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1 Introduction

CB: # RANSlicing3-Slice_Solutions_and_Evaluation

- Evaluation table for each solution in R3-210360? (Qualcomm)

- Categorize the solutions in the following: 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 in R3-210505? (Samsung)

- Add more criterias for solution comparison and evaluation and solution comparison in R3-210506? (Samsung)

- Evaluations for each solution in R3-210524? (E///)

- Evaluation of slice re-mapping solutions in R3-210539 and conclusions in R3-210540? (HW)
- Evaluation of Solutions for Slice Resource Shortage (Scenario 1) in R3-210693, evaluation of Solutions for Slice not supported at target (Scenario 2) in R3-310694 and evaluation of Slice Remapping Policy in R3-210695? (Nok)

- Minimal CN and UE involved scenarios and solutions evaluated by RAN3 while other scenarios and solutions can be evaluated in normative stage based on evaluation from other group? Evaluation of solutions in R3-210851 and conclusions in R3-210852? (ZTE)

- Evaluations for each solution in R3-210904 and conclusions in R3-210905, TP in R3-210906? (CMCC)
- Capture TP for solutions evaluations, conclusions, if agreeable
(Nok - moderator)
Summary of offline disc R3-211019 
2 For the Chairman’s Notes

Propose the following:

Agree TP R3-210906 (conclusion on Scenarios, CMCC)
Agree TP R3-21xxxx revision of 539 (high level evaluation table, Huawei)

Agree TP R3-21xxxx revision of 852 (conclusion on Solutions for scenarios 1,3,5,6, ZTE)

Agree TP R3-21xxxx revision of R3-210694 (Solution for legacy UEs, Nokia). 
Agree TP R3-21xxxx (conclusion of Solutions for scenarios 2,4, Qualcomm).

Postpone decision of granularity of slice re-mapping to normative phase pending any progress on addressing solutions of scenarios 2,4.
Discuss during the online session how to cope with the lack of feedback from SA2/SA5: extension of SID? Down-selection at the beginning of the WID?
3 Discussion

3.1 Conclusion on Scenarios

Starting point is to agree the conclusions on scenarios from CMCC tdoc R3-210906 (see below).  

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 do exist in RAN, so Scenario 1,3,5,6 are valid scenarios.
For those scenarios caused by non-supported slice, if imperfect coverage planning happens, Scenario 2 and 4 are valid scenarios; while if perfect coverage planning is assumed, further input from SA2 is needed from system level perspective to check if the service related to slice also needs to be available also outside of the RA.
Please indicate any comment you may have. 

	Company
	Comment

	Nokia
	Good summary from CMCC. Conclusion agreeable.

	Huawei
	Ok. 

	ZTE
	Agree on the summary.

	Ericsson
	We are ok with the spirit of the proposed evaluation. However, as proposed in R3-210526, we suggest to modify the evaluation as follows:

For those scenarios caused by slice resource shortage, the situations of resource shortage or overload may exist in RAN. Provided that the SLA established for the slice is such to allow serving the slice even when the resources allocated to the slice are exhausted, Scenario 1,3,5,6 are valid scenarios.
For those scenarios caused by non-supported slice, these scenarios are 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.

The above may be justified by imperfect coverage planning. F


	Samsung
	Prefer CMCC’s version.
Other details proposed by E/// above can be discussed later.

	CMCC
	Prefer CMCC’s version.

It seems to us that some of E///’s modification was also proposed to be potentially captured as the text for scenario description, according to the progress of another CB. So no need to duplicate here in the conclusion.

	Qualcomm
	Fine with CMCC’s version

	LGE
	Prefer CMCC’s version.

	CATT
	Fine with CMCC’s version

	Deutsche Telekom
	We agree with the statements that slice resource shortage or overload may occur in RAN, but for those cases we should make clear that this is due to wrong or bad network resource configuration, i.e., by proper configuration such scenarios can be avoided, i.e., no need for new complex solutions like re-mapping.


