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1.	Discussion
[bookmark: _Hlk109722326][bookmark: _Toc104302607][bookmark: _Toc104359573][bookmark: _Toc104872766]PCF vs UDM for holding slice policy rules
This addresses this Editor’s Note:
 Editor's note:	Whether PCF, UDM or local configuration is driving this is FFS.  Network provides the settings from HPLMN to AMF in roaming case 
UE Policies for use of S-NSSAIs are network based, and not UE based. Hence there is no specific policy for an individual UE for a S-NSSAI use that is different from another UE use of that same S-NSSAI. As such, the use of UDM for storing S-NSSAI use is questionable. Additionally, some of the S-NSSAI policies can be location based considering things such as UE location, or area of service for the slice such as TAs, or parts of a TA where the slice can be used and where PCF already supports this. These aspects make the UDM not the right location for storing slice policies. 
Configuring these policies in the AMF require simultaneous update of all AMFs whenever there is any modification; additionally will likely be different for operators with multi-vendor AMFs.
The PCF plays a central role today in handling slices, adapting things when needed to the UE, and as such this is a natural extension of its role to store S-NSSAI policies and adapt them when needed. 
It is thus proposed to use PCF to store S-NSSAIs policies and return to AMF S-NSSAI related policies during the registration procedure. 
Timers and their interactions
This addresses this Editor’s Note:
 Editor's note:	It is FFS whether to add an indication of the time after which a PDU session is explicitly released after no application is detected to need it at the UE (timer running at UE only). The timer is provided by HPLMN or VPLMN of HPLMN allows any existing methods for UE configuration. After the timer expiry UE explicitly update SMF about PDU release.
It is unclear how this proposed timer interacts with the PDU session inactivity timer already proposed. 
Furthermore, it is also unclear how such a timer as proposed by this editor’s note allows the network to be in control, and it is also unclear how the network can specify such a timer in the first place. The network has no view of the applications being used and how they are designed. As such, specifying such a timer is not possible in most cases Additionally, assuming such a timer can be estimated by some means, the proposed timer is against the main key issue which is to enforce operator slice policies which are decided irrespective of applications using them. Finally, it is not possible to ascertain UE compliance to such a timer with no view on the internals of the UE and the applications therein. Hence, it is proposed to remove the editor’s note. Proposed timers are sufficient.
Roaming
This addresses this Editor’s Note:
Editor's Note: It is FFS Roaming principles in eUEPO for UE policies apply to UE policies including S-NSSAI related policies.
It is proposed to apply the roaming principles in eUEPO to UE policies related to slicing. The exact alignment to be done in the normative phase.
Implicit Timers in UE for Supporting UEs.
The use of implicit timers for supporting UEs have several issues:
· It is unclear how to synchronize the start of the timer in the UE and the network, either the AMF or SMF. The SMF for example subscribes to the UP to be notified of an inactive PDU session providing the timer to the UP; however, the actual start of the timer is implementation specific, same as in the UE. Hence, there is no way to deterministically synchronize the 2 timers. Nor is it possible to perform any reasonable verification for compliance on the UE side.
· The SMF must set the “N1 SM delivery can be skipped” to avoid paging a UE in Idle mode. 
OBSERVATION 1: There is no way to deterministically synchronize an implicit timer in the UE with a network timer as this is all implementation specific. In addition of not being verifiable.
Processing of modification to Network Timers
While it is OK to inform supporting UEs during initial registration of S-NSSAI deregistration timers before an S-NSSAI deregistration and PDU inactivity timer, before tearing down a PDU session, the network can change these timers later without informing the UE of the new timers. Informing the UE of the new timers is a huge overhead and is an improper use of scarce radio resources given that a lot of these UEs may also be in IDLE mode. 
OBSERVATION 2: The network can change its own timers and shall not report the new timer to the UE.
PROPOSAL  1: No need to run timers in the UE for PDU session inactivity nor for S-NSSAI deregistration as this complicates the UE behaviour and the UE will never be updated anyway. As such, it is proposed to simply run timers in the network and simply inform the UE of the timer for supporting UEs. It is up to the UE to run a local timer, and act on its expiry. It is also not essential that SMF informs supporting UEs of a PDU session Release. Synchronization with the UE occurs when the UE activates the PDU UP where it will be informed of non-existance of the PDU session.
Applicability of UE deregistration from an S-NSSAI
The current limitation of the applicability of UE deregistration from an S-NSSAI to slices that are only established when needed is not necessary and rather unjustified. UE deregistration can and should apply to any S-NSSAI the operator wants regardless of whether registration is only on demand. Additionally, it is not OK to remove the S-NSSAI from the Allowed slices once a UE is deregistered from an S-NSSAI unless the UE is provided with the configured S-NSSAI. 
FIRST CHANGE

