information included in the Registration Accept message
	Registration Accept message should be Updated (UE, AMF)
	sol#25, sol#27, sol#28, sol#29, sol#31



Observation 1: Both categories reuse the existing procedure (UE registration procedure/UE configuration update procedure) to provide additional TA granularity slice support information to UE. 
Observation 2: Category 1 defines a new NSSAI with TA information, Categories 2 reuses the rejected S-NSSAI with additional clause and TA information.  
Observation 3: Category 1 does not require UE to perform registration update for using a requested S-NSSAI not supported in the previous TA. Category 2 requires UE to perform the registration update.   
According to TS23.501 clause 5.15.5.2.1 Registration to a set of Network Slices, AMF or NSSF decides on the allowed NSSAI, rejected S-NSSAI and target NSSAI (if at least one S-NSSAI in the Requested NSSAI is not available in the current UE's Tracking Area) based on UE’s current tracking area.  
Category 2 is aligned with the current procedure and logic, where the network determines and updates UE on the allowed NSSAI, rejected S-NSSAI and target NSSAI based on UE’s new TA when receives the UE registration update request.  While in category 1, the network is not aware of the TA change of the UE if UE is in the idle mode and allowed NSSAI, rejected S-NSSAI and target NSSAI are not updated according to the new TA, which may have impacts to the current system design.
For solutions in Category 1, procedures related to slice management and service consuming such as NSAC, PDU Session management, Paging and Registration procedure are impacted and the impacts are not fully discussed in this TR yet.
For instance, since UE does not send MRU request to network when using the partial allowed S-NSSAI, NSACF would not count this UE as registered in the slice according to the current procedure. In case UE established a PDU session with the partial allowed S-NSSAI in supported TA and moved into other TA afterwards, it is not clear how the network manages the established PDU session or page the UE since the related policies are based on allowed NSSAI and rejected S-NSSAI only.  
For solutions in Category 2, only Registration procedure is impacted and only UE and AMF should be updated to support this feature. 
When rejected S-NSSAI is provided together with the supported/not supported TA information, UE can trigger registration update to use a rejected S-NSSAI in a supported TA. Thus, there is no need for additional cause value. 
Therefore, it is proposed to take Category 2 solution as the baseline for KI#5 and agree on the following principles: 
-	AMF provides additional supported/not supported TA information regarding a rejected S-NSSAI in the RA to UE in the registration procedure and UE configuration procedure.
-	The current concept of allowed NSSAI and uniform support of it in UE’s RA should not change.
-	No new NSSAI type should be defined.
-	UE shall be able to trigger registration update to use a rejected S-NSSAI in a supported TA.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-41.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change (all new) * * * *
[bookmark: _Toc23254045][bookmark: _Toc97057180][bookmark: _Toc97266758][bookmark: _Toc104302605][bookmark: _Toc104359571][bookmark: _Toc104872764]7	Overall Evaluation
Editor's note:	This clause will provide evaluation of different solutions.
[bookmark: _Toc104302606][bookmark: _Toc104359572][bookmark: _Toc104872765][bookmark: _Toc22214914][bookmark: _Toc23254047][bookmark: _Toc97057181][bookmark: _Toc97266759]7.5	Evaluation for KI#5
The related solutions are #11, 23, 25, 26, 27, 28, 29, 30, 31. 
[bookmark: _Toc104302607][bookmark: _Toc104359573][bookmark: _Toc104872766]The first category is based on allowed S-NSSAI, where AMF provides conditional allowed S-NSSAI with its support TA to UE (solution 11, 23, 25, 26).
The second category is based on rejected S-NSSAI, where AMF provides rejected S-NSSAI with its reject/support TA or new cause to UE (solution 25, 27, 28, 29, 30, 31)  
Table 7.X-1: Evaluation of KI#5 related principles


	Category
	Principles
	System Impacts 
	Solution

	1.Based on allowed S-NSSAI
	Re-Registration not needed
	Rejected S-NSSAI, target S-NSSAI not updated.
	sol#11, sol#23, sol#26

	
	Non-Homogenized slice support in RA
	PDU session management procedure (UE,AMF,SMF), NSAC(NSACF,AMF,SMF), Paging procedure (AMF,RAN, UE)
	sol#11, sol#23, sol#26

	
	New RA Range Defined
	Mobility Registration Update
	Sol#26

	
	New NSSAI type Defined
Additional TA information included in the Registration Accept message
	Registration Accept message should be Updated (UE, AMF)
Slice related network functions should be updated (UE,AMF,SMF,NSSF)
	sol#11, sol#23, sol#26

	2. Based on rejected S-NSSAI
	Re-Registration needed
	None.

	sol#25, sol#27, sol#28, sol#29, sol#30, sol#31

	
	Homogenized slice support in RA
	None.
	sol#25, sol#27, sol#28, sol#29, sol#30, sol#31

	
	New rejection cause value
	Registration Accept message should be Updated (UE, AMF).
	sol#25, sol#28, sol#29, sol#30 

	
	Additional TA information included in the Registration Accept message
	Registration Accept message should be Updated (UE, AMF)
	sol#25, sol#27, sol#28, sol#29, sol#31



Both categories reuse the existing procedure (UE registration procedure/UE configuration update procedure) to provides additional TA granularity slice support information to UE. 
Category 1 defines a new NSSAI with TA information, Categories 2 reuses the rejected S-NSSAI with additional clause and TA information.  
Category 1 does not require UE to perform registration update for using a requested S-NSSAI not supported in the previous TA. Category 2 requires UE to perform the registration update.
Category 2 is aligned with the current procedure and logic, where the network determines and updates UE on the allowed NSSAI, rejected S-NSSAI and target NSSAI based on UE’s current TA
For solutions in Category 1, procedures related to slice management and service consuming such as NSAC, PDU Session management, Paging and UE Registration are impacted and the impacts are not fully discussed in this TR yet. For solutions in Category 2, only Registration procedure is impacted and only UE and AMF should be updated to support this feature.
When rejected S-NSSAI is provided together with the supported/not supported TA information, UE can trigger registration update to use a rejected S-NSSAI in a supported TA. Thus, there is no need for additional cause value. 

* * * * Second change (all new) * * * *
8	Conclusions
Editor's note:	This clause will list conclusions that have been agreed during the course of the study item activities.
8.X	Conclusions for Key Issue #5
The following principle is proposed to be part of the conclusion for further study and normative work:
[bookmark: _GoBack]-	AMF provides additional supported/not supported TA information regarding a rejected S-NSSAI in the RA to UE in the registration procedure and UE configuration procedure if the UE supports. The UE shall be able to request a rejected S-NSSAI in a supported TA based on the additional supported/not supported TA information.
-	The current concept of allowed NSSAI and uniform support of it in UE’s RA should not change.
-	No new NSSAI type should be defined.
-	If UE requests a rejected S-NSSAI in a supported TA, UE shall trigger registration update.
* * * * End of changes * * * *
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