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Introduction

CB: # RANSlicing2-Slice_TP_cleanup
- Restructure TR in R3-210525? (E///)

- Resolution of editor’s notes and clarification of CN solution in R3-210526? (E///)
- Definition and solution updates in R3-210538? (HW)

- New scenario description in R3-210774 and R3-210775? (CATT)

- Scenarios and solutions cleanup in R3-210850 and R3-210852 (ZTE)

- Scenarios and solutions cleanup in R3-210878 and R3-210879 (LG)

- Capture agreements as TP for TR, revise/merge and check details, split work, if needed

(ZTE - moderator)
Summary of offline disc R3-211018
This Summary mainly includes following aspects :

Definition of TR 38.832 cleanup 
Scenario of TR 38.832 cleanup

Solutions of TR 38.832 cleanup

Reconstruction of TR38.832

Note: 

The first round email discussion plan to be end at end of Friday of the first week.(Friday 17:00 UTC 2021-1-29)
The second round email discussion plan to be end 2 hours before the on-line session (Thursday 11:00 UTC).
For the Chairman’s Notes

Propose the following:
Agree R3-211211 TP for TR 38.832 Cleanup.
Propose to capture the following:
Phase 2 discussion
Clean up version
A clean up version with name R3-21XXXX TP for cleanup captured conclusion in the first round discussion.

Please provide your view ,if any ,on the new version.

	Company
	Comment

	Nokia
	I still have trouble with this sentence:

It should be noted that, given limited RAN resources, a policy would be needed to manage use of resources nominally assigned to another slice
“Dedicated” has been replaced by “assigned” but this doesn’t change the meaning. To me this is not correct. Sentence is not aligned with TS 28.541. Please remove it.

	ZTE
	It should be noted that, given limited RAN resources, a policy would be needed to manage use of resources nominally assigned to another slice. Any solution to this issue should comply with the RRM policy model defined in TS 28.541 and be validated by SA5.
Put the delete tag on the description.

	Ericsson
	Scenario 1: we shudl not remove the sentence “It should be noted that, given limited RAN resources, a policy would be needed to manage use of resources nominally assigned to another slice” This sentence says that if traffic from Slice 1 wants to be served by resources of slice 2, a policy that allows for such action is needed. 
We propose to replace with the following:

It should be noted that remapping of traffic into the resource pool used by other slices requires a pre-configured policy allowing such action. The remapping should avoid overloading the resource pool of the target slice 



	ZTE
	Updated as Ericsson’s version.

	
	


TP Restructure 
In [2] [5] [7], three companies provide suggestion on TP restructure. Based on discussion in the first round discussion, [2] got the most support. 

Proposal : RAN3 to categorize the solutions into more general solution types in the TR for easier comparison and evaluation as follows:

Solution 1 Slice re-mapping decision in NG-RAN 

Solution 2 Partially slice re-mapping in NG-RAN 

Solution 3 Resource management in NG-RAN
Solution 4 Slice re-mapping decision in 5GC

The restructure is look like as following figure [2]:
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If favor by majorities, then update the cleanup TP based on the proposal.
Please provide your further view on the restructure suggestion
	Company
	Agree/Modify/disagree   
	Comment

	ZTE
	Agree
	

	Huawei
	Modify
	1 The above section 6.2.1.2 above can be put the Annex, or a separate section. We suggest no need to differentiate the mobility or non-mobility case. 

2 The title of section 6.2.2 above can be updated to “other solutions”, putting at the end of solutions, including the (6.2.4 Candidate solutions with/without CN involvement and 6.2.6 Multi-carrier radio resource sharing)

3 Section 6.2.3
Configuration Based Solution in the TR 38.832 can be included under the section 6.2.3 Resource management in NG-RAN node (it seems already included but not shown in the figure)

4 the title of section 6.2.4 above can be updated to CN involved solution, so as to include both SSC mode 3 solution and slice remapping decision. 

	Erisson
	In principle ok
	

	Nokia
	OK
	Disagree with Huawei’s  comment 4: in SSC mode 3 solution, the target gNB takes the decision (see step 4), so this cannot be grouped with 6.2.4 with decision in 5GC.

	ZTE
	
	Response to Huawei1

1: Since the structure got most supportive, keep it as it is not introduce misunderstanding. Then we prefer to keep it in section 6.2.1.2

2: Because the new structure has four categories , it is not appropriate to give the name of 6.2.2 as “other solution”

3: accept the suggestion 

4: No census based on above, then would like to keep it.


Phase 1 Discussion

Definition cleanup
For the solutions where only the RAN part is involved, the re-mapping of RAN part slicing would mean that the CN part of a network slice is not changed, but the RAN part would be remapped, e.g., from one RAN configuration to another different RAN configuration. It can also be specified that the CN is unaware of the RAN part of slice re-mapping. 

In [7], it is propose to introduce into section 3 the following definition of the RAN part of slice re-mapping.

RAN part of Slice re-mapping: the PDU session associated with one slice can be supported on the same CN part of the slice but with different RAN configurations
Proposal 1: Can we agree the above update in section 3.

	Company
	Agree/Modify/disagree   
	Comment

	ZTE
	Agree
	

	Huawei
	Agree
	

	Qualcomm
	Maybe
	Should state clearly “This type of re-mapping is transparent to the CN and to the UE”.

If we agree this, then we should also clarify which solutions do this vs end-to-end remapping as not clear.

	Samsung
	Modify
	Agree with QC about the statement.

And what does “CN part” mean?  Slice instance? In our understanding, a Network Slice instance can be associated with one or more S-NSSAIs, which means the definition here is also valid for end to end slice re-mapping.

so we suggest to change “CN part of the slice” to “S-NSSAI in CN” 

	Ericsson
	
	A slice is an end to end concept. It needs to be clarified what “different RAN configurations” are. IF this consist in associating the PDU Session to a different S-NSSAI, then this change would not be CN transparent. If for example the “different RAN configurations” are different resource utilization policies, not implying a change of S-NSSAI, then this could be considered transparent to CN  

	Nokia
	OK but…
	Is this not completely implementation internal? 

