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Introduction

Based on email discussion result, this contribution provides TP for 38.832 for RAN slicing.

TP for 38.832
--------------------------------------------Start of Change--------------------------------------

6.1
Scenario and issue description



--------------------------------------------Next Change ------------------------------------------------------
6.2
Solutions 

NOTE:  Feasibility of solutions in 6.2.1, 6.2.2.1 and 6.2.4.1 at system level requires further work involving both RAN3 and SA2.
--------------------------------------------Next Change ------------------------------------------------------

6.2.1
Re-mapping decision in NG-RAN node


In solutions where the target NG-RAN node decides the re-mapping at incoming handover, the target NG-RAN node should be aware of the re-mapping policy for the involved PDU session. The following options are available:

--------------------------------------------Next Change ------------------------------------------------------

6.2.1.2
Slice Re-mapping Message Sequence Charts
6.2.1.2.1
Slice Re-mapping for mobility case


--------------------------------------------Next Change ------------------------------------------------------

6.2.1.2.1.1
Slice Remapping decision in target gNB at Xn based handover


--------------------------------------------Next Change ------------------------------------------------------

6.2.1.2.1.2
Slice Remapping decision in target gNB at NG based handover


--------------------------------------------Next Change ------------------------------------------------------

6.2.1.2.1.3
Slice Remapping decision in 5GC and target gNB at NG based handover


--------------------------------------------Next Change ------------------------------------------------------

6.2.1.2.1.4
5GC Solution based on SSC-mode 3


--------------------------------------------Next Change ------------------------------------------------------

6.2.2.1
Candidate solutions with/without CN involvement




--------------------------------------------Next Change ------------------------------------------------------

6.2.3.2
Slice resource re-partitioning


--------------------------------------------Next Change ------------------------------------------------------

6.2.4.1
Slice Remapping decision in 5GC at NG based handover


--------------------------------------------Next Change ------------------------------------------------------

	Criteria

Solution
	RAN impact
	Core impact
	OAM impact
	UE impact
	Effectiveness
	Applicable scenarios

	6.2.1: Re-mapping decision in NG-RAN node
	6.2.1.1.1: Policy configured by OAM
	RAN is configured with re-mapping policy from the OAM. 

FFS if RAN needs to signal the slice remapping decision to CN.
	CN is configured with re-mapping policy from the OAM. 

FFS if the CN needs to be notified in case of any slice-remapping, e.g. for charging purpose. 

CN reconfigures UE with NAS signalling to associate an ongoing PDU Session to a new S-NSSAI. 
Study in SA2 is needed 
How the slice remapping is done in 5GC is pending to SA2. 

	OAM configures slice re-mapping policy to the NG-RAN, CN (if verification is needed).


	UE needs to be reconfigured at NAS level to associate an ongoing PDU Session to a new S-NSSAI. 
Study in SA2 is needed.

	Solution at the cost of CN, OAM, RAN and UE impact


	1, 2, 3, 4, 5, 6



	
	6.2.1.1.2/6.2.1.1.3: Policy configured by CN
	RAN is signalled with the remapping policy from CN/the source RAN node. 

FFS if RAN needs to signal the slice remapping decision to CN.
	CN is configured with remapping policy from the OAM, and signals the re-mapping policy to the NG-RAN.

FFS if the CN needs to be notified in case of any slice-remapping, e.g. for charging purpose.

CN reconfigures UE with NAS signalling to associate an ongoing PDU Session to a new S-NSSAI. 
Study in SA2 is needed. 

How the slice remapping is done in 5GC is pending to SA2.
	OAM configures slice re-mapping policy to the CN.


	UE needs to be reconfigured at NAS level to associate an ongoing PDU Session to a new S-NSSAI. 
Study in SA2 is needed. 
	Solution at the cost of CN, OAM, RAN and UE impact


	1, 2, 3, 4, 5, 6



	
	6.2.1.2.1.4: 5GC Solution based on SSC-mode 3
	RAN is signalled with the remapping policy from CN/the source RAN node if this option is used.

It requires support of updated “SSC-mode 3”, e.g., the target node needs to temporarily accept the PDU session even if slice is not supported in the cell. 


	CN is configured with remapping policy from the OAM, and signals the re-mapping policy to the NG-RAN if this option is used. It requires modification of the “SSC mode 3” procedure in CN.

Feasibility would require SA2 study.

	OAM configures slice re-mapping policy to the RAN if this option is used. 
	The update of  “SSC-mode 3”. 

Feasibility would require SA2 study. 


	Solution with OAM, CN, RAN and UE impact

Required procedures in UE and CN are not supported. Feasibility would require SA2 study.

	2, 4

	6.2.2: Partially slice re-mapping in NG-RAN
	Solution with CN involvement
	Same as 6.2.1.1.2/6.2.1.1.3: Policy configured by CN
 
	Same as 6.2.1.1.2/6.2.1.1.3: Policy configured by CN
	Same as 6.2.1.1.2/6.2.1.1.3: Policy configured by CN
	Same as 6.2.1.1.2/6.2.1.1.3: Policy configured by CN
	Same as 6.2.1.1.2/6.2.1.1.3: Policy configured by CN
	Same as 6.2.1.1.2/6.2.1.1.3: Policy configured by CN

	
	Solution without CN involvement
	RAN is configured with re-mapping policy from the OAM. 