Moderator’s summary:

The vast majority of companies prefer CMCC version. Ericson proposal to be discussed in the other CB. The comment from DT could be considered as part of the evaluation of solutions i.e. DT vote for a simple solution for slice resource shortage due to that it should be rare and avoided.

Proposal 1: agree TP R3-210906 for conclusion on scenarios.

3.2 Table to be captured for Evaluation of Solutions 

Starting point is the evaluation table 6.3-1 (key impacts of the solutions) of tdoc R3-210539. Please indicate potential comment you may have on tdoc R3-210539: 

	Company
	Comment

	Nokia
	Please add that confirmation from SA5 is valid for solutions 6.2.2, 6.2.4 and 6.2.5.

	Huawei
	Ok to be regarded as starting point to collect comments in the revision phase. 

	ZTE
	Would like to point out “Solution 6.2.1: Re-mapping Policy in target NG-RAN node” is not an solution and can apply to other solution e.g. solution 6.2.3,6.2.6, 6.2.7.

Then the word “solution” in the first row of the table could be changed to “Solution and Policy”

	Ericsson
	We appreciate the effort made in R3-210539. However, we do not think R3-210539 is a good starting point. The analysis in this document is often limited to stating a list of tasks that each node/system needs to perform (e.g. “RAN makes the re-mapping decision”, this is not stating an impact, it is just saying in general lines what should be done). We would like to suggest to take R3-210360 as starting point for evaluation, as this evaluation has a more accurate analysis of the impacts on all parts of the system.

Regarding R3-210539, here are our comments for those parts where we are not aligned. Note that we leave the evaluation for a second round, when we will agree on the impacts.
Solution 6.2.1: 
RAN impacts: Source and target RAN needs to be configured with remapping policies. RAN needs to support the remapping functionality and signaling of the remapped S-NSSAI to CN. RAN needs to support reception of remapping rules if signalled over common interfaces.

CN Impacts:

CN needs to be configured so to serve all PDU Sessions of source and remapped slice with the same CN functions. CN needs to support new NAS signaling to the UE to associate a PDU Session to a remapped slice. CN needs to support new NG procedures to signal remapping rules and to receive remapping slice results, as needed.

OAM Impact:

OAM needs to be able to configure CN/RAN with remapping associations. 

UE Impact

UE needs to be reconfigured at NAS level to associate an ongoing PDU Session to a new S-NSSAI (pending SA2 feedback)
Solution 6.2.2:
This section is dedicated to the message sequence charts for different solutions. However, in here at least solutions “6.2.2.5 Slice Remapping decision in 5GC and target gNB at NG based handover” needs to be evaluated. In R3-210524 we provided an evaluation of this solution. 
Solution 6.2.3:
In TR38.832, section 6.2.3 corresponds to “Configuration Based Solution”, while in R3-210539 this is mapped to “Candidate solutions with/without CN involvement”. This analysis is for 6.2.3 Configuration Based Solution, Scenario 1. We note that Scenario 2 is not a solution description, hence it cannot be evaluated.

RAN impact

RAN can already reuse available prioritized and shared resources. No RAN impacts.

Core impact
There is no change of S-NSSAI, no impacts

OAM impact
OAM already supports configuration of shared and prioritised resources, no impact
Solution 6.2.4 Candidate solutions with/without CN involvement

Note that in R3-210539 this solution is wrongly associated to section 6.2.3.
RAN impact

Source and target RAN needs to be configured with remapping policies. Totally new RAN-UE connectivity, where the UE is connected to target but source maintains UE signaling connection with CN. It is not clear which target RAN functions/policies would serve the slice traffic at target. Does target need to be configured with policies (e.g. RRM) to serve the source slice?

What happens if the UE wants to access a slice available at the target? Will this be served via data forwarding from source?

