

SA WG2 Temporary Document
Page 1

3GPP SA WG2 Meeting #153E  			   	   S2-2208764
Elbonia, October 10-17, 2022	(was S2-2205820)

Source:	Ericsson 
Title:	KI#3: Proposal for Evaluation and Conclusion for KI#3
Document for:	Discussion/Approval
Agenda Item:	9.14
Work Item / Release:	FS_eNS_PH3
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1.	Discussion
This paper provides an evaluation and conclusion for KI#3.

2 Proposal
It is proposed to include the above information in an interim conclusion for KI#2
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Editor's note:	This clause will provide evaluation of different solutions.
7.3 	Evaluation for Key Issue 3
Solutions 8, 9 10, 11, 21, 22, 23, 24, 26, and 29 are proposed for KI #3.
Solutions for Temporary network slices Component
Solution 8:  Relies on the AMF (either via OAM to UDM and then to AMF or via OAM to AMF directly) to release PDU Sessions associated with S-NSSAI subject to be decomission releasing all the sessions with the UE just being informed and no UE changes assumed. The order and timing to release PDU sessions is left to operator’s policy. Considers that the emergency calls should be the last to be terminated and may delay the decomission of the network slice.
Solution 10: Proposes a validity timer sent to the UE in configured slices to be enforced by the UE and the (AMF, SMF, NSSF, PCF) network. The solution does not propose any PDU session transfer.
Solution 11: Allowed NSSAI contain a validity time for S-NSSAI. UE runs a timer and, when the validity timer expires, UE locally removes S-NSSAI from the allowed NSSAI list and the UE release PDU session associated with the corresponding S-NSSAI. AMFs can be supporting and non-supporting the new timing information, as AMF does not enforce the timing information. RAN impacts not described.
Solution 21: Proposes to use URSP rules as is with setting the Route Selection Validation Criteria according to the timing information for the S-NSSAI i.e. the UE re-evaluates the Route Selection Validation Criteria such that the timing conditions are met. The network through configuration removes the S-NSSAI from Allowed NSSAI. Involves no changes to procedures.  
Solution 22: Proposes to use URSP rules considering the network slice and location information for a slice to be removed. Proposes updating URSP rules to support that the UE need to re-apply all rules for what the UE is already using, and assumes existing validity conditions can be re-used for temporary slice usage. Proposes the AMF releases all PDU session associated with a removed slice. Involves no changes to procedures. As URSP rules are provided from HPLMN, they work only for HPLMN S-NSSAI. Also, it is to be discussed when the UE re-evaluates the Route Selection Validation Criteria as it seems TS 23.503 is stating “The UE uses the Route Selection Validation Criteria to determine whether or not a PDU Session should be established. The Time Window and Location Criteria are not required to be checked again during the lifetime of the PDU Session.” and “The UE receives the updated URSP rules and (re-)evaluates their validities in a timely manner…”. Therefore, to make the URSP work fully for the KI it seems some enhancements are needed.
Solution 24: Proposes timing info per slice is set by OAM to NG-RAN and AMF, and then NG-RAN and AMF again update each other using NGAP SETUP/CONFIGURATION UPDATE. UDM is provided by timing info for slices to be decommissioned or . Proposes including in the Allowed slices returned in the Registration Accept Response timing information. It is also proposed for slices subject to timing restriction that the SMF be informed by the UE or AMF at PDU session Establishment of the UE desired handling for a PDU session to be releases. Main intention seems to be to make the timing information available in all applicable NFs such that the use of the network slice is syncronized without any signaling between when slice is allowed to be used and when it is not. It is not clear as to how the SMF can restore a PDU session and over what slice, and how NG-RAN can trigger modification of a PDU Session. 
The following main different principles and aspects can be discussed:
1.	Whether the network slice as such is restricted in time (i.e. the slice is created and decomissioned over and over again) or the actual use of the network slice is restricted according to some timing restriction (e.g. a policy)
a.	It does not make sense to periodically create and decomission the same slice i.e. the only reasonable logic is that the actual slice is decomissioned once and if there is a restriction on use of a network slice at a certain time or some periodic time period, then that restriction does not need to impact the actual network slice support as such.
2.	Whether support is to handle decomission of a network slice or the slice availability/use is continuously changing as per some timing information
a.	It is reasonable to handle both aspects, but to separate them as decomission is for the network slice while the timing restriction is more reasonably being e.g a policy.
b.	Decomissioning of a network slice needs to work for both VPLMN S-NSSAI as well as HPLMN S-NSSAI, while timing restriction for a network slice is to be seen as a policy on the HPLMN S-NSSAI.
3.	Graceful termination aspects
a.	For decomissioning of a network slice, that happens only once per network slice, and considering that there are existing means to scale resources used for a slice and to change load balancing etc, there is no immediate need to provide a time/timer to NFs of when a network slice is to be decomissioned as the orchestration and LCM of the network slice can handle this from an OAM perspective. If a HPLMN S-NSSAI is to be decomissioned the current PCF and URSP can inform the UE by removing URSP rules including the HPLMN S-NSSAI some time before the network slice is to be decomissioned, and then UDM service can be used to indicate that the Subscribed S-NSSAI is no longer supported for the UE, the AMF then performs the logic as per the current specifications i.e. informs the UE and releases any PDU Session left, if any. As S-NSSAI used for emergency is always an S-NSSAI configured in serving PLMN, if the S-NSSAI for emergency is to be replaced, it is assumed that Emergency Configuration Data will be able to include for some time both the new S-NSSAI and the S-NSSAI to be decomissioned such that AMF can gradually phase out the old S-NSSAI and only use the new S-NSSAI. Also, an VPLMN S-NSSAI would not be decomissioned if also used for inbound roamers or it is decomissioned while then replaced by a another S-NSSAI e.g. using KI#1 functionality.
b.	For timing restriction aspects, the existing URSP rules includes validity conditions that the UE applies before establing new PDU Sessions, and the UE is assumed to re-evaluate the URSP rules in a timely manner. If there is a strict policy to be applied, then the URSP rules handling by the UE can be made more stringent e.g. URSP rules can be extended with the ability for the PCF to provide information how frequent the UE is to periodically re-evaluate the URSP rules and check the Route Selection Validation Criteria also for active usage. Also, as to enforce the actual usage the SMF can receive updated SM Policy from PCF with the timing information such that SMF can ensure there is no UP active outside of the allowed time. Further, if the periodicity is short enough, URSP rules can be enhanced with information such that UE is aware that the PDU Session can be kept while only UP is deactivated. There are no requirements to apply timing restrictions on VPLMN S-NSSAI without the HPLMN S-NSSAI having the same timing restrictions as that would break the VPLMN’s SLA with the HPLMN.