New functionality to support semi-handover case.

New behaviour in new gNB (allow usage by non-supported slice even though gNB does not support slice).

Requires Xn support from inside old RA to any node inside new RA (unless continuity is broken later)

 
	New functionality to support the new handover case, where the UE is connected to target but source maintains UE signalling connection with CN. 

It is FFS how the CN handles RA update from UE.


	OAM configures slice re-mapping policy to the NG-RAN.


	New functionality to support the new handover case, where the UE is connected to target but source maintains UE signalling connection with CN.

RA procedure and consistency between allowed S-NSSAI in new RA are FFS. 

Study in SA2 is needed.
	Solution at the cost of CN, OAM, RAN and UE impact.  

Feasibility would require SA2 study.


	2, 4



	6.2.3: Resource management in NG-RAN node
	6.2.3.1: Configuration based Solution 
	RAN is configured with re-mapping policy from the OAM. 

RAN may possibly signal the RAN-internal slice resource change to CN.


	FFS if the CN needs to be notified in case of any RAN-internal slice resource change e.g., for charging purpose.


	OAM configures slice resource policy to the NG-RAN. 

A study in SA5 may be needed if further capabilities are deemed required by RAN beyond those already supported.
	No impact


	Simple and effective solution at the main cost of the OAM impact. 


	1, 3, 5, 6.



	
	6.2.3.2: Slice resource re-partitioning
	RAN is configured with re-mapping policy from the OAM. 

RAN may possibly signal the RAN-internal slice resource change to CN


	FFS if the CN needs to be notified in case of any RAN-internal slice resource change e.g., for charging purpose. 


	OAM configures slice resource re-mapping policy to the NG-RAN. 

A study in SA5 may be needed if further capabilities are deemed required by RAN beyond those already supported.
	No impact
	Simple and effective solution at the main cost of the OAM impact


	1, 3, 5, 6

	
	6.2.3.3: Multi-carrier radio resource sharing
	No impact. 


	No impact
	No impact
SA5 noted that the concept of RRMPolicyRatio is configurable per cell, but not per frequency.
A study in SA5 may be needed if further capabilities are deemed required by RAN beyond those already supported.
	No impact
	Simple and effective solution. 

It requires the same slice coverage across different frequencies. 


	1, 3, 5, 6

	6.2.4: Slice Remapping decision in 5GC
	No impact


	CN is configured with remapping policy from the OAM.

New intra-CN procedure is needed to change the slice for an ongoing PDU session. 

Feasibility would require SA2 study.

	OAM configures slice re-mapping policy to the CN.
	UE needs to be reconfigured at NAS level to associate an ongoing PDU Session to a new S-NSSAI.  

Feasibility would require SA2 study.. 
	Solution with OAM, CN and UE impact

Feasibility would require SA2 study Required procedures in UE and CN are not supported.

	2, 4


--------------------------------------------Next Change ------------------------------------------------------

7.2
Conclusion on service continuity
Conclusions on Scenarios:

Scenario 3-6 can be regarded as the extension of Scenario 1-2, where Scenario 1,3,5,6 are caused by slice resource shortage, while Scenario 2 and 4 are caused by non-supported slice.
For those scenarios caused by slice resource shortage, the situations of resource shortage or overload may exist in RAN, provided that pre-configured policies allow serving this slice even when slice resources are exhausted, under such conditions, Scenario 1,3,5,6 are valid scenarios.
For those scenarios caused by non-supported slice, scenarios 2 and 4 are valid if there is a specific pre-configured policy, where the original slice is required to be available in a specific geographical area and its slice services are required to have continuity even outside of such geographical area.
Conclusions on Solutions for Scenarios 1, 3, 5, 6:
The solutions to support following RAN slicing scenarios are recommended by RAN3 to be specified in normative phase:
-
Resource shortage in case of Intra-RA mobility
-
Slice resource shortage for MR-DC
-
Slice overload in RAN node in absence of mobility
The following solutions are recommended by RAN3 to be specified in normative phase for scenario 1,3,5,6 according to TS28.541, study in SA5 is needed if further capabilities are deemed required by RAN in normative phase beyond those already supported:

-
Configuration based Solution (section 6.2.3.1)
-
Slice resource re-partitioning (section 6.2.3.2)
-
Multi-carrier radio resource sharing (section 6.2.3.3)

Conclusions on Solutions for Scenarios 2, 4:

RAN3 is not able to make any recommendations on solutions with CN and UE impact and for solutions to support scenario 2 and 4 during the Study Item. All solutions addressing these scenarios have been found to have both UE and CN impacts that would require future study by SA2. For these reasons these solutions are not considered for Rel17 in RAN3.Solution 6.2.1 for scenario 2/4 as an End to End solution can be recommended for a potential future study/normative phase.
--------------------------------------------End of Change --------------------------------------