Core impact
What User Location Information is signaled from RAN to CN? Impacts for ULI. How would CN serve a slice available at target, but possibly not available at source and served via data forwarding from source

OAM impact
OAM needs to be able to configure remapping rules at RAN/CN.
Solution 6.2.5 Slice resource re-partitioning

RAN impact

Target RAN needs to be configured with resource re-partitioning policies.  

Core impact
No impact.

Solution 6.2.5 Slice resource re-partitioning
RAN impact

Target RAN needs to be configured with resource re-partitioning policies.  

Core impact
No impact.

Solution 6.2.6 Multi-carrier radio resource sharing
RAN impact

RAN can already use Multi carrier Radio resource sharing. No RAN impacts.

Core impact
There is no change of S-NSSAI, no impacts.

Solution 6.2.7
5GC Solution based on SSC-mode 3

RAN impact

If used for scenario 2, the target node need to temporary accept PDU session even if slice is not supported in the cell.

OAM impact

OAM needs to be able to configure CN with remapping associations. 

UE Impact

UE needs to be reconfigured at NAS level to associate an ongoing PDU Session to a new S-NSSAI (FFS depending on SA2)
Solution 6.2.8 Slice Remapping decision in 5GC

OAM impact

OAM needs to be able to configure CN with remapping associations 
UE Impact

UE needs to be reconfigured at NAS level to associate an ongoing PDU Session to a new S-NSSAI (FFS depending on SA2)


	Samsung
	Similar view as ZTE.

As we pointed out in CB # RANSlicing2 that the solutions in the TR are out of order and have overlaps. It’s hard to do clear evaluation, so we suggest re-structure the solutions firstly, at least we should distinguish slice re-mapping related solutions and resource management related solutions, and the re-mapping policy can be applied to all slice re-mapping related solutions, moreover, the slice re-mapping policy should be evaluated separately. 
We are also fine to use R3-210539 as starting point and make input. Once the re-structure at CB # RANSlicing2 is agreed, we adopt the table accordingly.

Regarding applicable scenarios in R3-210539, here are our comments for those parts where we are not aligned.

Slice re-mapping policy in target NG-RAN node
Apply to all scenarios
Configuration Based Solution
Apply to resource shortage scenarios 
Slice Remapping decision in 5GC
Apply to slice unsupported scenarios

In addition, we think Solution with CN involvement and 5GC Solution based on SSC-mode 3 belong to slice re-mapping in target NG-RAN node solution category


	CMCC
	Considering the fact that we may potentially carry out restructuring for all solutions, we support to take 0539 as a starting point, since the evaluation table follows a ‘plug and play’ fashion which may be adapted to the new structure with minimal impact.

Then comments can be collected during the revision round.

	Qualcomm
	No problem with any starting point, but really need a clean structure that is linked to the eventual structure of the CR (as there may be changes elsewhere). Can work on this in 2nd round.

	LGE
	OK to use R3-210539 as starting point

	CATT
	we support to take 0539 as a starting point


Moderator’s summary:

The vast majority of companies is OK for using R3-210539 as starting point. 
Huawei to update R3-210539 with:

· removing solution 6.2.1: the remapping policy and its location depends on the granularity and is proposed postponed in evaluation below.
· Try to take some of the comments from Ericsson and Samsung into account.

Proposal 2: agree revision of R3-210539 by Huawei in R3-21xxxx.

3.3 Conclusion on Solutions for scenarios 1, 3, 5, 6 on slice resource shortage

Starting point is to agree Conclusion 1 of tdoc R3-210852. See below.

The 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
Left scenarios in TR 38.832 can be evaluated based on SA2/SA5/RAN2 ‘s input
Please indicate any comment you may have.

	Company
	Comment

	Nokia
	Text OK but please replace the last sentence “left scenarios…” by instead “solutions to be refined during normative phase after feedback from SA5”.

	Huawei
	It seems this is the conclusion of scenarios, not of the solutions. This can be merged to the above section 3.2. 