	CMCC
	OK
	OK to introduce to potentially help the discussion in future.

Agree with QC with the modification on the term.

	LGE
	Modify
	The meaning of “RAN configurations” is unclear. The other text seems to be agreeable. Also, it is ok to capture QC’s proposal.

We need to check whether this new definition can be applied to all possible solutions in TR.

	CATT
	intend to disagree
	As above comments, the definition is not clear.  The slice is e2e concept. If the PDU session associated S-NSSAI is not change, I don’t think it is slice remapping. In my understanding, the slice remapping concept should be stated as the PDU session associated S-NSSAI changed to another one.

What is the exactly means about the different RAN configurations?

Looks the definition links to the solution in 3.3.6 RAN-based Slice Re-mapping Solution



	Deutsche Telekom
	Modify/Disagree
	Similar view as Ericsson and CATT. The meaning of this sentence is unclear, both w.r.t. slice remapping and RAN configuration.


Conclusion : No consensus.
Scenarios cleanup 
The first editor note for scenario 1 in section 6.1

In section 6.1, the first editor note for scenario 1 list as below:

Editor 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. 

In [6],  the company agree to remove the editors note.

In [15], the company thinks overload issue for scenario 1 can be mitigated by slice based admission control and corresponding editor note should be removed from TR.

Proposal 2: Agree to remove the first editor notes for scenario 1 in section 6.1.

	Company
	Agree/Modify/disagree  the update 
	Comment

	ZTE
	agree
	

	Huawei
	Agree
	

	Qualcomm
	Agree
	

	Samsung 
	Agree
	

	Ericsson
	Clarification
	In [6] the proposal is to remove the editor’s note and to add the following text:

It is important that any solution to this issue does not cause overload in other slices. Therefore, any solution that allows an UE on slice 1 to use resources dedicated to another slice should only be applied if there are enough resources available for the other slice. 
With this addition the Editor’s note can be removed. Without the description the editor’s note still applies 

	Nokia
	Agree but..
	Disagree with Ericsson text: it is not allowed to use resources dedicated to another slice.

	CMCC
	Agree
	

	LGE
	Agree
	

	CATT
	Agree
	

	Deutsche Telekom
	Clarification
	Same view as Ericsson.

Comment to Nokia: If dedicated resources according to RRM policy are not allowed to be used, why do you need re-mapping at all?


Based on majorities view:
Conclusion: Remove the first editor notes for scenario 1 in section 6.1
The left issue is whether to add the description as suggested by [6].

It is important that any solution to this issue does not cause overload in other slices. Therefore, any solution that allows an UE on slice 1 to use resources dedicated to another slice should only be applied if there are enough resources available for the other slice. 
Proposal 3: Can we agree the above update for scenario 1 in section 6.1 .

	Company
	Agree/Modify/disagree  the update 
	Comment

	ZTE
	Fine with the update
	

	Huawei
	Not agree
	The new addition seems a solution principle, but not scenario analysis. 

Also the wording “does not cause overload in other slices” limits the scope of the proposed solutions. For example, one solution in section 6.2.3, and contributions at this meeting propose the prioritized S-NSSAI configuration, so that a high-priority slice can pre-empt resources of other low-priority slices. 

	Qualcomm
	Maybe modify
	Something like “It should be noted that, given limited RAN resources, a policy would be needed to manage use of resources nominally assigned to another slice”. It might even be ok to cause overload in another specific slice.

	Samsung
	Not agree
	Same view as HW 

	Ericsson
	Agree
	The case brought up by Huawei does not apply here. The scenario is that a first slice has run out of its own resources and is remapped to resources of a second slice. Today there is no framework by which the first slice can pre-empt the second slice. Therefore the remapping of first slice to second slice is only possible if there are resources at second slice available. Without this clarification, removing the editor’s note is not acceptable as that would mean to remove the conditions for the scenario to be valid.

	Nokia
	Not agree but…
	Sentence would need modification. Suggestion: “any solution to this issue should comply with the RRM policy model defined in TS 28.541 and be validated by SA5” 

	CMCC
	Modify
	Agree to capture something. We prefer QC’s suggestion. In our opinion, QC’s version covers all potential solutions captured in TR.

	LGE
	Modify
	We also prefer QC’s suggestion

	CATT
	Modify
	QC’s version looks better.

	Deutsche Telekom
	Modify
	Qualcomm’s proposal seems useful, but we also support Nokia’s suggestion with reference to RRM policy. 


Based on majorities view:
Conclusion: Accept following sentence to TP:

It should be noted that, given limited RAN resources, a policy would be needed to manage use of resources nominally assigned to another slice. Any solution to this issue should comply with the RRM policy model defined in TS 28.541 and be validated by SA5.

The second editor note for scenario 1 in section 6.1

In section 6.1, the second editor note for scenario 1 list as below:

Editor Note:  It needs to be analyzed how to support the slice recovery (i.e., re-mapping of remapped slice to on-going slice) when the NG-RAN node recovers enough resources to serve the on-going slice(s). 
In [6],  the company agree to remove the editors note.

In [15], the company thinks recovery issue for scenario 1 can be mitigated by new introduced scenario (e.g scenario 3,4,6 ) and corresponding editor note should be removed from TR.

In [18][19], the company agree to remove the editors notes.
Proposal 4: Agree to remove the second editor notes for scenario 1 in section 6.1.

	Company
	Agree/Modify/disagree  the update 
	Comment

	ZTE
	agree
	

	Huawei
	Agree
	

	Qualcomm
	Agree
	This can be seen as part of a solution anyway.

