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1 Introduction

This is the summary document for the following come back: 

CB: # RANSlicing2_Service_Continuity
- Check progress in other groups 

- Solutions to support service continuity

- Capture agreements and open issues

- Provide CRs if agreeable

- LS to SA5?
(Nok - moderator)
Summary of offline disc R3-215874
2 For the Chairman’s Notes

Propose the following: 

Multi-Carrier Resource Sharing

Agree that Multi-Carrier Resource sharing solution has no stage 3 impact.

Agree TP R3-215949 as revision of R3-214818.
Agree LS to SA2 in R3-215950   (Nokia, on SCG outside RA)
Configuration based and re-partitioning solutions

WA: the slice RRM policies/restrictions are configured from (SA5) NRM O&M for configuration based and re-partitioning solutions.

WA: current SA5 definition and model (TS 28.541) related to RRM dedicated policy is kept unchanged.
WA: current resource types for RRM policy utilization measurement as defined in TS 28.541 are sufficient.
Agree LS to SA5 in R3-21xxxx (Ericsson, revision of R3-215226, on dynamicity of RRM policy ratios adjustment).
To be continued:

· Pre-emption aspects (existing tools enough?, is clarification needed for the interaction between the existing tools QoS framework (ARP) and RRMPolicyRatio ?)
· Does gNB need to inform 5GC of resources reconfiguration or repartitioning in RAN?
· Whether the slice resource change indication should be included in the handover request acknowledge message?
3 First Round

According to the Work Item, the scope of RAN3 work for service continuity is mostly to address the case of slice resource shortage.

In the conclusion of the study phase (see [1] for detailed descriptions), 3 solutions had been identified for the work item:

· Multi-Carrier Resource Sharing

· Configuration based solution

· Resource Re-partitioning solution

3.1 Multi-Carrier Resource Sharing Solution

For Multi-Carrier Resource Sharing, all companies seem to converge that it can be supported today already with no stage 3 standards impact.

Q1: do you think that Multi-Carrier Resource Sharing can be supported without standards impact?

	Company
	Comment

	Nokia
	No stage 3 standards impact foreseen.

For stage 2 at least Nokia would foresee some description needed.

	Samsung
	Same view as Nokia, the stage 2 description is needed. Related description in R3-214818 can be a good start, details may need further check.

	Huawei
	Agree. Since this is already supported, it seems there is no strong need of the stage 2 CR (i.e. no additional value is added). 

	LGE
	No Stage 3 impact.

For Stage 2, R3-214818 can be used as baseline.

	CMCC
	Fine to capture some stg2 description, and details could be further discussed.

	CATT
	No stage 3 impact. For stage 2, we have no strong view whether it is needed. 

	Qualcomm
	Also agree that we could aim to capture stage 2 if possible / agreeable. Indeed we could work from R3-214818. 

	Ericsson
	We believe that this solution is already supported and that no addition to the standard is needed.

	Deutsche Telekom
	We see no St3 impact but are fine to go with St2 using R3-214818 as baseline.

	ZTE
	We see no Stage 3 impact. Fine to take R3-214818 into account.


Moderator’s summary:

There is consensus that no stage 3 impact. Majority is OK to capture some text in stage 2 with starting point R3-214118 as baseline to be refined. 

Proposal 1: agree no stage 3 impact. Circulate revision of R3-214118 for updates.

Tdoc R3-214817 asks a question on whether the “other cell” can be outside of the RA (Registration Area). One reason is that the PDU session belongs to a slice which was authorized or “allowed” as per the Allowed NSSAI in the RA, but is this slice also necessarily “allowed” for this UE in the other cell if it does not belong to the RA?

Q2: do you think that the “other cell” as per the Multi-Carrier Resource Sharing description can be outside the current RA (Registration Area) of the UE?

	Company
	Comment

	Nokia
	We would like to discuss and clarify this point in the stage 2 BL CR for 38.300. 

	Samsung
	Yes. We think it is possible that “other cells” can be outside the current RA, as long as the slice for the PDU session is supported by the “other cells”. 

	Huawei
	Yes, agree with Samsung, as long as the slices of the PDU session is supported by “other cell” and is allowed from UE perspective (based on the allowed NSSAI). 

But for stage 2 CR, we don’t see the additional value given that this is already supported. 

	LGE
	Yes, when the slice related to the PDU Session can be supported by “other cell” and it is also included in the Allowed NSSAI from UE point of view, this can be supported.