Note that in [R3-210540], we provide the conclusions of solutions. 

Solutions

Generally, the above solutions can be categorized into two categories. 

· CN based solutions, e.g. the NG-RAN perform the slice remapping based on the slice remapping policy provided from the CN, or the CN performs slice remapping directly. 

· OAM based solution, e.g. the NG-RAN perform the slice remapping based on the slice remapping policy provided from the OAM;

In detail, solutions 1, 2, 7, and 8 are CN based solutions with CN impacts, whether Solution 4 requires CN involvement needs a further evaluation from SA2. 

Solutions 3, 5, and 6 are OAM based solutions, which has no minimal CN impacts, while the feasibility of Solution 3, and 5 needs further check with SA5.

Generally, at least those OAM based solutions are considered valid to ensure the slice service continuity.

Editor Note: the above may be updated after further evaluation by SA2 and SA5.


	ZTE
	Fine with the update from Nokia.

Regarding Huawei ‘s comments, the “CN based solution” may introduce unnecessarily misunderstanding. Solutions may have limited impact on CN not CN based.

Therefore we prefer to have direct conclusion on the solution defined in TR.

In [R3-210852],we provide conclusion 2 for this purpose:
Conclusion 2:
The following RAN slicing solutions are recommended by RAN3 to be specified in normative phase:
-
Re-mapping Policy in target NG-RAN node (Configuration in target NG-RAN node, Signaling from Source NG-RAN node), the policy apply to scenario 1-5.
-
Slice Remapping decision in target gNB at Xn based handover, apply for intra RA mobility in scenario 1,2,3,4.
-
Slice Remapping Solution for Scenario 6.
-
Slice Remapping decision in MN for MR-DC case, apply for scenario 5.
-
Slice Remapping decision in SN for MR-DC case, apply for scenario 5.
Left solutions in TR 38.832 can be evaluated based on SA2/SA5/RAN2 ‘s input.


	Ericsson
	For solutions that imply remapping of the S-NSSAI, RAN3 cannot conclude whether these are feasible because this needs feedback from SA2. For solutions that imply resource remapping (UP resource remapping only), RAN3 needs feedback from SA5 to determine if the solution is feasible.

Hence, the only solution RAN3 can conclude is feasible is solution 6.2.6 Multi-carrier radio resource sharing and solution 6.2.3 Configuration Based Solution (scenario 1 – use of prioritise and shared resources). All other solutions are pending other groups feedback. We therefore propose the following conclusion:

 The following RAN slicing solutions are recommended by RAN3 to be specified in normative phase:
-
Soluition in section 6.2.6 Multi-carrier radio resource sharing 
-
Solution in section 6.2.3 Configuration Based Solution (scenario 1 – use of prioritise and shared resources) 
-

The remaining solutions in TR 38.832 can be evaluated based on SA2/SA5/RAN2 ‘s input


	Samsung
	Maybe we cannot make any conclusions of solution recommendation at this stage. 

Like E/// said, many solutions are pending to other WGs’ feedback. And the solution suggested by E/// are also have limitations.
Multi-carrier radio resource sharing is only workable for some deployment scenarios and CA/DC capable UEs.

Configuration based solution may not be workable if high level of slice resource isolation is required in gNB and also it may need additional features in OAM, and further involvement with SA5 is required.

	CMCC
	Based on the discussion above, we believe that it is impossible for us to make any recommendation on specific solution in absence of feedback from SA2 and SA5.

Our suggestion is to conclude on scenario 1,3,5,6 as follows,

Conclusion:
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
Solutions are expected to be refined during normative phase after feedback from SA2 and SA5.


	Qualcomm
	Indeed Ericsson is correct. The reworking by CMCC is ok for us. However one concern is how we will move forward e.g. via discussion in RAN? Via a small down-selection phase in the WI?