	Samsung 
	Agree 
	

	Ericsson
	Agree
	

	Nokia
	Agree
	

	CMCC
	Agree
	

	LGE
	Agree
	

	CATT
	Agree
	

	Deutsche Telekom
	Agree
	


Conclusion: remove the second editor notes for scenario 1 in section 6.1

Another left issue is how to update the description as suggested by [18][19]: 

	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. Also, in order to prioritize the PDU sessions related to the re-mapped S-NSSAI when the re-mapped S-NSSAI is re-assigned to the original S-NSSAI, the 5GC should provide to the NG-RAN the slice recovery priority for each PDU session based on e.g. the subscription.
At the time of subsequent Xn handover, the source NG-RAN node includes in the Xn 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 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.


It is noting the editor notes is concern the slicing recovery in when the NG-RAN node recovers enough resources to serve the on-going slice(s). The issue raised in [18][19] concerns the situation NG-RAN node recovered when not enough resource to serve all original PDU session.

The situation deserved to be take into account in Normative stage, while as one of the possible solution provide by [18][19] , the proposal may need to be change from “should ” to “may”.

The rephrase of the description is list below:

Also, in order to prioritize the PDU sessions related to the re-mapped S-NSSAI when the re-mapped S-NSSAI is re-assigned to the original S-NSSAI, the 5GC may provide to the NG-RAN the slice recovery priority for each PDU session based on e.g. the subscription.
Proposal 5: Can we agree the above update in section 6.2.1 .

	Company
	Agree/Modify/disagree  the update 
	Comment

	ZTE
	Fine with the update ,with “shall” change to may.
	

	Huawei
	Agree, but..
	But we may prefer to simplify the descriptions. For example, see the highlighted part. 

“and also the list of S-NSSAI(s) to which this PDU session can be re-mapped in a prioritized order, which can also be used for slice recovery”



	Qualcomm
	Hard to tell
	This is not a scenario, this is a solution detail, so seems to be out of order here.

The solution this applies to appears to depend on UE signalling etc. Whether reverse mapping has some kind of priority probably applies to multiple solutions including those that have no CN impact, i.e. this could be quite a general thing. Would therefore prefer a separate section on “reverse re-mapping” that just states there could be a policy to prioritize etc, and that this could apply to any solutions that can be extended to support reverse re-mapping.

	Samsung
	Prefer HW’s version
	

	Ericsson
	Disagree
	The correction does not apply to a scenario but to a solution, so it does not belong to that section. With regards to a change of the solution description, we have already sent to SA2 and SA5 solutions descriptions. We should not change solutions descriptions at this meeting, when we are supposed to evaluate solutions.

	Nokia
	Disagree
	We think like Huawei that we are mixing things. The remapped list could be sent in priority order, and then presumably this priority order would also apply for the reverse upgrade. Anyway, this is kind of add-on solution which we can discuss in normative phase.

	CMCC
	
	Agree with Ericsson and Nokia that we need to wait for SA2’s reply on current text. The priority order issue can be discussed during normative phase.

Our suggestion is there’s no need to spend too much time on this during this meeting.

	LGE
	Agree
	We are fine to capture Huawei’s version.

Our intention is to add the scenario where NG-RAN node may recover part of resources to realize the original S-NSSAI. However, if the majority think this is a solution, we are fine to discuss this during normative phase. 

	CATT
	
	Agree with that it likes solution. If we remove the editor note, we simply change it like as :

“How to support the slice recovery (i.e., re-mapping of remapped slice to on-going slice) when the NG-RAN node recovers enough resources to serve the on-going slice(s) will be discussed in normative phase”

	Deutsche Telekom
	Disagree
	Same view as Ericsson.

Suggestion by CATT could be useful.


Conclusion : No consensus.
The editor note for scenario 2 in section 6.1

In section 6.1, the editor note for scenario 2 list as below:

Editor 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

In [6],  the company agree to remove the editors note.

In [15][16], the company thinks validation of scenario 2 with a well defined SLA and a correctly defined Registration Area and corresponding editor note should be removed from TR.

Proposal 6: Agree to remove the editor notes for scenario 2 in section 6.1.

	Company
	Agree/Modify/disagree  the update 
	Comment

	ZTE
	agree
	

	Huawei
	Agree
	

	Qualcomm
	Agree
	

	Samsung 
	Agree
	

	Ericsson
	Clarification
	In [6] it is proposed to remove the Editor’s note if the following text is agreed

This scenario is only valid if there is a specific SLAs, where the original slice is required to be available in a specific geographical area (TA/RA) and where services used on the original slice are also required to have continuity if moving outside the geographical area, potentially with a different QoS treatment than defined for the original slice.
Without this text the note cannot be removed because this would hide an important condition of this scenario.

	Nokia
	clarification
	Ideally the editor’s note should remain until feedback from SA2. But Ericsson clarification can help once validated by SA2.

	CMCC
	Agree
	

	LGE
	Agree
	

	CATT
	Agree
	

	Deutsche Telekom
	Clarification
	Similar view as Ericsson and Nokia.


Conclusion : remove the editor notes for scenario 2 in section 6.1.

The left issue is whether to add the description as suggested by [6].

Scenario2: Non-supported slice in case of Inter-RA mobility
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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. 

This scenario is only valid if there is a specific SLAs, where the original slice is required to be available in a specific geographical area (TA/RA) and where services used on the original slice are also required to have continuity if moving outside the geographical area, potentially with a different QoS treatment than defined for the original slice.
Proposal 7: Can we agree the above update for scenario 2 in section 6.1 .

	Company
	Agree/Modify/disagree  the update 
	Comment

	ZTE
	Fine with the update
	

	Huawei
	Agree
	

	Qualcomm
	Modify
	I would add “It is also assumed that new PDU sessions of the same slice are not initiated in the new geographical area i.e., the SLA applies to connected mode mobility only”.

	Samsung 
	Fine with the update
	

	Ericsson
	Agree
	

	Nokia
	Agree
	Qualcomm update also OK.

