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1 Introduction
According to the progress in RAN#93-e, the objectives of RAN3 part for RAN Slicing WID have been updated as follows [1],
1. Support service continuity, in cases of resource shortage for the current slice in the target cell, but resources of other slices or other cells can be used based on slice resource management while maintaining the S-NSSAI unchanged. Solutions include Configuration based solution, Slice resource re-partitioning solution and Multi-carrier radio resource sharing solution, as described in TR 38.832 [RAN3]
a. Determine further potential capabilities required to OAM, if needed. Coordination with SA5 is needed.
b. Determine and specify the necessary signalling on NG and Xn interfaces (e.g. to report RAN internal slice resource change) if any. Coordination with SA2 and SA5 may be needed.
2. Support network slicing enhancement defined in SA2 [RAN3]
a. Determine and specify necessary signalling over RAN interfaces.
This contribution discusses solutions to support service continuity in case of resource shortage scenario, and identifies potential impact to OAM.
2	Discussion
As concluded in TR 38.832 [2], there are generally three solutions that could be considered in case of resource shortage scenario, which is quoted as below,
The following solutions are recommended by RAN3 to be specified in normative phase for scenario 1,3,5,6 according to TS 28.541 [2]. 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)

Before the conclusion is drawn, the reply LS from SA5 provides primary comments on solutions mentioned above [3],
· [bookmark: _Hlk62542860]Regarding candidate solution 6.2.3 (Configuration Based Solution), the concept of RRMPolicyRatio is available as defined by SA5. It may be modified to accommodate for local traffic situations. Shared resources are always available for contention. Resources with priority for certain slices are shared when not used. Dedicated resources cannot currently be shared outside the assigned group of slices. A study in SA5 may be needed if further capabilities are deemed required by RAN. Pre-emption is primarily a question for RAN3, where SA5 will provide management capabilities as required. RRMPolicy defined in TS 28.541 can therefore be useful for scenario 1 (Slice resource shortage in case of Intra-RA mobility and Inter-RA mobility) without needing remapping between different S-NSSAIs but is not useful for scenario 2 (Non-supported slice in case of Inter-RA mobility).
· Regarding candidate solution 6.2.5 (Slice resource re-partitioning), the concept of RRMPolicyRatio is available as defined by SA5. It may be dynamically modified to accommodate for local traffic situations, therefore re-partitioning resources (a.k.a reconfiguring ratios) between groups of network slices is possible. Shared resources are always available for contention. Resources with priority for certain slices are shared when not used, i.e. making the partition soft. A study in SA5 may be needed if further capabilities are deemed required by RAN.
· Regarding solution 6.2.6, the concept of RRMPolicyRatio is configurable per cell, but not per frequency, as defined by SA5. Setting up DC or CA is outside the scope of SA5, but the management support needed can be provided as required by RAN.
From above, we obtain that all three solutions are feasible from SA5’s point of view, and SA5 also indicates that if RAN3 decides to introduce new functionality or new capability related to solutions above, SA5 will further study and enable such requirement from RAN3. 
Observation 1: It is up to RAN3 to decide whether to introduce new functionality/capability required to OAM.
Regarding Configuration Based Solution, as indicated in TR 38.832, the following bullets needs to be further studied for a specific S-NSSAI [2],
-	it can explicitly use resources belonging to which S-NSSAIs;
-	it can use the dedicated but not used resources of other S-NSSAIs;
-	it can preempt the used prioritized and/or shared resources from other S-NSSAIs.
According to the current version of TS 28.541 [4], a slice cannot use the dedicated but not used resources by other slices, and the pre-emption mechanism has not been introduced in the spec so far. From our understanding, using the dedicated resource allocated for other slices could be included within the scope of pre-emption mechanism, depending on what is the ‘degree’ of the pre-emption: a ‘medium-priority’ slice may be configured to only allow pre-empting the prioritized resources already in use by some other ‘low-priority’ slices, or a ‘high-priority’ slice may be configured to allow pre-empting both the prioritized and the dedicated resources allocated to some other ‘low-priority’ slices. As a result, a mechanism similar to ARP in QoS may be considered to realize the pre-emption for some slices with higher ‘priority’.
Observation 2: The ARP in QoS could be referred to if we would like to introduce a pre-emption mechanism for slices.
Regarding Slice resource re-partitioning solution, SA5 indicated in the reply LS that dynamically modifying RRMPolicyRatio could be possible. In addition, during the SI, some company argued that if the modification can be performed dynamically, then some type of pre-emption could also be achieved by dynamic modification of resource re-partitioning; however, it is still unclear that whether such modification could be triggered by NG-RAN since it is NG-RAN that detects the resource shortage for a specific slice, and it is also unclear that how ‘dynamic’ the modification could be, i.e. how often the modification can be initiated.
From our understanding, if the modification can be performed in hundreds of mille-seconds or in seconds instead of tens of minutes, then there’s no need to define the pre-emption mechanism which requires more potential standardization work; however, we need to firstly check with SA5 to see if our assumptions on modifications are feasible. So an LS needs to be sent to SA5.
Observation 3: It is still unclear in many aspects on how the dynamic modification for slice resource re-partitioning works.
Regarding Multi-carrier radio resource sharing solution, although SA5 indicated that RRMPolicyRatio could be enhanced to be configured per frequency instead of per cell; however, our understanding is that if different frequencies correspond to different cells, then it is enough to use existing per cell configuration.
Observation 4: Current spec is able to support Multi-carrier radio resource sharing solution.
Proposal 1: Send an LS to SA5 indicating that slice resource re-partitioning by means of dynamic modification is preferred to be fulfiled, and RAN3 would like to further check with SA5 that if any further capabilities at OAM are required.
Proposal 2: Agree the LS to SA5 as in Annex.
3	Conclusion
This contribution discusses service continuity for slicing, and provides following proposals,
Observation 1: It is up to RAN3 to decide whether to introduce new functionality/capability required to OAM.
Observation 2: The ARP in QoS could be referred to if we would like to introduce a pre-emption mechanism for slices.
Observation 3: It is still unclear in many aspects on how the dynamic modification for slice resource re-partitioning works.
Observation 4: Current spec is able to support Multi-carrier radio resource sharing solution.
Proposal 1: Send an LS to SA5 indicating that slice resource re-partitioning by means of dynamic modification is preferred to be fulfilled, and RAN3 would like to further check with SA5 that if any further capabilities at OAM are required.
Proposal 2: Agree the LS to SA5 as in Annex.
References
[1] RP-212534 Revised WID on enhancement of RAN Slicing for NR, CMCC, ZTE
[2] TR 38.832 v17.0.0
[3] S5-211512, Response to LS Reply LS on Enhancement of RAN Slicing, SA5
[4] TS 28.541 v17.4.0
Annex: Sample LS to SA5
[bookmark: _Toc193024528]
Title:	[Draft] LS on solution to support service continuity in case of slice resource shortage
[bookmark: OLE_LINK57][bookmark: OLE_LINK58]Response to:	S5-211512, Response to LS Reply LS on Enhancement of RAN Slicing
[bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK61]Release:	Rel-17
Work Item:	NR_Slice

