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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The reply LS from SA2 and SA5 are received in [1] and [2] respectively. In this contribution, based on these reply LSs, the final evaluations of the proposed solutions, and final conclusion of the Slicing SI are provided.
2. Discussion
2.1 Finalizing the conclusions
In the SA2 reply LS [1], it is specified that: 
The scenarios described in the TR are valid.
From SA2 standpoint, solutions with no CN and UE impact are feasible, and can address scenarios 1, 3, 5, 6. 
Regarding CN/UE impacting solutions addressing any scenario would require SA2 study and specification for the end to end solutions. RAN3 is encouraged to find alternative solutions without or limiting such impacts. Any further progress in RAN3 for CN and UE impacting solutions would need to be coordinated with SA2.

Also the SA5 reply LS [2] provides the following evaluation results. 
	-	Regarding candidate solutions 6.2.1, 6.2.2 and 6.2.4, the need for and enforcement of remapping of S-NSSAI is outside the scope of SA5 and has not been discussed, but the management support needed can be provided as required.
-	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.
-	Regarding solution 6.2.7 and 6.2.8, they are considered outside the scope of SA5 work.



As described in TR 38.832 [3], there are two main types of slice service continuity scenarios and corresponding solutions. 
1) Solutions for slice resource shortage scenarios, i.e., scenarios 1, 3, 5, and 6.
For those solutions to the slice resource shortage scenarios, as described in [1], SA2 clearly indicates that these solutions without UE/CN impact are feasible. And as described in [2], SA5 may provide the necessary management support, if any need is required from RAN3 during further study. 
Also as specified in TR 38.832, it has been already stated that these solutions can be refined during the normative phase. Given that we have already received from SA2 and SA5, there is a need to remove the “after feedback from SA2 and SA5” descriptions. 
Proposal 1: For solutions addressing scenario 1/3/5/6, continue to refine these solutions at the normative phase, which are already captured in the conclusion in TR 38.832. And the “after feedback from SA2 and SA5” in the conclusion part in Section 7.2 can be removed. 

2) Solutions for Non-supported slice scenarios, i.e., scenarios 2, 4.
As described in [1], SA2 replies to suggest RAN3 to find alternative solutions without or limiting UE/CN impacts. In TR 38.832, the following solutions already are proposed to address scenario 2/4:
· 6.2.1: Re-mapping decision in NG-RAN node
i. 6.2.1.1.1: Policy configured by OAM
ii. 6.2.1.1.2/6.2.1.1.3: Policy configured by CN
iii. 6.2.1.2.1.4: 5GC Solution based on SSC-mode 3
· 6.2.2: Partially slice re-mapping in NG-RAN
· 6.2.4: Slice Remapping decision in 5GC
It can be observed that solutions in 6.2.1.1.1 have less impact on the UE and CN, due to its slice resource mapping rule configured by the OAM. Hence it is possible to refine this solution at the normative phase and involve other groups if necessary. 
For the rest solutions, given that there is much impact on the UE and the CN, there seems no need to further study at this release. 
Proposal 2: For solutions addressing scenario 2/4, the 6.2.1.1.1 (Policy configured by OAM) may be further refined at the normative phase. And the conclusion part in section 7.2 can be updated accordingly.

2.2 Finalizing the evaluation table
Based on [1] and [2], the following provides the updated evaluation table for each solution. 
2.2.1 Re-mapping decision in NG-RAN node
In TR 38.832, there are many FFSs on whether the RAN needs to signal the slice remapping decision to CN or the CN should be notified as follows 
· FFS if RAN needs to signal the slice remapping decision to CN
· FFS if the CN needs to be notified in case of any slice-remapping, e.g. for charging purpose. 
This can be updated as the RAN may signal the slice remapping decision to CN. Then during the normative phase, the details can be further studied. 
Also, there are some descriptions on pending SA2 decisions as follows.
·  Pending SA2 decisions.
· How the slice remapping is done in 5GC is pending to SA2
The first bullet can be updated as involvement with SA2 may be needed. 
For the second bullet, all these are related to scenario 2/4, but not for scenario 1/3/5/6. So this can be made clear that how the slice remapping is done in 5GC needs involvement with SA2 for scenario 2/4. 

2.2.2 Partially slice re-mapping in NG-RAN
There are also some descriptions on pending SA2 decisions. Similar to the above, they could be updated as involvement with SA2 may be needed.  
In addition, for solution with CN involvement, it seems that the impact analysis reference to the 6.2.1 is not fully correct, given that the agenda has been updated since the last meeting. Thus, it should be updated as “6.2.1.1.2/6.2.1.1.3: Policy configured by CN”. 

