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Abstract of the contribution: This solution proposes that the UE provides to the AMF the reason for registration with an S-NSSAI.
1. Discussion
The TR 23.700-41 state for the KI#6:
This Key Issue will study how to enable network-controlled behaviour and ensure the proper utilization of Slices in the system (e.g. what the network can request to the UE, and how, and what additional policies the network can provide to the UE) taking into account the above aspects (e.g. actual slice usage, UE activity, etc.)
[bookmark: _Hlk102642049][bookmark: _Hlk102642091]The main issue is that the network has to assure proper utilization of the network slices in the 5GS. The network-controlled behaviour of the UE, i.e. providing policies to the UE, is aleady a solution to the issue. However, it is not clear why the policies need to be provided to the UE, when the nerwork can internally apply the policies, assuming that the UE provides assistance information to the Requested NSSAI, e.g. the assistance information being the reason for registration with the S-NSSAI. 
[bookmark: _Hlk102642588][bookmark: _Hlk102644726]This paper proposes that the UE is configured to send the reason for registration with an S-NSSAI. The reasons for registration with S-NSSAI can be for example: (a) for immediate use; (b) for default applications or (c) proactive registration.  Then the network (AMF or NSSF), based on the reason for registration with S-NSSAI determines which S-NSSAI of the Requested NSSAI are included in the Allowed NSSAI.
2. Proposal
It is proposed to add a new solution to 3GPP TR 23.700-41.

* * * First Change * * * *
[bookmark: _Toc22214907][bookmark: _Toc23254040][bookmark: _Toc97057174][bookmark: _Toc97266752][bookmark: _Toc101245058][bookmark: _Toc97057175][bookmark: _Toc97266753][bookmark: _Toc97274375]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
	Solutions
	Key Issues

	
	KI#1
	KI#2
	KI#3
	KI#4
	KI#5
	KI#6

	Solution #1: Additional S-NSSAI associated with the PDU session
	X
	
	
	
	
	

	Solution #2: Slice Re-mapping Capabilities for Network Slice Service Continuity
	X
	
	
	
	
	

	Solution #3: Support of Network Slice Service continuity using SSC mode 3
	X
	
	
	
	
	

	Solution #4: PDU Session on compatible network slice
	X
	
	
	
	
	

	Solution #5: PDU session handover to a target CN with an alternative S-NSSAI support
	X
	
	
	
	
	

	Solution #6: Extended SoR VPLMN Slice Information transfer to UEs
	
	X
	
	
	
	

	Solution #7: Enabling awareness of Network Slice availability in VPLMNs
	
	X
	
	
	
	

	Solution #8: Gracefully network slice termination
	
	
	X
	
	
	

	Solution #9: Support of a Network Slice with an AoS not matching existing TA boundaries
	
	
	X
	
	
	

	Solution #10: Associating a validity timer with a temporary slice
	
	
	X
	
	
	

	Solution #11: Enabling UEs to Request S-NSSAIs not uniformly available
	
	
	X
	
	X
	

	Solution #12: Solution for Centralized Counting for Multiple Service Areas and 5GS-EPS Interworking
	
	
	
	X
	
	

	Solution #13: Hierarchical NSACF Architecture for Maximum UE/PDU Session number control
	
	
	
	X
	
	

	Solution #14: Maximum Number Distribution in multiple NSACFs
	
	
	
	X
	
	

	Solution #X: UE provided reason for registration to S-NSSAI
	
	
	
	
	
	X



* * * Second Change * * * *  ALL text is new
6.X	Solution #X: UE provided reason for registration to S-NSSAI
[bookmark: _Toc97057176][bookmark: _Toc97266754][bookmark: _Toc500949099][bookmark: _Toc22214909][bookmark: _Toc23254042]6.X.1	Introduction
This solution targets KI#6 on "Improved network control of the UE behaviour".  Particularly the issue is that the network has to assure proper utilization of the network slices in the 5GS.
It is assumed that the network is aware about the policies and conditions how a UE is allowed to register with the requested Network Slices. 
[bookmark: _Hlk102646620][bookmark: _Toc97057177][bookmark: _Toc97266755]6.X.2	Functional Description
[bookmark: _Toc500949101][bookmark: _Toc22214910]It is proposed that during registration procedure the UE provides assistance information associated with the S-NSSAIs of the Requested NSSAI. The assistance information is basically the reason for registration with the S-NSSAI. The reason for registration with the S-NSSAI can be one of the following:
a)	The S-NSSAI is requested due to need for 'immediate use': an application in the UE requests connectivity and a matching URSP rule or UE Local Policy determined to use an S-NSSAI (e.g. as part of the URSP rule's RSD). In this sense, the UE needs the slice registration for (immediate) usage
b)	The S-NSSAI is requested due to a match to 'default applications': based on local configuration, the UE is aware about the default applications and can determine the corresponding S-NSSAI (which can be identified as “always on” S-NSSAIs). For example, a voice-centric UE knows that IMS voice application is needed at any time, i.e. the IMS voice application is a default application. The corresponding S-NSSAI falls into this category. 
c)	The S-NSSAI is requested due to a 'proactive registration': based on UE implementation, the UE may want to register to an S-NSSAI in order to be able to immediately establish a PDU Session in this network slice when needed at some point of time. 