	CMCC
	Modify
	We suggest to remove the text ‘…, potentially with a different QoS treatment than defined for the original slice.’. We don’t need to make such restriction for now.

OK to capture other text as proposed, and agree to add QC’s update.

	LGE
	Agree
	Also fine to add QC’s update

	CATT
	Agree
	Agree with CMCC

	Deutsche Telekom
	Agree
	


Conclusion: Captured following :

This scenario is only valid if there is a specific SLAs, where the original slice is required to be available in a specific geographical area (TA/RA) and where services used on the original slice are also required to have continuity if moving outside the geographical area. It is also assumed that new PDU sessions of the same slice are not initiated in the new geographical area i.e., the SLA applies to connected mode mobility only.
Clarification on scenario 6

In [6], the company thinks Scenario 6 is describing the case when overload occurss in current cell, but it is not stated that also slice recovery in absence of mobility should be studied. The company propose that Scenario 6 is updated to also cover the slice recovery case.
	Scenario 6: Slice overload in RAN node in absence of mobility

It is possible that resource shortage happens for a slice 1 as in scenario 1. In this case, some ongoing PDU sessions associated to this slice 1 may be offered degraded service even in the absence of mobility.
It is also possible that after taking an action to avoid resource shortage in slice 1, the resource shortage is resolved while the UE is still in the cell. In that case, any action taken can be reversed. 



In [13], the company thinks  slice remapped PDU session may fall back to the old slice when the resource available again in the same RAN node. In addition, the company propose :

Proposal : add one scenario for the UE move to another RAN node after remapping as scenario 6

Proposal : add one scenario for the UE move to another RA after remapping as scenario 6.

It seems companies agree to support slice recovery in scenario 6.

	Scenario 6: Slice overload in RAN node in absence of mobility

It is possible that resource shortage happens for a slice 1 as in scenario 1. In this case, some ongoing PDU sessions associated to this slice 1 may be offered degraded service even in the absence of mobility.
It is also possible that after taking an action to avoid resource shortage in slice 1, the resource shortage is resolved while the UE is still in the cell. In that case, any action taken can be reversed. 



Proposal 8: Can we agree the above update for scenario 6 in section 6.1 .

	Company
	Agree/Modify/disagree  the update 
	Comment

	ZTE
	Fine with the update
	

	Huawei
	Agree
	

	Qualcomm
	Agree
	This illustrates why the proposal in P5 can be made generic…

	Samsung 
	Agree
	

	Ericsson
	Agree
	

	Nokia
	Agree
	

	CMCC
	Agree
	

	LGE
	Agree
	

	CATT
	Agree
	

	Deutsche Telekom
	Disagree
	Generally, we don’t see the need to list this scenario, as it is based on wrong or bad network configuration for slices which can be resolved by proper RRM policy adaptation.


One company express different view.
With optimal network configuration, the probability of the scenario is lower. But it seem majorities including Operators see the scenario could be happen in some case. Therefor, following majorities view, offer conclusion as below:
Conclusion: agree the following update for scenario 6 in section 6.1
It is also possible that after taking an action to avoid resource shortage in slice 1, the resource shortage is resolved while the UE is still in the cell. In that case, any action taken can be reversed. 
New sub scenario 6x in scenario 6:
In [13], the company propose to add one scenario for the UE move to another RAN node after remapping as scenario 6.
	Scenario 6: Slice overload in RAN node in absence of mobility
It is possible that resource shortage happens for a slice 1 as in scenario 1. In this case, some ongoing PDU sessions associated to this slice 1 may be offered degraded service even in the absence of mobility.
Editor Note: It needs to be analyzed whether these ongoing PDU sessions may fall back to the slice 1 when slice 1 resource is available again.
Scenario 6x: Move out the RAN node after Slice overload in RAN node in absence of mobility
After the remapping happened as the scenario 6, the UE may move out the RAN node coverage with the same RA (Registration Area). The resource of the old slice in the target node may be available.



Proposal 9: Can we agree the scenario 6x
	Company
	Agree/Modify/disagree  the update 
	Comment

	ZTE
	Seems not necessary
	In general, the scenario 6 is focus on “absence ” of mobility.

In one interpret, it is depends on implementation. For example, the gNB server the PDU session will provide original slice as the requested slice to target gNB. The target gNB does not need to aware the “remapping ” behavior in the source.

In this way, the concern in scenario 6.x can be mitigate by implementation.

	Huawei
	Seems not necessary (so far)
	We think scenario 6x is a combination of scenario 6 and scenario 3, if our understanding is correct. 

	Qualcomm
	Not wrong but not necessary
	Increasing the number of sub-scenarios would be ok if we had more time, and were on solid ground elsewhere.

	Samsung
	Prefer merge it into scenario 3
	We don’t think scenario 6.x can be mitigated by implementation, it depends on what solution we will use. 

But it’s kind of overlapped with scenario 3, so we suggest merge it into scenario 3, for example:

“This is a continuation scenario of scenario 1 and scenario 6. As shown by Figure 6.1-3, the UE’s ongoing slice(s) is/are supported by both the source and the target NG-RAN node.”

	Ericsson
	Not needed
	The scenario proposed does not generate problems because the EU can keep on reusing the remapped slice and slice policy within the whole RA.

	Nokia
	Not needed
	This is covered by scenario 3 in our view.

	CMCC
	Not wrong but seems not necessary
	Share similar view with Nokia.

	LGE
	Seems not necessary
	Can be covered by existing scenario

	CATT
	agree
	It is really the new scenario we didn’t catch. If we support scenario6, we should think about the UE moving after remapping due to overload. As we discussed in proposal8 in this paper, the recovery need to be considered. But if the UE move out the gNB, the target gNB may not know the PDU session has performed the remapping. Then how to recovery is problem.

The scenario is not same as any scenario we captured. We should list in TR.