Solutions Network Slice Area of Service for services not mapping to existing TAs boundaries Component 
Solution 9: This solution proposes additional secondary TAI, which are virtual and for the sole purpose of enabling use of slice that don’t fully align with an existing TA. The secondary TAI are to be broadcast over the SIB. This solution has RAN impacts on all NG-RAN Nodes and changes the meaning of TA in relation to how Mobility Management works today. The O&M impacts are also significant. The claim that the level of operation and logic is retained at TAI level is not correct as the secondary TAIs are not TAIs as we have defined it in current systems and therefore it also creates a larger risk of misunderstanding when using a term that is close to existing term while meaning something else. Also, if the secondary TAI is a “real” TAI then the logic creates the same issues in the future i.e. new AoS does not met the TA boundaries of secondary TAI. The level of impacts to mobility is unclear. The solution increases considerably the size of the messages at the NG-RAN interfaces. 
Solution 11: This solution proposes new temporary network slices to be supported conditionally in specific TAs or a set of cells, and not across the entire RA. These temporary slices can only be used in these TAs or cells where they are supported. The solution has not described RAN impacts i.e. not clear if the S-NSSAIs are actually to be supported only in the defined subset or if the solution is a policy based solution in which the UE is required to refrain from using the S-NSSAI in the provided area. As the solution relies solely on UE logic, it can be discussed if solution also requires some network enforcement.
Solution 23: Supports inclusion of conditional slices in Registration Area Accept response to the UE. This solution is similar to solution 11, but it does not describe how services not meeting the existing TAs boundaries are solved. NG-RAN is assumed to report support on a per cell level granularity to the AMF, but other logic is missing.
Solution 26: proposes to use the existing per cell RRM Policy Ratio logic such that cells outside the wanted service area are given only shared resources for the concerned network slice. This enables the KPIs to be met while the UE is within the defined service area while when the UE is outside the defined service area while still within the TA supporting the S-NSSAI the S-NSSAI is supported but with reduced capabilities and that also enables the possibility to steer the UE back to the defined service area as soon as possible with using existing mechanisms. The solution enables the users to get the requested services and KPIs as per defined SLA, and efficiently get back to service if the UE temporary needs to access a cell outside of the area. The solution does allow the UE to access cells also outside the defined service area if there are resources i.e. it does not prohibit a complete access to the cell. 
NOTE:	Not explicitly stated in the solution, but Resource Status Reporting procedure over Xn allows NG-RAN nodes to share resource availability of network slices per cell, i.e. cells where no slice availability has been configured will show low or no available resources that also is taken into account at mobility.
Solution 29: proposes returning to the UE in the list of rejected slices, the TAs where they are only available within the RA, or a list of partially support slices with a partial RA. While solution discusses cell level support, it seems the information given is per TA availability of slices. Major impacts to the system to apply some common syncronized logic of whether UP is activated based on the cell, i.e. not a robust solution as well as the solution requires logic to be applied also if S-NSSAI availability is strictly not supported.
Solution 44: proposes to apply per S-NSSAI Service Area Restrictions (SAR), this impacts the UDM of HPLMN, the NG-RAN of serving PLMN and the UE which all have to support this approach unless the per S-NSSAI based SAR is to be applied only by UE and AMF e.g. if there is no need to further steer the mobility of the UE. The solution supports roaming when HPLMN and VPLMN supports the functionality. At roaming the solution assumes that the area of service is for the HPLMN S-NSSAI that the VPLMN then applies to the VPLMN S-NSSAI i.e. if the HPLMN S-NSSAI has no service area restricting it is assumed that the VPLMN does not apply area restrictions. As per current SAR the solution allows UDM to provide geographical information such that HPLMN does not need to be configured with cell of VPLMN.
Solution 45 assumes the NG-RAN is configured with cells in TAs outside the AoS of a S-NSSAI as belonging to a CSAN (constrained service area) where the SLA is not met in the TA. This then results in a differentiated handling of UEs inside and outside the CSAN in the TA. There is no impact to the UE and 5GC about the CSAN so this can result in the UE and CN behaving as if the network slice is supported inside the whole TA. Charging aspects may need to be assessed and also whether waste of resources can occur when UE or network generate signalling assuming the S-NSSAI is supported (e.g. PDU session related messages for the S-NSSAI or SR for PDU sessions of S-NSSAI). 
The following main different principles can be determined:
1.	New network slice support granularity vs. additional logic applied as a policy
a.	Some solutions proposes to redefine the actual network slice support while other solutions relies on UE/AMF or OAM to restrict the usage of the network slice based on criteria added on top of existing network slice support.
b.	A redefinition of network slice support would have larger system impact and would apply equally for all UEs i.e. it would be more complex and could cause more signaling in case there is a wish to use a network slice for more than one customer/vertical as the requirements from each customer/vertical may differ and therefore there would be a need to always deploy a network slice per customer/vertical.
c.	If there is a wish to impact the UE’s mobility and cells to use when accessing the network for a specific S-NSSAI, then NSAG was developed in Rel-17 for this purpose in relation to idle mode mobility i.e. neighbour cell information can be configured according to a wanted network slice availability to limit/steer the UEs’ cell reselection. For connected mode mobility, the existing mechanisms in NG-RAN with additional input such as RFSP, Allowed NSSAI, MRL including SAR can rather be considered to be extended rather than changing the granularity of S-NSSAI support as it would considerably limit the system impacts. Also, Resource Status Reporting procedure over Xn allows NG-RAN nodes to share resource availability of network slices per cell, i.e. cells where no slice availability has been configured will show low or no available resources that also is taken into account at mobility.
2.	Support for roaming
a.	In general it can be questioned whether there is a demand for a per cell granularity of services when the UE is roaming. 
b.	There are some solutions that supports both roaming and non-roaming, and some that are unclear on the support.