	LGE
	Fine for CMCC’s text

	CATT
	Agree with CMCC

	Deutsche Telekom
	We don’t see the slice resource shortage and overload scenarios as valid scenarios for deriving solutions in the normative phase, as the scenarios are based on wrong or bad network resource configuration. It would be much easier to adapt slice configurations e.g. via RRM policy instead of introducing complex re-mapping approaches which require additional configuration effort inclusive of consideration of SLA criteria for implemented slices if they are seem as logical network for customers/tenants.


Moderator’s summary:

CMCC reworking of ZTE’s text seems fine by the majority of companies. Some small adjustments still possible. We take DT comment more as an explanation that DT does not see “slice re-mapping solutions” worth the effort to solve the rare (or abnormal) issue of slice resource shortage. However, the reworking text from CMCC does actually not propose to select “slice re-mapping solution”. ZTE to update 852 with the re-working from CMCC and take any final comment into account if possible.

Proposal 3: agree revision of R3-210852 by ZTE in R3-21xxxx.

Proposal 4: discuss during the online session how to cope with the lack of feedback from SA2/SA5: extension of SID? Down-selection at the beginning of the WID?
3.4 Conclusion on Solutions for scenarios 2, 4 on slice not available at target

Do you agree that re-mapping solutions for scenario 2,4 do not work for legacy UEs as explained during last RAN3#110 and recalled in tdoc R3-210694.

	Company
	Comment

	Nokia
	This is correct. Legacy UE(s) will tear down the PDU session when receiving the new Allowed NSSAI in the mobility register update acknowledge.

	Huawei
	We acknowledge this issue, which has impact on the legacy UE. 



	ZTE
	It depends on SA2’s evaluation and corresponding solutions.

	Ericsson
	Most likely, this is correct, but we should wait for SA2 to confirm this.

	Samsung
	Let’s wait for SA2’s confirmation.

	CMCC
	Acknowledge the issue, but can be discussed during normative phase.

	Qualcomm
	As far as we can tell:

· Legacy UEs would have to be handled as today

· Supporting UEs need new behaviour etc, which is linked to CN changes, RAN changes etc

So for sure this is way beyond RAN3 strict scope. The problem here is that we cannot include something like this in a WI as things stand.

	LGE
	We also acknowledge this issue

	CATT
	Suggest we wait for SA2’s confirmation.

	Deutsche Telekom
	Impact on legacy UEs is acknowledged.


Starting point is text in section 6.3.2 of tdoc R3-210694 and associated proposal to send a further LS to SA2 to inform about the issue of scenario 2 and possible work-around. See below.

The following additions are necessary for the feasibility of any solution for scenario 2:

· 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. 

Conclusion: liaise SA2 to inform about this issue. Postpone any selection of a solution addressing scenario 2 until SA2 has been consulted and replied on the above.

	Company
	Comment

	Nokia
	Text is OK. SA2 needs to be informed urgently to validate scenario 2 despite this issue and to comment on the solution proposed above (or propose any other workaround). OK to send a further LS.

	Huawei
	We think the solution is feasible from RAN perspective, and agree to be captured in our TR. 

But about the further LS, SA2 anyway will evaluate the CN impact for scenario 2/4, also assess the legacy UE impact. So another LS seems not useful. 

	ZTE
	OK to send the LS.

	Ericsson
	RAN3 has LSed SA2 pointing them at the list of solutions available. SA2 will analyse these solutions and determine what changes they need, should they conclude that they are feasible. We do not think RAN3 should send an LS to SA2 stating what these solutions need to be made to work.

	Samsung
	Agree with HW and E///

	CMCC
	Agree with HW, E/// and Samsung. No need to send additional LS for now. And we assume the LS sent last RAN3 meeting has already brought loads of work to SA2.
However, we suggest to make some conclusions on solutions to support scenario 2 and 4, and take Conclusion text in 0694 as a starting point. Our suggestion to conclude scenario 2 and 4 is as follows,
Conclusion: RAN3 is not able to make any recommendations on solutions to support scenario 2 and 4 during SI. RAN3 would like to postpone the solution selection on addressing scenario 2 and 4 until SA2’s feedback during normative phase.