Based on majorities view:
Conclusion : No consensus.
New sub scenario 6y in scenario 6:
In [13], the company propose to add one scenario for the UE move to another RAN node after remapping as scenario 6.
	Scenario 6y: Move out the RA after Slice overload in RAN node in absence of mobility
After the remapping happened as the scenario 6, the UE may move out the RA (Registration Area). The remapped slice may not be supported by the target RA. The resource of the old slice in the target node may be available.



Proposal 10: Can we agree the scenario 6y
	Company
	Agree/Modify/disagree  the update 
	Comment

	ZTE
	Seems not necessary
	See comments for 6x.

	Huawei
	Seems not necessary (so far)
	We think scenario 6y is a combination of scenario 6 and scenario 4, if our understanding is correct.

	Qualcomm
	Not wrong but not necessary
	See above comment

	Samsung
	Merge it into scenario 4
	See above comment

	Ericsson
	Agree
	It seems reasonable to highlight the problem of how to handle a PDU Session that was remapped to a different slice and that is moved to an area where the remapped slice is not supported (but the original slice is supported

	Nokia
	NOK
	This is covered by scenario 4 in our view.

	CMCC
	Not wrong but seems not necessary
	Share similar view with Nokia.

	LGE
	Seems not necessary
	See above comment

	CATT
	agree
	See above comment


Based on majorities view:
Conclusion : No consensus.
Clarification of scenarios for each proposed solutions

In [7], the company finds out that there is missing towards which scenarios the proposed solution is targeting. Hence there is a need to clarify the targeting scenario for each solution. 
The following table provides the details. 

	Solutions
	Applicable scenarios
(old)
	Applicable scenarios
(new)

	6.2.1
Re-mapping Policy in target NG-RAN node
	N/A
	All scenarios

	6.2.2 
Slice Re-mapping Message Sequence Charts
	Described for each scenario
	Described for each scenario

(no update)

	6.2.3
Configuration Based Solution
	Scenario 1 and Scenario 2
	All

	6.2.4 Candidate solutions with/without CN involvement
	Scenario 2
	Scenario 2

(no update)

	6.2.5 Slice resource re-partitioning
	Scenario 1
	slice resource shortage scenarios including Scenario 1, Scenario 3, Scenario 5 and Scenario 6.

	6.2.6 Multi-carrier radio resource sharing
	Scenario 1
	slice resource shortage scenarios including Scenario 1, Scenario 3, Scenario 5 and Scenario 6

	6.2.7
5GC Solution based on SSC-mode 3
	N/A
	Scenario 2

	6.2.8 Slice Remapping decision in 5GC
	Scenario 2 
	Scenario 2

(no update)


However, the company does not specify which section to add the table. And it is noting some extra scenarios and solutions proposed in this meeting are not taken into account, such as new scenario proposed in [13] [14] and new solution proposed in [7]. Therefore, the content of the table ,if accepted for TR, should be updated accordingly.

When observed the table, we find the table is better be add at the end of section for Scenario (i.e section 6.1). It is some kind of directory for reader to quicker aware the relationship of scenarios and solutions.
Proposal 11: Can we agree to add the table for relationship of scenarios and solutions into end of section 6.1.

	Company
	Agree/disagree  the update
	Comment

	ZTE
	Fine with the update
	May need further update for new scenarios and solutions identified in this meeting.

	Huawei
	Agree
	As the component company, our initial proposal is to add/update the applicable scenarios for each solution in section 6.2 of TR 38.832 (see the TP in R3-210538). We would suggest to go this way. No matter whether the updated table is put in section 6.1 or at the beginning of section 6.2, the applicable scenarios for each solution should be added or updated. 



	Qualcomm
	Agree in principle
	This should have been done from the beginning and was done by some of the solution proposals. Now it seems too late to follow this (correct) approach, because it is harder to check text in every single solution. With that we would prefer to capture this in evaluation too as a kind of summary. That way it can be checked (we don’t necessarily agree with the table above).

	Samsung
	Agree in principle
	We agree that applicable scenarios should be summarized for each solution for better evaluation. However, this table has some redundant information, and it’s not clear enough.

As we think re-structure of TR is needed (see 3.4), the table should be updated after re-structure, thus it will be more clear.

	Ericsson
	
	We would rather state in the evaluation of each solution to which scenario it applies. We do not necessarily agree with the table above. E.g. solution in 6.2.8 also applies to scenario 4.

	Nokia
	Agree in principle
	

	CMCC
	Agree in principle
	Since there’s a demand for re-structuring for most of the companies, such table should be updated according to the potential outcome of re-structure.

	CATT
	Agree in principle
	We need the explanation about the relation of solution and scenarios. But this table looks no easy understanding.

	DT
	Agree in principle
	Same view as CMCC.


Conclusion : In principle agree to add the table for relationship of scenarios and solutions. Detail need to update and evaluate in phase 2.
Solutions cleanup 
Clarification on section 6.2.1 Re-mapping Policy in target NG-RAN node
In [15], the company think take into account new introduced scenarios such as scenario 3,4,5,6, it is reasonable to consider policy in source NG-RAN node or in SN node. For example, when a remapped slice has already accepted in the target node, when the UE need to move to another node or back to source node, it is “target ” node to play the role of “source” node to make decision whether the slice should be change back to the original one. 

The example of update is shown in below:
6.2.1.2
Slice Remapping policy in MR-DC
Configuration in SN node

This option assumes that the remapping policy is rather static because it should have been validated by the tenant or the operator.

Signaling in SN addition Request
At the time of SN addition, the MN includes in the SN addition 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.

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.
Proposal 12: Can we agree the above update in section 6.2.1.2.

	Company
	Agree/Modify/disagree   
	Comment

	ZTE
	Agree
	

	Huawei
	Generally ok
	But we would prefer to simplify the descriptions for MR-DC (Currently just a copy from the HO case). For example, to add the following paragraph at the end of the 6.2.1. 