NEXT CHANGE

8	Conclusions
Editor's note:	This clause will list conclusions that have been agreed during the course of the study item activities.
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The following principles are recommended as the base for the normative work for solution to KI#3:

-	For Temporary network slices component, it is proposed that:
a.	For decomission of a network slice, OAM and and NF implementation (e.g. by updating URSP rules and to deregister not used S-NSSAIs) can handle the functionality without further standardization. Whether OAM provides timing information to an NF as to allow the NF to apply a change of resource utilization in advance would be up to SA5.
b.	For timing restriction of the use of a network slice, URSP rules are enhanced with the requirement for the UE to re-evaluate the URSP rules periodically as per a standardized value or according to a value indicated by the PCF, and for the UE to apply the Route Selection Validation Criteria also for already established PDU Sessions and their traffic. As to enable enforcement in the network, the SMF enforces the UP of PDU Sessions and deactivates the UP according to the timing information that the SMF receives from PCF as part of the SM Policy. 
-	For Network Slice Area of Service for services not mapping to existing TAs boundaries component, it is proposed that:
a.	Clarify that URSP rules allows a per cell level granularity that the UE is required to validate before using a URSP including an S-NSSAI, and also that the UE to apply the Route Selection Validation Criteria also for already established PDU Sessions and their traffic. This would then ensure cell level granularity of service availability without any protocol impacts, unless URSP rules is to be explicitly enhanced with new indication that the UE is to apply the Route Selection Validation Criteria also for already established PDU Sessions and their traffic.
NOTE:	Resource Status Reporting procedure over Xn allows NG-RAN nodes to share resource availability of network slices per cell, i.e. cells where no slice availability has been configured can show low or no available resources and that is also taken into account at mobility. To influence idle mode cell re-selection, the neighbour cell lists can be configured to limit number of UEs, supporting slice based cell reselection, to re-select a cell outside the service area.
Editor’s note: It is FFS if there is a need to have a network slice support on a per cell level granularity of the UE mobility in idle and connected mode.
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