8	Conclusions
Editor's note:	This clause will list conclusions that have been agreed during the course of the study item activities.
[bookmark: _Toc97057182][bookmark: _Toc97266760][bookmark: _Toc104302608][bookmark: _Toc104359574][bookmark: _Toc104872767]8.6	Conclusions for KI #6
The following conclusions are proposed for KI#6:
For a supporting UE, the following principles are agreed for normative work:
-	The network can configure slice-specific polices; more specifically, it is proposed to use PCF and/or UDM or local AMF configuration/policy for handling network policies related to S-NSSAIs subject to network control during the registration procedure. These policies can include one or more of the following components:
Editor's note:	Whether PCF, UDM or local configuration is driving this is FFS.  Network provides the settings from HPLMN to AMF in roaming case 
Editor's note:	It is FFS whether to add an indication of the time after which a PDU session is explicitly released after no application is detected to need it at the UE (timer running at UE only). The timer is provided by HPLMN or VPLMN of HPLMN allows any existing methods for UE configuration. After the timer expiry UE explicitly update SMF about PDU release.
-	Whether the registration needs to be performed based on demand/usage or configuration. This indication can be configured by HPLMN and/or VPLMN (if authorized by HPLMN, based on e.g UDM indication) and can be provided via existing UE configuration procedures e.g. together with the Configured NSSAI  .
-	Indication of the inactivity timer after which a PDU session may beis implicitly released at UE and SMF if no activity is detected. The timer runs at both the UE and the SMF, and is only informational for the UE. This timer is provided by the SMF at PDU session establishment time and in roaming cases it requires support from the SMF/UPF of the HPLMN (no VPLMN control if the PDU session is home routed). The UE also locally removes the S-NSSAI from the Allowed NSSAI after releasing the PDU session if it does not have any other PDU session for the same slice over the related access type. The AMF may also locally remove the S-NSSAI from the Allowed NSSAI based on indication from the SMF after completion of the PDU Session Release procedure if it does not find any other PDU session for the same slice over related access type provided that the UE has the configured S-NSSAIs.
NOTE 1: The UE may choose to run a local timer, but this is implementation specific.
NOTE 2: 	It is not essential that SMF informs supporting UEs of a PDU session Release. Synchronization with the UE occurs when the UE activates the PDU UP where it will be informed of non-existence of the PDU session.
-	Indication of the inactivity timer after which a slice is implicitly deregistered if no PDU sessions are present. This applies only tofor any sSlices that are established only when needed.. The timer runs at both the UE and the AMF, and is only informational for the UE. The timer is provided by the HPLMN or the VPLMN (AMF policy) during the Registration procedure together with the Configured NSSAI. The timer can be per S-NSSAI.
NOTE: The UE may choose to run a local timer, but this is implementation specific.
-	Inactivity timer, which are needed to release a PDU session or remove a given S-NSSAI from an Allowed NSSAI after an inactivity, may be set by authorized AF (if PLMN allows) and stored in the network (e.g UDM or PCF) per S-NSSAI/DNN. The timer from network can be obtained by an AMF and SMF respectively at the time of UE registration and PDU session establishment. An AF must be the exclusive user of an S-NSSAI for which it can provide timer release related information.
-	Network changes to timer related information would not be conveyed to the UE beyond the initial UE registration.
-	For EPS case, the PDN connections have similar handling to PDU sessions in 5GS.
-	If the UE indicates it support this specific feature as defined in KI#1, it is proposed to enable the network  to request the UE to transfer all PDU sessions from one S-NSSAI to another S-NSSAI.
For a non-supporting UE, the following principles are agreed for normative work:
-	The AMF determines to deregister the network slice if no PDU session is using the slice for a determined network slice inactivity time which runs only at the AMF.
-	The SMF determines to release the PDU session if no user data is sent over the PDU session for a determined PDU session inactivity time which runs only at the SMF. The AMF may, based on operator policies, also removes the S-NSSAI from the Allowed NSSAI based on indication from the SMF after completion of the PDU Session Release procedure if it does not find any other PDU session for the same slice over related access type.
-	Inactivity timer, which are needed to release a PDU session or remove a given S-NSSAI from an Allowed NSSAI after an inactivity, may be set by authorized AF (if PLMN allows and for slices solely dedicated for the AF and not shared with others) and stored in the network (e.g UDM or PCF per S-NSSAI/DNN. The timer from network can be obtained by an AMF and SMF respectively at the time of UE registration and PDU session establishment. An AF must be the exclusive user of an S-NSSAI for which it can provide timer release information.
-	For EPS case, the PDN connections have similar handling to PDU sessions in 5GS.
It is proposed to apply the roaming principles in eUEPO to UE policies related to slicing. The exact alignment to be done in the normative phase.


Editor's note:	It is FFS whether to conclude solutions for scenarios where the network applies dynamic configuration of network-controlled UE behaviour for the registration to a particular S-NSSAI.
Editor's note:	It is FFS Roaming principles in eUEPO for UE policies apply to UE policies including S-NSSAI related policies.


END OF CHANGES
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