Source:	CMCC [to be RAN3]
To:	SA5
[bookmark: OLE_LINK45][bookmark: OLE_LINK46]Cc:	

Contact person:	
Name:	Xingyu HAN
Tel. Number:	
E-mail Address:	hanxingyu@chinamobile.com
Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org

Attachments:	None
1	Overall description
RAN3 would like to thank SA5 for the reply LS on Enhancement of RAN Slicing in S5-211512.
RAN3 has discussed the solutions in case of slice resource shortage based on SA5 reply LS, and RAN3 would like to further check with SA5 regarding the Slice resource re-partitioning solution with the following questions,
Q1: Is there a possibility that NG-RAN can initiate the modification of RRMPolicyRatio parameters as specified in TS 28.541? RAN3’s assumption is that NG-RAN is able to trigger the modification procedure; if not, would SA5 be able to support such mechanism?
Q2: How dynamic the modification can perform for slice resource re-partitioning? From RAN3 perspective, the modification can be regarded as ‘dynamic’ if the interval between two modifications can be performed in hundreds of mille-seconds; and would SA5 be able to support such dynamicity of modification?
2	Actions
To SA5
ACTION: RAN3 respectfully asks SA5 to provide feedback on the questions above.
3	Dates of next RAN3 meetings
3GPP TSG RAN3#114bis-e		01/2022	E-Meeting
3GPP TSG RAN3#115-e		02/2022	E-Meeting