“The above slice-remapping principle applicable to the handover case can be applied to MR-DC case”

	Qualcomm
	Sort of
	I don’t see this TP. Maybe something like Huawei’s proposal may make sense, we should not construct TPs from a discussion document.

In any case, strictly for DC, there seems to be an alternative i.e. that the MN remains in control, and informs the SN accordingly.

	Samsung
	Agree
	

	Ericsson
	Agree in principle
	This could be a solution but we do nt think we should still be adding solutions to the TR given that we need to evaluate solutions now.

	Nokia
	OK
	

	CMCC
	Agree
	

	LGE
	Agree in principle
	Similar view with Huawei. This TP seems to be a copy of the description for the Handover case.

	CATT
	agree
	


Conclusion: Capturing following into section 6.2.1 of TP:

The above slice-remapping principle applicable to the handover case can be applied to MR-DC case.

Remove editor note in section 6.2.2.1-3 

Same editor note left for section 6.2.2.1, 6.2.2.2, 6.2.2.3 is :

Editor Note:  It is FFS whether and how the UE is aware of slice remapping. 
In [18][19] , the company proposed for AMF to indicate the slice remapping decision to the UE by NAS signaling and suggest to remove the editor note.
Another approach and analysis can be found in [11], the company point it out SA2 needs to be involved.

The company in [11] see the following additions necessary to make any solution for scenario 2 work:

UE needs to inform 5GC that it supports and accepts re-mapping for some slices (i.e. supporting UE);

5GC needs to inform the NG-RAN node in turn during the Initial Context Setup if it is a supporting UE;

Source NG-RAN takes this into account in its handover decision;

After the handover the 5GC informs the supporting UE of the re-mapping action that took place and provides the new Allowed NSSAI excluding the non-supported slice;

The supporting UE takes this into account and does not locally release the PDU session. 

The [11] has been allocated to  CB: # RANSlicing3-Slice_Solutions_and_Evaluation.

In order to mitigate overlapping work with other CB, and all the approaches on the table seems need SA2 involved. We would like to propose to update it based on progress of CB: # RANSlicing3-Slice_Solutions_and_Evaluation.
Proposal 13: Can we agree the above update in section 6.2.3 Configuration Based Solution.

	Company
	Agree/Modify/disagree   
	Comment

	ZTE
	UE impact is one of the evaluation factor
	Remove the editor’s note and update it based on progress of CB: # RANSlicing3-Slice_Solutions_and_Evaluation.

	Huawei
	Pending
	Pending on the conclusion of CB#RANSlicing3.

	Qualcomm
	Pending
	Agree this depends on CB#RANSlicing3, and maybe it can be deleted provided we pay attention to this topic in the evaluation.

We also have sympathy with the analysis in [11]. So far, the discussion has ignored the inconsistency between the behaviour for continuity and for new sessions, which would be a completely new thing end-to-end.

	Samsung
	Pending
	Same view as above

	Ericsson
	Pending
	We would like to maintain the note as a reminder that we need to clarify how the UE is impacted.

	Nokia
	Pending
	Keep editor’s note until resolution is found. This is critical issue and no solution for scenario 2 works if this is not solved by SA2.

	CMCC
	Pending
	Pending on the discussion in another CB. If this issue cannot be solved this meeting, then a Note should be captured, something like ‘Whether and how the UE is aware of slice remapping will be discussed during normative phase.’

	LGE
	Pending
	Pending on the conclusion of CB#RANSlicing3. We prefer to capture the Note suggested by CMCC.

	CATT
	Pending
	Agree with CMCC

	Deutsche Telekom
	Pending
	Share CMCC’s view.


Clarification on section 6.2.3 Configuration Based Solution
In [7], the company think Configuration Based solution provides an analysis based on the SA5 specification. Also, it provides the gap which requires SA5 to further investigate. It is beneficial to add the following to the solution to make it clearer. 

It takes the resource modeling described in TS 28.541 as the baseline. 
The example of update is shown in below:
This solution is applicable to all scenarios. It takes the resource modeling described in TS 28.541 as the baseline. The following analysis is provided for the scenario 1 and scenario 2 respectively: 

Scenario 1: Slice resource shortage in case of Intra-RA mobility and Inter-RA mobility

Proposal 14: Can we agree the above update in section 6.2.3 Configuration Based Solution.

	Company
	Agree/Modify/disagree   
	Comment

	ZTE
	Fine with the update 
	

	Huawei
	Agree
	

	Qualcomm
	Need more discussion
	Actually it is strange how the first sentence is justified, and probably it would be good to clarify further. If true, then other solutions also apply to all scenarios. 

So better to have a general table on which solutions are applicable to which scenarios, easier to check.

The second sentence probably should be more like “refers to”, or “makes use of”, or “builds on”, and without baseline mention. I don’t know what baseline means in this context as we are not in SA5.

The solution builds on the resource modelling described in TS 28.541.

	Samsung
	Modify 
	Modify or remove the sentence “This solution is applicable to all scenarios.” As this solution is not applicable to the “Non-supported slice” scenarios. If we have a table of applicable scenarios, this sentence may not be needed.

	Ericsson
	Modify
	Agree with Samsung

	Nokia
	Modify
	Agree with Samsung. Ok to have:  The solution builds on the resource modelling described in TS 28.541. 

	CMCC
	Modify
	Agree with Samsung.

	LGE
	Modify
	Agree with Samsung.

	CATT
	Modify
	Agree with Samsung.

	Deutsche Telekom
	Modify
	Same view as Nokia.


Based on majorities view:

Conclusion: Capture following into TP:

The solution builds on the resource modelling described in TS 28.541.
Remove description of solution 2 in section 6.2.3 Configuration Based Solution
In [5], a company think In section 6.3 “Configuration Based Solution”, both scenario 1 and 2 are discussed. For scenario 1 a solution is described, but for scenario 2, it is only explained why re-mapping is not possible in legacy system, but no solution is described.