	CMCC
	Yes, since no issues has been identified so far by setting ‘other cells’ even outside of the current RA.

	CATT
	Yes, from UE perspective, the other cells support the allowed NSSAI can be used for DC setup.

	Qualcomm
	Tend to yes.

The RAN is not necessarily aware of the RA of the UE, but it may have the Allowed S-NSSAI, and it has the associated slice of the PDU sessions. So for sure the RAN may go outside the RA in terms of resource.

	Ericsson
	We should check with SA2 whether it is possible to use an SCG outside the RA to serve an allowed slice. The UE´s Allowed NSSAI may not allow the use of the slice in the RA where the SCG is established. If that is the case, the UE should not access services for that slice in the RA where the SCG is placed.

	Deutsche Telekom
	Same view as Ericsson.

	ZTE
	Allowed NSSAI may change in different RA. It is possible if other cell belong to a different RA, the slice resource would not be allowed used by the UE. But this can be handled by RAN node implementation, don’t see the need to check with SA2.  


Moderator’s summary:

There seems to be two views: 

· View 1: the “other cell” can be outside the RA as long as the slice for the PDU session is supported by the “other cell”. (majority of companies)

· View 2: Nokia and it seems echoed by Ericsson, DT and ZTE as well are not sure that it is possible to use an SCG outside the RA because that SCG may be in an area which is not covered by the Allowed NSSAI (which is assumed associated only to the current RA).   

Proposal 2: It is useful to double-check with SA2, especially we can take advantage that this is the first meeting to send an LS and ask sooner than later (only 3 meetings with 0.5 TU in total). 
3.2 Configuration based on Re-partitioning Solutions

New restrictions or Policies?

As a high level summary, the Configuration Based solution and Re-Partitioning Based solution basically consist of using the resources which can be of other slices as reported in the TR 38.332: 

But the following needs to be further studied, e.g., for the S-NSSAI 1,

-
it can explicitly use resources belonging to which S-NSSAIs;

-
it can use the dedicated but not used resources of other S-NSSAIs;

-
it can preempt the used prioritized and/or shared resources from other S-NSSAIs.

The first question is whether there should be some new restrictions or policies that govern allowing such usage of resources of other slices. For example, tdoc R3-215541 proposes that new restrictions/policies should be defined and come from 5GC. Tdoc R3-215224 think instead that restrictions and policies already exist and come from O&M (SA5 involvement).

Q3: in your view should there be some new restrictions or policy to govern the slice resource usage and if yes, should they come from 5GC or O&M ?

	Company
	Comment

	Nokia
	There is no need of new policies. The current policies controlled by O&M according to SA5 model are good enough. The RRM policy ratios can already be controlled via SA5 O&M and this can be done after monitoring the RRM policy resource utilization also at SA5 O&M.

	Samsung
	Yes. To clarify, the restriction or policy from 5GC is not new, we can use restriction or policy related information already defined by 5GC (e.g. NSSRG) or already transmitted to NG-RAN (e.g. ARP), there will be no SA2 impact.

For the restrictions, the restrictions already defined by the 5GC should be considered, as the NSSRG (i.e. Network Slice Simultaneous Registration Group) example given in R3-215541, slice 1 and slice 2 cannot be used for a UE at the same time, the NG-RAN should not choose the resource of slice 2 if slice 1 is serving the UE when Configuration Based solution is performed (at least for the dedicated/prioritized resources), otherwise, the slice usages of RAN and CN are inconsistence, it breaks the E2E concept of network slice. 

This NSSRG has already been defined by 5GC and known by AMF, we think if using dedicated/ prioritized resources is considered in Configuration Based solution, NG-RAN should be aware of those restrictions defined by 5GC and choose proper resources by considering the restrictions.

Regarding the policy, if pre-emption is used in Configuration Based solution, the pre-emption policy should be considered, in our views, if we don’t like impact SA2 too much, considering current QoS information (e.g. ARP) is a good choice.

	Huawei
	This question seems very general covering the remaining questions. Basically we think that configuration Based Solution is already partially supported by the slice RRM policy ratio modelling in TS 28.541. The pre-emption can be considered (see the following answers). 

