3GPP TSG-RAN3 Meeting #110-e	R3- 206040
Electronic meeting, 2nd - 12th November 2020
	CR-Form-v12.0

	CHANGE REQUEST

	

	
	38.832
	CR
	pCR
	rev
	-
	Current version:
	0.1.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	X
	Core Network
	X



	

	Title:	
	(pCR TR 38.890) evaluation of slice remapping scenarios and solutions

	
	

	Source to WG:
	Samsung

	Source to TSG:
	RAN3

	
	

	Work item code:
	FS_NR_Slice
	
	Date:
	2020-10-24

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-17

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	[bookmark: OLE_LINK1]Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
Rel-12	(Release 12)
Rel-13	(Release 13)
Rel-14	(Release 14)
Rel-15	(Release 15)
Rel-16	(Release 16)

	
	

	Reason for change:
	Evaluation of slice re-mapping scenarios and slice re-mapping policy is needed


	
	

	Summary of change:
	- Evaluation of scenarios
- Procedures for slice re-mapping policy
- Evaluation of slice re-mapping policy


	
	

	Consequences if not approved:
	No evaluation of scenarios and solutions

	
	

	Clauses affected:
	xxx

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ...

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	



Page 1



[bookmark: _Toc534730072]/**** Start Change ****/
6 [bookmark: _Toc46765288]Study necessity and mechanisms to support service continuity
[bookmark: _Toc47448852]6.1	Scenario and issue description
Editor Note: capture the description of scenario and issue.
Editor’s Note: The proposed scenarios listed in this clause remain to be evaluated and updated. 
The following two scenarios are considered to support service continuity.
Scenario 1: Slice resource shortage in case of Intra-RA mobility and Inter-RA mobility


Figure  6.1-1: Service interruption due to slice resource shortage
As shown by Figure  6.1-1, the UE’s ongoing slice(s) is/are supported by both the source and the target NG-RAN node. At the time of handover, the target node fails to accept the UE with at least one of the ongoing S-NSSAIs due to e.g. high slice-related load at the target node. Under such circumstance, the service(s) for failed ongoing slice(s) is/are interrupted for the UE. 
Editor’s Note:  The study shall analyse the implications of slice remapping in these conditions, e.g. whether or not the remapping of a slice to the re-mapped S-NSSAI, may create an issue of overload in the re-mapped S-NSSAI. 
Evaluation:
There are different kinds of resources types (e.g. shared resource, prioritized resources and dedicated resources) associated to different slices in RAN side, and the isolation level between slices depend on the operators’ requirements.
In case of high or medium resource isolation level, if one of the resource types is resource shortage, it is possible to re-map the slices on that resource type to the slices on other resource type. It will not cause overload issue if the resources of other resource type are sufficient.
Scenario2: Non-supported slice in case of Inter-RA mobility


Figure  6.1-2: Service interruption due to slice not supported
As shown by Figure 6.1-2, the UE is moving towards an area that does not support at least one of UE’s ongoing slices. The target node fails to accept the UE with at least one of the ongoing S-NSSAIs. Under such circumstance, the service(s) for failed ongoing slice(s) is/are interrupted for the UE.
Editor’s Note: It needs to be analyzed whether, for a well defined SLA and a correctly defined Registration Area in which the slice needs to be available, the slice services should be available also outside of the RA.
Evaluation:
Considering the capacity of NFs and the complexity of OAM, it is possible that the slice service is not avaible outside of the RA. 

/**** End of Change ****/
/**** Start Change ****/

6.2.X	Re-mapping Policy in target NG-RAN node

Editor’s note: Feasibility of this solution at system level requires further work including checking with SA2.

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:

Configuration in target NG-RAN node

This option assumes that the remapping policy is rather static because it should have been validated by the tenant or the operator.  
Therefore, the NG-RAN node is configured in advance with the re-mapping policy by the OAM. 
In this option, the granularity of the re-mapping policy is per slice i.e. for each supported S-NSSAI, the target NG-RAN node is configured with a list of possible re-mapped S-NSSAI(s) as follows:
S-NSSAI 1 <> re-mapped list (S-NSSAI 10, S-NSSAI 11)
S-NSSAI 2 <> re-mapped list (S-NSSAI 12, S-NSSAI 13)

Signaling in NG Setup Response


Figure  6.2.x-1 Slice Re-mapping policy is transferred in NG Setup Response message

The procedure of slice re-mapping policy transferred in NG setup response message is shown in Figure 6.2.x-1.
The NG-RAN node has received in advance the re-mapping policy in the NGAP Setup Response message (or any update in the AMF configuration Update message) from the CN. 
In this option the granularity of the re-mapping policy is the slice i.e. for each S-NSSAI supported by the target NG-RAN node, the CN includes in NGAP Setup Response (respectively AMF Configuration Update) message an associated list of possible re-mapped S-NSSAI(s).

