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SA2 thanks RAN3 for the LS on "Response to LS Reply on Enhancement of RAN Slicing"

RAN3 requested SA2 to examine the candidate solutions and provide the assessment on CN impact/System level impact, if any is foreseen.
SA2 discussed the candidate solutions in TR 38.832 0.4.0 related to "mechanisms to support service continuity" and agreed the following initial assessment.

General assessment
A network slice is defined End-to-End within a network (PLMN, SNPN) and therefore a possible re-mapping between network slices needs to consider the E2E aspects. For example, if a PDU Session is established with UP activated then e.g. the AMF, SMF and UPF may be dedicated to the S-NSSAI and changing to another S-NSSAI would either require a change of the set of used NFs or if the NF is defined to support both "old" and "new" S-NSSAI then same NF could be maintained while the NF needs to be informed about the change of S-NSSAI as to apply any change of policies and configurations concerning the slice.
In principle S-NSSAI of serving PLMN for a PDU session can be changed at inter-PLMN NG Handover as stated in note 4 of table 5.6.1-1 in TS 23.501 " NOTE 4:	The S-NSSAI value of the Serving PLMN associated to a PDU Session can change whenever the UE moves to a different PLMN, while keeping that PDU Session." i.e. in principle similar logic can be used for a re-mapping at intra-PLMN NG Handover.

It should also be noted that at registration the CHF may be informed of the registered S-NSSAIs as for any charging related actions, i.e. if the registered S-NSSAIs are changed then the CHF may need to be updated with the new S-NSSAI.

The following table includes a solution specific assessment as per the solutions and their options in the TR.

	Solution
	Summary
	Assessment

	6.2.1	Re-mapping Policy in target NG-RAN node
	
	

	Option "Configuration in target NG-RAN node" and "Signaling in NG Setup Response"
	NG-RAN node is configured in advance with the re-mapping policy by the OAM or at NG Setup
	As the selection of NFs is done at the point of e.g. registration and PDU session establisihment and UP activation it is unlikely that the S-NSSAI support of the NFs to be selected is known by the OAM system unless the system is setup such that all NFs that can be selected always support both S-NSSAIs candidate for mapping. The solution would not work for legacy UEs. For SA2 this is an unlikely scenario and this solution is discouraged..

	Option "Signaling in NG Handover Request"
	At the time of handover, the CN includes in the NG Handover Request message the current PDU Session, the associated S-NSSAI and also the list of S-NSSAI(s) to which this PDU session can be re-mapped.
	With changes in CN (e.g. AMF and SMF learn the S-NSSAIs supported by the involved NFs and policing any policy for such mapping), the information can be known for inclusion in the NG Handover Request message. 
However, it is unclear whether the CN is assumed to always include such re-mapping candidates which may be a waste of signaling and processing.
The solution would not work for legacy UEs. 
Therefore this solution may be feasible but it is sub-optimal as it overloads the CN and it delays HOs unnecessarily.

	Option "Signaling from Source NG-RAN node"
	When the PDU session is created in the source NG-RAN node, the CN includes in the NGAP PDU Session Resource Setup Request message (or the Initial Context Setup Request message or the NG Handover Request message) the S-NSSAI associated with the PDU session and also the list of S-NSSAI(s) to which this PDU session can be re-mapped
	With changes in CN (e.g. AMF and SMF learn the S-NSSAIs supported by the involved NFs and applying any policy for such mapping), the information can be known for inclusion in the NG procedures affected. 
However, it is unclear whether the CN is assumed to always include such re-mapping candidates which may be a waste of signaling and processing. 
The solution would not work for legacy UEs. 
Therefore this solution may be feasible but it is sub-optimal as it overloads the CN and it delays HOs unnecessarily.