Proposal 15: Do we agree to remove the discussion on Scenario 2 in section 6.2.3.

	Company
	Agree/Modify/disagree   
	Comment

	ZTE
	Disagree
	The description seems solution analysis, better to keep as it is.

	Huawei
	Disagree
	Agree with ZTE.

Also the LS to SA5 requesting to evaluate all configuration related solutions including section 6.2.3. Not mention that it is not a proper way before any response from SA5. 

	Qualcomm
	Somewhat agree
	This part of the solution seems incomplete. The statement just says that if the slice is not supported in the TAI, then it is not supported in the resource model of SA5. But then what is the solution? To enable resource usage of some slices even though they are declared as not supported to the CN ? How does that work?

On that basis, it is not possible to tell that it supports scenario 2 any more than some of the other solutions.

	Samsung
	
	We are fine to keep the analysis, just make sure we have the same understanding that this solution is not applicable to “un-supported slice” scenarios (e.g. scenario 2) according to the analysis.

	Ericsson
	Agree
	This is not a solution description and for that it cannot be evaluated. If this is an evaluation, maybe it should go under an “Evaluation” header, so that it is clear this is not a solution.

	Nokia
	Disagree
	For the “restructuring” of TR our proposal would be simple: can we simply take Samsung 505 (reference [2]) and this should cover all proposals as far as I could see. 

	CMCC
	Disagree
	We’ve sent such text to SA2 and SA5 for feedback, so it would be safer to keep the current text temporarily.

	LGE
	Disagree
	We prefer to keep the current description before the response from the other WGs.

	CATT
	Disagree
	We would keep it. 

	Deutsche Teleom
	Agree
	Same view as Qualcomm and Ericsson (no full solution description).


Conclusion : No consensus.
Clarification on section 6.2.8 Slice Remapping decision in 5GC
In [6], the company thinks solution presented in section 6.2.8 it is described how to apply the solution to scenario 2, but the solution is also applicable to scenario 4, so we propose to clarify this aspect in the text.

Proposal 
It is proposed that section 6.2.8 in TR 23.823 is updated to state that the solution also applied to scenario 4. 
The example of update is shown in below:
6.2.8 Slice Remapping decision in 5GC

This solution is applicable for scenario 2, when a UE with bearers associated to a given slice, e.g. S-NSSAI1, wants to be handed over to a target cell and where S-NSSAI1 is not supported in the target cell. It is also applicable for scenario 4, when the UE later returns to the cell supporting the slice. At NG based HO, the AMF will detect that the target cell is not supporting S-NSSAI1 or that the Allowed NSSAI in the target cell for the UE does not include S-NSSAI1. The 5GC will then decide if the PDU sessions associated to S-NSSAI1 can be re-mapped to another slice. The new S-NSSAI is 
ignalin with the HO Request, using legacy 
ignaling, and there is no impact to the target gNB.

When Xn HO can be used, but the target gNB does not support all slices of an UE, the source gNB will use NG based HO instead, so that 5GC may re-map the slice. 

At the end of the HO the UE will be updated with the new Allowed NSSAI through legacy NAS procedures. The original slice will be included in the Rejected NSSAI, and the UE will not be allowed to access it as long as it stays in the current RA. Once the UE returns to the old RA, it may request to add the original slice to the Allowed NSSAI, and the PDU sessions may be re-assigned to the original S-NSSAI1.

The granularity of slice remapping in this solution is per PDU session. The re-mapping decision can be based on slice availability in registration area, operator policy for slice re-mapping as well as the subscription of the UE.
Proposal 16: Can we agree the above update in section 6.2.8 Slice Remapping decision in 5GC.

	Company
	Agree/Modify/disagree   
	Comment

	ZTE
	Fine with the update 
	

	Huawei
	Fine with the update
	

	Qualcomm
	Fine with update
	

	Samsung
	Fine with update
	

	Ericsson
	Agree
	

	Nokia
	OK
	

	CMCC
	Agree
	

	LGE
	Agree
	

	CATT
	Ok
	

	Deutsche Telekom
	Agree
	


Conclusion: Update section 6.2.8 according to [6].

RAN-based Slice Re-mapping Solution

In [7], the company provide a general RAN-based slice re-mapping solution:

6.2.x RAN-based Slice Re-mapping Solution

A general RAN-based slice re-mapping solution is given as follows:

For slice resource storage scenarios, each slice can be associated with more than one RAN configuration, e.g., in terms of different resources (e.g., RB, hardware, software etc). How these resources are used depends on RAN implementation. Typically, assuming Slice #1 is associated with RAN configuration #1 and RAN configuration #2 in a priority order,

The PDU session associated with Slice #1 may be implemented by the RAN configuration #1, if RAN configuration #1 can be fulfilled by the NG-RAN.  

Otherwise, the PDU session associated with Slice#1 is implemented by the RAN configuration #2 instead.

In this way, CN part of network slice can remain unchanged, and the slice re-mapping can be transparent to the CN. In the case of handover, the T-gNB can make the RAN part of slice re-mapping decision based on these RAN configurations associated with the same slice. 

Proposal 17: Can we agree the update? 
	Company
	Agree/Modify/disagree  the update
	Comment

	ZTE
	Seems overlapped with the solutions already described in the TR
	For example, in section 6.2.3 Configuration Based Solution, which also belongs to RAN based solution in terms of without CN involvement.

Therefore, the RAN based solution can be regarded as a solution classification in evaluation but not introduced as an separate solution.

	Huawei
	Agree
	This solution explicitly proposes the RAN-based Slice Re-mapping while the CN part of network slice can remain unchanged. This is not mentioned in section 6.2.3.

Also in section 6.2.3, it mainly focuses on the network policy configuration, while the proposed RAN-based solution further considers the L1/L2 configurations associated with the same CN part of slice. 