2.2.3 Resource management in NG-RAN node
Similar to the above, there are FFS and pending SA5 descriptions as follows. 
· FFS if the CN needs to be notified in case of any RAN-internal slice resource change e.g., for charging purpose.
· Pending SA5 feedback. 
For the first bullet, it can be updated as the CN may be signalled. Then during the normative phase, the details can be further studied. 
And the second bullet can be updated as involvement with SA5 may be needed. 

2.2.4 Slice Remapping decision in 5GC
Similar to the above, there are pending SA2 descriptions as follows.. 
· Pending SA2 decisions. 
Then it can be updated as involvement with SA2 may be needed. 

In summary, the evaluation table should be updated as described above, the details can be found in the TP. 
Proposal 3: Update the evaluation table for those solutions based on the reply LS from SA2 and SA5 (see the TP in Annex to TR 38.832).

2.3 Finalizing the TR
In the TR 38.832, there are many editor notes or FFSs in section 6.2, since the solution may need to be visited by other groups. 
Based on the reply LSs, some editor note can be removed, while the rest editor note can be further studied at the normative phase. 
For example, the following note can be updated to a note as follows. 
Editor Notes: It is FFS whether and how the UE is aware of slice remapping.
 Note: Whether and how the UE is aware of slice remapping needs the involvement with SA2 if necessary. 
Proposal 4: Update the editor notes part in section 6.2 either removing it or changing it to be note.

[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Based on the discussion in this paper, we propose the following:
Proposal 1: For solutions addressing scenario 1/3/5/6, continue to refine these solutions at the normative phase, which are already captured in the conclusion in TR 38.832. And the “after feedback from SA2 and SA5” in the conclusion part in Section 7.2 can be removed. 
Proposal 2: For solutions addressing scenario 2/4, the 6.2.1.1.1 (Policy configured by OAM) may be further refined at the normative phase. And the conclusion part in section 7.2 can be updated accordingly.
Proposal 3: Update the evaluation table for those solutions based on the reply LS from SA2 and SA5 (see the TP in Annex to TR 38.832).
Proposal 4: Update the editor notes part in section 6.2 either removing it or changing it to be note.
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[bookmark: _Toc49857379][bookmark: _Toc65600606][bookmark: _Hlk63343876]6	Study necessity and mechanisms to support service continuity
[bookmark: _Toc63430936][bookmark: _Toc65600609]<Unchanged Text Omitted>
6.2.1	Re-mapping decision in NG-RAN node
Editor 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:

<Unchanged Text Omitted>

[bookmark: _Toc63430941][bookmark: _Toc65600614]6.2.1.2	Slice Re-mapping Message Sequence Charts
[bookmark: _Toc65600615]6.2.1.2.1	Slice Re-mapping for mobility case
Editor nNote: Feasibility of this solution at system level requires further work including checking with SA2.
[bookmark: _Toc63430943][bookmark: _Toc65600616]6.2.1.2.1.1	Slice Remapping decision in target gNB at Xn based handover


Figure 6.2.1.2.1.1-1: Slice re-mapping/fallback determined by the T-gNB
1. The S-gNB sends the HANDOVER REQUEST message to the T-gNB.
2. If the UE’s ongoing slice(s) is rejected in the target gNB, based on the slice re-mapping policy described in section 6.2.1, the T-gNB makes the slice re-mapping/fallback decision. The T-gNB may send the slice re-mapping/fallback decision in the HANDOVER REQUEST ACKNOWLEDGE message to the S-gNB.
3. The T-gNB shall send the slice re-mapping/fallback decision to the AMF through the PATH SWITCH REQUEST message.
4. The AMF responds the PATH SWITCH REQUEST ACKNOWLEDGE message. The AMF may reject the PDU sessions in the PDU Session Resource Released List IE.
Note: Whether and how the UE is aware of slice remapping needs the involvement with SA2 if necessary.Editor Note:  It is FFS whether and how the UE is aware of slice remapping. 
[bookmark: _Toc63430944][bookmark: _Toc65600617]6.2.1.2.1.2	Slice Remapping decision in target gNB at NG based handover