	Configuration Based Solution
	For scenario 1, slice re-mapping between different S-NSSAIs achieved via the prioritized resource modeling
For scenario 2, if the T-gNB does not support certain S-NSSAIs, these S-NSSAIs will not be included in the RRMPolicyMemberList,
	For scenario 1 the resource re-mapping described can be done within the NG-RAN. No system impacts foreseen.
For scenario 2, slice re-mapping is not done if target gNB does not support certain S-NSSAIs, as described, i.e. no CN or system impacts foreseen. The solution seems feasible.

	Candidate solutions with/without CN involvement
	(a) shows the re-mapping solution where both the RAN and CN parts are involved
(b) shows the re-mapping solution where the CN part of the slice is not changed while the RAN part of the slice is remapped
	Due to lack of details it is not possible to perform an assessment, but for (a) the evaluation should be similar to the solutions Option "Configuration in target NG-RAN node" and "Signaling in NG Setup Response"
Option "Signaling in NG Handover Request"
Option "Signaling from Source NG-RAN node".
For (b) the statement "RAN part of the slice is remapped" is not be aligned with the E2E nature of a network slice. If the target RAN serves the QoS Flow traffic with policies associated to a slice different from the slice the CN applies to the same QoS Flows, an E2E slice treatment cannot be guaranteed.
It is unclear whether the solution works for legacy UEs.

	Slice resource re-partitioning
	Allow a slice to use another slice’s resources on a temporary basis i.e. making the partition soft
	This seems to not require a change of S-NSSAI and is a matter of RAN internal logic with possible OAM/SA5 impacts. Feasible from an SA2 point of view.

	5GC Solution based on SSC-mode 3
	Use of SSC mode 3 in 5GC and UE to re-establish PDU Sessions with new S-NSSAIs
	Performing re-establishment of PDU Sessions with SSC mode 3 is possible, but the AMF and other shared NFs must support these new S-NSSAIs as well.  The UE must have these new S-NSSAIs in the allowed NSSAI. There is a lack of details for a complete assessment e.g. what triggers the UE to perform the procedure. The solution would not work for legacy UEs.

	Slice Remapping decision in 5GC
	gNB should be aware that re-mapping may be used, and select NG based HO when needed and 5GC performs the re-mapping
	In principle S-NSSAI of serving PLMN for a PDU session can be changed at inter-PLMN NG Handover as stated in note 4 of table 5.6.1-1 in TS 23.501 " NOTE 4:	The S-NSSAI value of the Serving PLMN associated to a PDU Session can change whenever the UE moves to a different PLMN, while keeping that PDU Session." i.e. in principle similar logic can be used for a re-mapping at intra-PLMN NG Handover. 
SA2 should study further how such remapping can be enabled, if at all feasible. 



Conclusion
SA2 assessment is that solution options that changes the resources used by a network slice (without changing the S-NSSAI) with a Slice resource re-partitioning can be progressed within RAN WGs with the support from SA5, while solutions that changes the used S-NSSAIs require CN involvement and have substantial changes to the CN, if such solutions are to be progressed. If solutions impacting the CN are to be progressed further study would need to be done by SA2 and a WID should be created to cover such work 
Moreover, solutions that change the used S-NSSAIs have impacts on the UE and are likely not applicable to legacy UEs.

For solutions where a change of the S-NSSAI is needed, as there are substantial impacts to the CN and considering that the CN may include policies as to whether and how a re-mapping is to be performed, SA2 preference is to perform NG Handover rather than to perform a re-mapping at Xn Handover.
It should be noted that the NG-RAN impacts are minor if a re-mapping is done at NG Handover as source S-NSSAI is handled at source RAN while target S-NSSAI is handled by target RAN. Also NG handover does not limit the support to UE and network support of SSC mode 3.

2. Actions:
To RAN3 group:
ACTION: SA2 kindly requests RAN3 to take the above answers into account.

3. Date of Next TSG-SA2 Meetings:
TSG SA WG2 Meeting 144E		12th – 16th April 2021	Electronic meeting
TSG SA WG2 Meeting 145E		17th – 28th May 2021	Electronic meeting