	Qualcomm
	We expect / hope that companies will make the required analysis in SA2.

I would add to CMCC’s text:

Conclusion: RAN3 is not able to make any recommendations on solutions to support scenario 2 and 4 during SI. RAN3 would like to postpone the feasibility of solution selection on addressing scenario 2 and 4, including potential solution selection, until SA2’s feedback during normative phase.

	LGE
	No need to send LS to SA2. Anyway, they will analyse the system impact of slice remapping in scenario 2 and then send a reply LS to RAN3.

We are also fine for Qualcomm’s text.

	CATT
	Agree with CMCC

	Deutsche Telekom
	No need to send LS to SA2. We also support Qualcomm’s text proposal.


Moderator’s summary:

Issue is acknowledged that legacy UE will not support any solutions to scenarios 2,4 and these solutions, if exist, should apply to supporting (upgraded) UEs. Based on the comments we suggest:

· Nokia to revise 694 to fit in solution section for legacy UEs instead of conclusion
· Qualcomm to create TP with the following conclusion where we take Qualcomm’s input text but remove the last words “during the normative phase” as it depends on proposal 4 whether the lack of feedback from SA2/SA5 is managed by extending the SI phase of one quarter or postpone any down-selection I WI phase.

“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”.
Proposal 5: agree revision of TP R3-210694 by Nokia in R3-21xxxx.

Proposal 6: agree Qualcomm TP on conclusion scenario 2,4 in R3-21xxxx.

3.5 Conclusion on Slice re-mapping Policy 

Given that re-mapping solutions to scenario 2, 4 are stuck pending SA2 feedback on the blocking issue described above, there seems to be no point to go further and discuss the granularity of such slice re-mapping. It is proposed to postpone decision on the granularity of re-mapping policy to the normative phase. Comments welcome.

	Company
	Comment

	Nokia
	OK. We first need to get SA2 feedback on how to solve the issue associated with scenarios 2,4 when the slice is not supported at target

	Huawei
	Ok

	ZTE
	OK. The evaluation could be continued during Normative stage.

	Ericsson
	To be fair, we should not at this point assume that solutions for scenarios 2 and 4 will go to normative phase as this depends on the conclusions form SA2. Of course, no point to discuss any further detail on these solutions now, given that we wait for SA2’s response.

	Samsung
	Agree with ZTE

	CMCC
	Agree to discuss granularity of re-mapping policy during normative phase. A Note would be helpful if needed.

	Qualcomm
	Ok, ack Ericsson’s and CMCC’s comments here.

	LGE
	Ok

	CATT
	OK

	Deutsche Telekom
	Ok. Agree with CMCC


Moderator’s summary:

Vast majority of companies are OK to postpone the decision of granularity of slice re-mapping to normative pending any progress on addressing the solutions of scenarios 2,4.
Proposal 7: Postpone decision of granularity of slice re-mapping to normative phase pending any progress on addressing solutions of scenarios 2,4.
4 Conclusion

The following is proposed:

Agree TP R3-210906 (conclusion on Scenarios, CMCC)

Agree TP R3-21xxxx revision of 539 (high level evaluation table, Huawei)

Agree TP R3-21xxxx revision of 852 (conclusion on Solutions for scenarios 1,3,5,6, ZTE)

Agree TP R3-21xxxx revision of R3-210694 (Solution for legacy UEs, Nokia). 
Agree TP R3-21xxxx (conclusion of Solutions for scenarios 2,4, Qualcomm).

Postpone decision of granularity of slice re-mapping to normative phase pending any progress on addressing solutions of scenarios 2,4.

Discuss during the online session how to cope with the lack of feedback from SA2/SA5: extension of SID? Down-selection at the beginning of the WID?
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