And we think OAM can configure the slice RRM policies, instead of CN. And we don’t see the need of RAN awareness of the NSSRG, since the NSSRG is about the Simultaneous Registration Group in a UE level, while here is related to the slice internal resource usage by the NG-RAN node. The two things are not very relevant. 


	LGE
	Our understanding is that current policies can be applied to the slice resource usage case. Currently there is no need to introduce the policy or restriction

	CMCC
	Our understanding is that new policy would be required if the following bullets are deemed to be supported.

-
it can use the dedicated but not used resources of other S-NSSAIs;

-
it can preempt the used prioritized and/or shared resources from other S-NSSAIs.

Firstly, we think there’s no need to adopt the first bullet since the resource has been defined as dedicated and over-provision will only result in unnecessary complexity.

Secondly, regarding the second bullet, the pre-emption mechanism could be revisited if other alternative solutions (i.e. resource re-partitioning) are proven to be infeasible (e.g. the dynamicity cannot be achieved properly by reconfiguration of RRMPolicy).

So our preference now is to focus on slice resource re-partitioning solution, and we’d like to know more details on how dynamic the reconfiguration on RRMPolicy could be; and if necessary, we would like to send an LS to SA5 the check such details sooner than later, since there will only be two meetings left for a potential reply.

	CATT
	We don’t think the policy restriction other than OAM NRM policy is needed. The OAM will make the NRM policy based on the slice resource usage rule.

	Qualcomm
	Our understanding of the SA5 support is that use cases are already covered at least at a high level, but ok to listen to any arguments that some aspects are not, or need further investigation.

	Ericsson
	As explained in our contribution R3-215224, we believe that SA5 already defined policies that can be modified in order to make the RRM Policy Ratios fit the slice traffic demand. SA5 also defined RRM measurements that allow to understand the RRMPolicyRatio utilization.

We would like to LS SA5 and explain that such mechanism of dynamic RRMPolicyRatio utilization and RRMPolicyRatio adaptation is what RAN3 assumes it can be used. If there are issues with RAN3´s understanding SA5 can inform RAN3 about it.

A draft LS is in R3-215226.

	Deutsche Telekom
	No need for new policies and restrictions. We support Ericsson’s proposal on a LS to SA5 on RRMPolicyRatio dynamics.

	ZTE
	Would like to send LS to consult the following impact :

-
it can use the dedicated but not used resources of other S-NSSAIs;

-
it can preempt the used prioritized and/or shared resources from other S-NSSAIs.

If the impact of SA5 is acceptable from SA5’s view, it is better to also acceptable in RAN3. 


Moderator’s summary:

Clarification was given that the proposal was not to have new restriction/policies from 5GC. Majority prefers no new restriction/policies in general. Majority also prefers (SA5) NRM O&M to configure the slice RRM policies. Support to consult SA5 on checking the dynamicity of RRM policy ratio utilization and reconfiguration. Openness to work on “revisiting” pre-emption mechanisms, conditional to SA5 reply (see pre-emption aspects below).

Proposal 3: take WA that the restrictions/policies of slice RRM policies are configured from (SA5) NRM O&M for configuration and re-partitioning based solutions. Send an LS to SA5 to check the dynamicity of RRM policy ratio utilization and reconfiguration.

Allowing use of dedicated pools of other slices?

Referring to SA5 model in TS 28.541, the resources of other slices which could be used temporarily could potentially be in the shared pool (1), in the prioritized pool to which the overloaded slice belongs (2), in a prioritized pool not including the overloaded slice (3).

Some companies propose to extend SA5 model to additionally allow using resources of a dedicated pool of another slice (4). 

Q4: what is your view on newly allowing the usage of resources belonging to the dedicated pool of another slice and ask SA5 about it?

	Company
	Comment

	Nokia
	We are clearly against such extension. This would deny completely the definition of dedicated pool of SA5 and overlap with the already existing concept of prioritized pool. 

	Samsung
	We prefer not change the current SA5 model

	Huawei
	We think there is no need to have this new policy if without clear benefits or operator requirements.  



	LGE
	Same view with Huawei

	CMCC
	No, see answer to Q3.

	CATT
	No, we should not break the definition of dedicated resource 

	Qualcomm
	No, then it makes more sense to change the policy. I suppose we could consider whether there is a reasonable feedback mechanism, but this seems to be sliding out of RAN3 scope.