	Qualcomm
	To discuss
	I tend to agree with ZTE, this seems like a semantic rearrangement of existing solutions. Or else the existing solutions are not well explained. All this does is to redefine slice remapping as “a change of RAN configurations”. What does that mean? Different resources?? Just because 6.2.3 is incomplete and never says what remapping is, does not mean that a new solution that is 80% the same should be added.

So maybe first clarify 6.2.3: does it change the end-to-end slice or not? Depending on that we can discuss whether this is a subset of 6.2.3 or not, and it needs clarification on the meaning of configurations too.

	Samsung
	
	Same view as ZTE and QC

	Ericsson
	
	Agree with QC

The new solution introduced is not well described (just like the solution in 6.2.3). The solution talks about “each slice can be associated with more than one RAN configuration, e.g., in terms of different resources”, and for that it seems to be related to solutions 6.2.3 or 6.2.5. Is there anything more than resource and resource policy changes at the RAN side in this solution? If not, then isn’t this a subset of 6.2.3 or 6.2.5?

	Nokia
	
	Agree with Qualcomm

	CMCC
	
	Agree with QC, and further enhancement such as priority order can be discussed during normative phase.

	LGE
	
	Agree with Qualcomm

If “different RAN configuration” means the different resources or different resource utilization policies, this can be covered in existing solution 6.2.3. 

	CATT
	
	Agree with QC. It looks same solution as RAN configuration solution.

Also if the just different RAN configuration used for one slice, we don’t think we can use the word “slice remapping”. It may introduce some confusion. As I mentioned in proposal 1 in this paper

	Deutsche Telekom
	
	Agree with Qualcomm.

Same view as CATT w.r.t. meaning of RAN configuration.


Conclusion: No consensus.
Restructure the TR

In [7], the company think the section 6.2.2 provides the slice Re-mapping Message Sequence Charts. These flow charts can be applied to nearly all candidate solutions involving signalling flows. This basically should NOT be regarded as one of the solutions to address the slice service continuity, but as the overall signalling flows involving handover and MR-DC related cases
The company propose it is better to move this section from the section of solutions, and as a general section on sequence charts.
Proposal : Can we agree to moving Section 6.2.2 to a separate section e.g. section 6.4.

In [5], the company provides several suggestions.
All solutions are placed in own sub-section with section numbering, so that they can be referenced.

Sequence charts are placed in the same section as the corresponding solution. If same sequence chart is used for several solutions, they are included in the section of the first solution, and referenced in following solutions.

The solutions are divided into 4 chapters: 6.2.1 Legacy solutions, 6.2.2 Remapping Policy in target NG-RAN node; 6.2.3 Remapping Policy in 5GC; and 6.2.4 Other solutions.

The above proposals are valuable and constructive, however, there are many cleanup in current version of TR need to be solved. 

Secondly , the parallel evaluation CB depends on current structure.

Moderator would like to propose solve the issue step by step. 

At phase I until the end of Friday of first week, collect comments and views for cleanups.

At phase II until on-line discussion, restructure the TP based on progress on cleanups and evaluation session.
Please provide other view if available :
	Company
	Other view
	Comment

	Huawei
	
	We think the section 6.2.2 should be put as a separate section e.g. section 6.4, since this section does not belong to solutions, just listing potential signaling procedures. 

For [5], we appreciate the proponent’s effort, but

P1-seems no need to have reference to each sub-section, observed from the TR. 

P2- this creates big change but with a lot of redundant things, e.g. the flow chart may be applicable to multiple solutions. 

P3- we are not ok to call it “legacy solutions”, given that some further evaluation is ongoing in other groups.  



	Qualcomm
	
	Fully agree that the TR needs some reworking. In general the idea of [7] to put all of 6.2.2 into a separate section seems reasonable. In fact I would propose to put it in an Annex as wherever you put it, it seems out of order.

Once this is done, it seems the goals of P1 and P2 of [5] are mostly achieved. The solutions using the sequence flows can refer to the Annex.

Appreciate also the attempt to organize in P3 of [5], but not sure it helps. It would be possible to think of other valid groupings, so preference would be not to do this.

	Samsung 
	Agree in principle  
	In [2], we almost have the same views and proposals as [5]. 

So yes to P1 and P2

For P3, we suggest we can categorize all the solutions as follows:

-
Slice re-mapping decision in NG-RAN 

-
Partially slice re-mapping in NG-RAN 

-
Resource management in NG-RAN

-
Slice re-mapping decision in 5GC

You may find detail TP in [2]. Anyway, the proposals in [2] tries to make the solutions clearer and easier for reading and evaluation, but not try to preclude any solutions, so any other changes or updates are OK for us.

	Ericsson
	Agree
	We are fine to move the Flow sequence charts in a separate section. With that P2 would not be needed. However, we think P3 is really important. As we often do in study items, we have a section in the TR that describes the Status Quo. That section contains solutions which can already be adopted. The solutions in 6.2.3 and 6.2.6 seem for example to be based on status quo, or at least this is what one can deduce from their description, which does not present any new aspects.

	Nokia
	Different suggestion
	The TR needs restructuring. After reviewing the various proposals, we found that Samsung 505 (reference [2]) was the most comprehensive and clean work. We suggest to simply take [2] which should address all concerns.

	CMCC
	Different suggestion
	P1: Agree.

P2: not needed if flow charts are moved to a separate section.

P3: We also prefer Samsung’s version in [2], which has already been re-structured in good shape with minor potential modifications. So we also suggest to simply take [2] which should address all concerns.



	CATT
	
	Agree with CMCC

	Deutsche Telekom
	
	Support of CMCC’s suggestion.

	
	
	


Any other stuff? 

Please provide your view on the Proposal.

	Company
	Yes/no/other view
	Comment

	
	
	

	
	
	

	
	
	

	
	
	


Conclusion, Recommendations [if needed]

If needed
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