The network (e.g. the AMF) may configure the UE whether to include the reason for registration with the S-NSSAI.
[bookmark: _Hlk102645235]When the network (e.g. AMF or NSSF) receives a reason for registration with S-NSSAI, the network determines, based on internal policies and the received reason for registration with each S-NSSAI of the Requested NSSAIs, which S-NSSAI of the Requested NSSAI are included in the Allowed NSSAI.
[bookmark: _Toc23254043][bookmark: _Toc97057178][bookmark: _Toc97266756]6.X.3	Procedures
The Figure 6.X.3-1 shows the procedure how the UE provides the reason for registration with S-NSSAI and how the AMF (or NSSF) determines the Allowed NSSAI by considering the information received from the UE and UE Subscription Data from the UDM.


[bookmark: _Hlk102494227]Figure 6.X.3-1:  Procedure for UE registration with S-NSSAI having different reasons
The detailed description of the steps is provided as follows:
0.	The network (e.g. the AMF) may configure the UE whether to indicate the reason for registration with S-NSSAI. This step is shown as optional because indicating the reason for registration with S-NSSAI may be a default/mandatory behaviour and the configuration may be not needed.
1.	The UE determines the reason for registration for each S-NSSAI which is to be included in the Requested NSSAI.
	The details for the reason for registration for each S-NSSAI are described in clause 6.X.2.
2.	The UE sends NAS Registration Request message. The Requested NSSAI includes information about the reason for registration for each S-NSSAI.
3.	The network continues with the registration procedure, e.g. steps 2-19 from Figure 4.2.2.2.2-1 in TS 23.502 [5].
4a.	During the UE Subscription Data retrieval from the UDM, the AMF may receive a list of Subscribed S-NSSAIs indicating whether a UE is allowed to register with the S-NSSAI when the S-NSSAI is needed for use.
4b.	The AMF (or the NSSF) determines the Allowed NSSAI by considering the following information: (1) the reason for S-NSSAI registration from step 1; (2) the S-NSSAI type as per step 4a; and (3) current network conditions for each S-NSSAI from the Requested NSSAI (e.g. slice load, whether the S-NSSAI is subject to NSAC for maximum number of UEs, etc.).
5.	The AMF sends Registration Accept message to the UE including the Allowed NSSAI as determined in step 4b.
6.	The UE processes the Registration Accept message as known (e.g. step 21 from Figure 4.2.2.2.2-1 in TS 23.502 [5]).
Additionally, in an application request data connectivity and the corresponding S-NSSAI is not in the Allowed NSSAI, the UE first sends a request to register with the S-NSSAI before processing further RSDs or before the UE concludes that the RSD is invalid. 
[bookmark: _Toc23254044][bookmark: _Toc97057179][bookmark: _Toc97266757]6.X.4	Impacts on services, entities and interfaces
Impacts to the UE:
-	ability to determine the reason for registration with an S-NSSAI.
-	sending the reason for registration for each S-NSSAI part of the Requested NSSAI.
Impacts to the AMF:
-	Configuring the UE whether to send the reason for registration with an S-NSSAI.
-	Determining the Allowed NSSAI based on internal policies and the received reason for registration with each S-NSSAI of the Requested NSSAIs.

3GPP
SA WG2 TD

image1.emf
5G-AN UE

3. Registration procedure, e.g. steps 2-19 from 23.502 Figure 4.2.2.2.2-1

AMF/

NSSF

5. Registration Accept / UCU �«��Allowed NSSAI)

2. Registration Request �«��Requested NSSAI, reason for S-NSSAI registration) 

UDM/

UDR

4a-1. Nudm_SDM_Get Request (SUPI, ...) 

4a-2. Nudm_SDM_Get Reply (SUPI, «��Subscribed 

S-NSSAIs (indication Äregister when slice in use³���

4b. AMF/NSSF determines the Allowed NSSAI by 

considering:

1) the reason for S-NSSAI registration from step 2; 

2) S-NSSAI type as per step 4a;

3) current network situation (e.g. slice load, NSAC).

1. Determine the 

reason for registration 

with an S-NSSAI

6. UE behaviour

0. NW may configure the UE whether to indicate the reason for registration with S-NSSAI 


Microsoft_Visio_Drawing.vsdx
5G-AN
UE
3. Registration procedure, e.g. steps 2-19 from 23.502 Figure 4.2.2.2.2-1
AMF/
NSSF
5. Registration Accept / UCU (…, Allowed NSSAI)


2. Registration Request (…, Requested NSSAI, reason for S-NSSAI registration)
UDM/UDR


4a-1. Nudm_SDM_Get Request (SUPI, ...)
4a-2. Nudm_SDM_Get Reply (SUPI, …, Subscribed S-NSSAIs (indication „register when slice in use“))
4b. AMF/NSSF determines the Allowed NSSAI by considering:
1) the reason for S-NSSAI registration from step 2; 
2) S-NSSAI type as per step 4a;
3) current network situation (e.g. slice load, NSAC).
1. Determine the reason for registration with an S-NSSAI
6. UE behaviour
0. NW may configure the UE whether to indicate the reason for registration with S-NSSAI