Signaling in NG Handover Request 


Figure  6.2.x-2 Slice Re-mapping policy is transferred in NG Handover Request message
The procedure of slice re-mapping policy transferred in NG Handover Request message is shown in Figure 6.2.x-2.
At the time of handover, the CN includes in the NGAP Handover Request 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.
In this option the granularity of the re-mapping policy can be either:
· Per PDU session (using same principles as slice association in PDU Session Setup)
· Per UE: even though signaled for the involved PDU session, the choice of possible re-mapped slices for a given slice is a general policy for the UE.

Example of per UE policy:
UE 1, any PDU session of S-NSSAI 1 <> re-mapped list (S-NSSAI 10, S-NSSAI 11)
UE 2, any PDU session of S-NSSAI 1 <> re-mapped list (S-NSSAI 12, S-NSSAI 13)

Example of per PDU session policy:
UE 1, PDU Session 1, S-NSSAI 1 <> re-mapped list (S-NSSAI 10, S-NSSAI 11)
UE 1, PDU Session 2, S-NSSAI 1 <> re-mapped list (S-NSSAI 12, S-NSSAI 13)
UE 2, PDU Session 3, S-NSSAI 1 <> re-mapped list (S-NSSAI 14, S-NSSAI 15)


Signaling from Source NG-RAN node 


Figure  6.2.x-3 Slice Re-mapping policy is transferred during PDU session setup 
The procedure of slice re-mapping policy transferred during PDU session setup is shown in Figure 6.2.x-3.
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 or 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. 


Figure  6.2.x-4 Slice Re-mapping policy is transferred in Handover Request Message

The procedure of slice re-mapping policy transferred in Xn Handover Request meesge is shown in Figure 6.2.x-4.
At the time of subsequent Xn handover, the source NG-RAN node includes in the XnAP Handover Request the current PDU Session, the associated S-NSSAI and also the list of S-NSSAI(s) to which this PDU session can be mapped. 
In this option the granularity of the re-mapping policy can be either:
· Per PDU session (using same principles as slice association in PDU Session Setup)
· Per UE: even though signaled for the involved PDU session, the choice of possible re-mapped slices for a given slice is a general policy for the UE.

Evaluations
The possible options of deciding re-mapping policy can be summarized as follows:
· Option 1 decided by CN，if the re-mapping is performed in target gNB, CN notifies the target gNB the slice re-mapping policy by：
· Option 1-a UE-associated procedures, e.g. PDU session setup and handover request.
· Option 1-b Non UE-associated procedures, e.g. interface setup and update.
· Option 2 decided by RAN, e.g. O&M configuration.

Evaluations of slice re-mapping policy
Evaluation of the above options is proposed to be based on:
Subscription requirements, support of UE’s subscription policy
The point here is to analyse UE’s satisfaction and charging impact after re-mapping, different slices provide different services experience and charging policy. The selected re-mapped slice should be the first priority for a specific subscriber, so the UE’s slice selection subscription data should be considered when select a slice to serve the UE. 
Service requirements, service experience after re-mapping
The point here is to analyse service experience after re-mapping, there may be many candidate slice(s) in re-mapping policy, the selected re-mapped slice should provide equivalent service experience or close to equivalent service experience of the original slice. Thus, The QoS requirements of services on the PDU session should be considered when selecting the re-mapping slice.
Standardisation impact
The point here is to analyse standardisation impact, for example what signalling procedures may be affected and at what extent.
Operator implementation effort
The point here is to analyse operator implementation effort, for example how many network elements (e,g. gNB, NF) should be configured and managed by OAM.
Table 1: Comparison of the solutions to provide connection continuity
	
	Subscription requirements, support of UE’s subscription policy
	Service requirements, service experience
	Standardisation impact
	Operator management effort

	1-a
	Support
The re-mapping policy is generated in CN during UE associated procedures, UE’s subscription profile can be known, so the selected re-mapping slice is the first priority for the subscriber.
	High
The re-mapping policy is generated in CN during UE associated procedures, the QoS requirements for a specific service of a UE can be known by CN, so the service experience after re-mapping is relatively high compare to the other two options.
	Requires a new IE in the PDU session setup procedure (RAN3 and SA2 impact).
Requires a new IE in the handover request. (RAN3 impact)

	One of the NFs in CN who generates the policy need to be configured and managed.

	1-b
	Not support
The re-mapping policy is generated in CN during non-UE associated procedure, the UE subscription profile is unknown, so the selected re-mapping slice may be not supported by the subscriber or may be not the first priority for the subscriber.
	Low
The re-mapping policy is generated in CN during non-UE associated procedure, the QoS requirement for a specific service is unknown, so the service experience after re-mapping may be relatively low. 
	Requires a new IE in the interface setup related procedure (RAN3 and SA2 impact).

	One of the NFs in CN who generates the policy need to be configured and managed.

	2
	Not support
The re-mapping policy is generated in RAN by OAM, the UE subscription profile is unknown, so the selected re-mapping slice may be not supported by the subscriber or may be not the first priority for the subscriber.
	Medium
The re-mapping policy is generated in RAN by OAM, a general QoS requirements of service types can be known but not for a specific UE, so the service experience after re-mapping depends on the planning 
	No change in standard is needed.

	All the gNBs should be configured and managed. This could be a large number of gNBs.


[bookmark: _GoBack]

/**** End of Change ****/
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