Figure 6.2.1.2.1.2-1: Slice re-mapping/fallback determined by the T-gNB
1. The S-gNB sends the HANDOVER REQUIRED message to the AMF. 
2. The AMF sends the HANDOVER REQUEST message to the T-gNB.
3. If the UE’s ongoing slice(s) is rejected in the target gNB, based on the slice re-mapping policy described in section 6.2.1, the T-gNB shall include the re-mapped/fallback decision in the HANDOVER REQUEST ACKNOWLEDGE message to the AMF.
4. The AMF may send the slice re-mapping/fallback decision to the S-gNB through the HANDOVER COMMAND message.
Note: Whether and how the UE is aware of slice remapping needs the involvement with SA2 if necessary.Editor Note:  It is FFS whether and how the UE is aware of slice remapping.
[bookmark: _Toc63430945][bookmark: _Toc65600618]6.2.1.2.1.3	Slice Remapping decision in 5GC and target gNB at NG based handover


Figure 6.2.1.2.1.3-1: Slice re-mapping/fallback determined by the AMF and T-gNB
1. The S-gNB sends the HANDOVER REQUIRED message to the AMF. 
2. If the UE’s ongoing slice(s) is not supported by the T-gNB, the AMF may make the initial slice re-mapping/fallback decision and include the decision in the HANDOVER REQUEST message to the T-gNB.
3. If the UE’s ongoing or re-mapped/fallback slice(s) is rejected in the target gNB, based on the slice re-mapping policy described in section 6.2.1, the T-gNB shall include the further re-mapped/fallback decision in the HANDOVER REQUEST ACKNOWLEDGE message to the AMF.
4. The AMF may send the slice re-mapping/fallback decision to the S-gNB through the HANDOVER COMMAND message.
Editor’s nNote: The efficiency of the solution needs to be further evaluated. 
[bookmark: _Toc63430946][bookmark: _Toc65600619]6.2.1.2.1.4	5GC Solution based on SSC-mode 3
The call flow below uses SSC mode 3 in 5GC as the service continuity solution:

<Unchanged Text Omitted>

Step 8: at the expiry of SSC mode 3 timer, the 5GC triggers the release of the PDU session 1 of slice 10 according to SSC mode 3 procedures (existing procedures described in 23.502 § 4.3.2.2.1). The 5GC sends a final the UCU (UE Configuration Update) message in order to update the Allowed NSSAI towards the NG-RAN and the UE. In this example, the new Allowed NSSAI is slice 11.  
Editor nNote: This solution is CN-centric and requires confirmation from SA2.

<Unchanged Text Omitted>

[bookmark: _Toc63430951][bookmark: _Toc65600624][bookmark: _Hlk64620558]6.2.2	Partially slice re-mapping in NG-RAN
[bookmark: _Toc63430952][bookmark: _Toc65600625]6.2.2.1	Candidate solutions with/without CN involvement


Figure 6.2.2.1-1: Slice re-mapping solutions: (a) with CN impact; (b) without CN impact
This solution is applicable to scenario 2, where there are two possible slice re-mapping solutions depending on whether the CN is involved.
Figure 6.2.4-1 (a) shows the re-mapping solution where both the RAN and CN parts are involved. In this case, the CN procedure is involved. 
Figure 6.2.4-1 (b) shows the re-mapping solution where the CN pat of the slice is not changed while the RAN part of the slice is remapped. The UL/DL traffics are relayed between the S-gNB and the T-gNB via the Xn tunnel. 
Editor’s nNote: The handling of the UE at the target node needs to be clarified. 
Editor’s nNote: Whether CN involvement is required, needs to be evaluated.
Editor’s nNote: Slice remapping needs to be defined in line with SA2 definitions.
[bookmark: _Toc63430953][bookmark: _Toc65600626]6.2.3	Resource management in NG-RAN node
[bookmark: _Toc63430955]<Unchanged Text Omitted>

[bookmark: _Toc65600628]6.2.3.2	Slice resource re-partitioning
Editor nNote: Feasibility of this solution at system level requires further work including checking with SA5.
This solution is applicable to scenario 1. In this solution, the resource limits for a particular slice in the RAN are relaxed (possibly for a limited time period). This is applicable for resource types which have been hard-partitioned between slices, or where a limit per slice has been defined according to the SLA. For example, such an approach could be applied individually (or jointly) to the following:
· spectrum resource (e.g. slots, beams, carriers etc)
· transport resources (e.g. backhaul capacity)
· hardware resources (e.g. specific processors, processing load, intra-RAN logical nodes such as a gNB-CU-UP)
To solve this problem, the system can allow a slice to use another slice’s resources on a temporary basis i.e. making the partition soft. The RAN may allow such temporary overflow while keeping some form of accounting of resources used which may be used to modify the existing SLA, or provide reporting.
Re-partitioning policy may be configured in the RAN.
The solution may have impacts in metric collection and OAM requirements, but does not impact the core network or the UE.
<Unchanged Text Omitted>
[bookmark: _GoBack]
[bookmark: _Toc63430958][bookmark: _Toc65600631]6.2.4.1	Slice Remapping decision in 5GC at NG based handover


Figure 6.2.4.1-1: Slice re-mapping/fallback determined by the AMF
1. The S-gNB sends the HANDOVER REQUIRED message to the AMF. 
2. If the UE’s ongoing slice(s) is not supported by the T-gNB, the AMF may make the slice re-mapping/fallback decision and include the decision in the HANDOVER REQUEST message to the T-gNB.
3. The T-gNB responds to the AMF through the HANDOVER REQUEST ACKNOWLEDGE message. 
4. The AMF may send the slice re-mapping/fallback decision to the S-gNB through the HANDOVER COMMAND message.
Note: Whether and how the UE is aware of slice remapping needs the involvement with SA2 if necessary.Editor Note:  It is FFS whether and how the UE is aware of slice remapping.
[bookmark: _Toc63430959][bookmark: _Toc65600632]6.3	Solution evaluation 
<Unchanged Text Omitted>
 

	
Table 6.3-1: Evaluation of the solutions
	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 may needs to signal the slice remapping decision to CN.
	CN is configured with re-mapping policy from the OAM. 

FFS if the CN may 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. Pending Involvement with SA2 decisionsmay be needed for scenario 2/4. 
How the slice remapping is done in 5GC is pending toneeds involvement with SA2 for scenario 2/4. 

	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.  Involvement with SA2 may be needed for scenario 2/4Pending SA2 decisions.



	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 tomay 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 tomay 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.  Involvement with SA2 may be needed for scenario 2/4Pending SA2 decisions. 
How the slice remapping is done in 5GC  needs involvement with SA2 for scenario 2/4is 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.  Involvement with SA2 may be needed for scenario 2/4Pending SA2 decisions. 
	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.
Involvement with SA2 may be neededPending SA2 decisions.
.
	OAM configures slice re-mapping policy to the RAN if this option is used. 
	The update of  “SSC-mode 3”. 
Involvement with SA2 may be neededPending SA2 decisions. 

	Solution with OAM, CN, RAN and UE impact




	2, 4

	6.2.2: Partially slice re-mapping in NG-RAN
	Solution with CN involvement
	Same as 6.2.1: 6.2.1.1.2/6.2.1.1.3: Policy configured by CN Signalled from 5GC/source RAN node
 
	Same as 6.2.1.1.2/6.2.1.1.3: Policy configured by CN6.2.1: Signalled from 5GC/source RAN node
	Same as 6.2.1.1.2/6.2.1.1.3: Policy configured by CN6.2.1: : Signalled from 5GC/source RAN node
	Same as 6.2.1.1.2/6.2.1.1.3: Policy configured by CN 6.2.1:  Signalled from 5GC/source RAN node
	Same as 6.2.1.1.2/6.2.1.1.3: Policy configured by CN 6.2.1: Signalled from 5GC/source RAN node
	Same as 6.2.1.1.2/6.2.1.1.3: Policy configured by CN 6.2.1: Signalled from 5GC/source RAN node

	
	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).
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. 

  

	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.
Involvement with SA2 may be neededPending SA2 decisions.
	Solution at the cost of CN, OAM, RAN and UE impact.  



	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 tomay 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. 
Involvement with SA5 may be neededPending SA5 feedback
	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 may 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. 
Involvement with SA5 may be neededPending SA5 feedback. 
	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
	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. 
Involvement with SA2 may be neededPending SA2 decisions. 

	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.  
Involvement with SA2 may be neededPending SA2 decisions. 
	Solution with OAM, CN and UE impact
Loss of efficiency due to target gNB may refuse the re-mapping decision of 5GC due to resource shortage.

	2, 4
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[bookmark: _Toc49857387][bookmark: _Toc65600633]7	Conclusion
<Unchanged Text Omitted>

[bookmark: _Toc63430961][bookmark: _Toc65600635]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 involvement with other groups is expected and can be continued during the normative phase. Solutions are expected to be refined during normative phase after feedback from SA2 and SA5.
Conclusions on Solutions for Scenarios 2, 4:
For solutions addressing scenario 2/4, the 6.2.1.1.1 (Policy configured by OAM) may be further refined at the normative phase. 
[bookmark: tsgNames]For the rest solutions, RAN3 is not able to make any recommendations on solutions to support scenario 2 and 4 during the Study Item. RAN3 would like to postpone the feasibility of addressing scenario 2 and 4, including potential solution selection, until SA2’s feedback.
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