	Ericsson
	We would like to maintain the Dedicated Policy definition in SA5 untouched. However, we would like to LS SA5 explaining how RAN3 believes RRMPolicyRatios can be dynamically adjusted. If SA5 raises issues on RAN3´s understanding, then RAN3 can analyse in more details the option of dedicated policy ratio modifications.

	Deutsche Telekom
	SA5’s RRM policy approach should be kept. 

	ZTE
	We prefer not change the current SA5 model and consult SA5 the impact if they willing to support.


Moderator’s summary:

Large majority to maintain the dedicated policy definition in SA5 untouched. 

Proposal 4: take WA that current SA5 definition related to RRM dedicated policy is kept unchanged.
Pre-emption Aspects?

Some companies foresee to introduce pre-emption rules across slices. To be defined whether and how this interacts with the exiting QoS framework e.g. interaction with ARP concept. 

Q5: what is your view on this pre-emption aspect?

	Company
	Comment

	Nokia
	We are OK to further investigate and introduce/adapt pre-emption rules taking slicing into account if the impact remains limited. 

	Samsung
	We think pre-emption is feasible and beneficial, especially for the critical services, but as we commented in Q3, how critical of the service is should be identified by QoS information from 5GC, so the pre-emption policy from 5GC should be considered, current existing QoS information (e.g. ARP) can be used as pre-emption policy.

	Huawei
	Based on the SA5 RRMPolicyRatio model, the shared resources are always available for contention. Then for the shared resources, the simple way is to rely on QoS flow parameters (e.g. ARP) for pre-emption. Otherwise, it needs to consider the additional complexity towards the NG-RAN due to the combination of QoS flow level parameters and slice level parameters.

While for prioritized resources, these resources for certain slices could be shared when not used. If the preemption is needed if the prioritized resources are used, we are fine for further enhancement (e.g., based on the existing QoS flow level parameters). But in this way, the prioritized resources works in the same value the shared resources. 

	LGE
	We also think that current existing QoS information (e.g. ARP) can be used as pre-emption policy.

	CMCC
	Fine to further discuss such enhancement.

	CATT
	The current SA5 prioritized resource usage can be used for this ARP likely target.  

	Qualcomm
	Fine to further discuss, but not clear whether this is building on existing SA5 framework, which presumably does not forbid pre-emption in shared resources. To be clarified.

	Ericsson
	We are aligned wit Huawei. We have at least two mechanisms for Allocation, retention and pre-emption. One is based on ARP. The other is based on RRMPolicyRations, where e.g. a prioritized policy can be applied to a list of member slices and where such member slices will pre-empt non-member slices for such defined resources. We could explore whether to expand QoS based mechanisms e.g. extend ARP. However, we would not recommend to introduce yet another tool for allocation, retention and pre-emption, such as “vulnerability levels” per slice.

	Deutsche Telekom
	We are positive for further investigation on pre-emption rules across slices. How to set up such rules, e.g. as proposed by Huawei, needs further discussion.

	ZTE
	Fine to further discuss such enhancement.


Moderator’s summary:

Openness to continue discussion on pre-emption aspects (existing tools enough?, clarification needed for the interaction between QOs framework (ARP) and RRMPolicyRatio?)

Proposal 5: take as to be continued the pre-emption aspects. 

New Resource Type(s)?

Some companies foresee that some new measurement types could be reported (e.g. related to transport resources) for the monitoring by O&M in line with the following statement from the TR 38.332:

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).

The current resource type in TS 28.415 is:
	resourceType


	The resource type of interest for an RRM Policy. 

allowedValues:

PRB, PRB UL, PRB DL (for NRCellDU, GNBDUFunction)

RRC connected users (for NRCellCU, GNBCUCPFunction)

DRB (for GNBCUUPFunction)

See NOTE 2and NOTE 4


That would presumably also mean that the associated policy control (RRM policy ration) becomes also standardized in SA5. The question is whether new resource types might be needed (e.g. R3-215129)

Q6: what is your view on the need of introducing new resource type(s) to be monitored and asking SA5?

	Company
	Comment

	Nokia
	So far the existing resource type(s) defined in TS 28.415 seem good enough. The management of other resource types could be left to implementation restrictions and policies without the need of new external measurement reporting and control. 

	Samsung
	We think which types of resource to be re-partitioned are left to implementation.

	Huawei
	Agree with Nokia. So far the resources types defined in TS 28.541 seems sufficient. 

	LGE
	There is no need to introduce new resource type. If there is the requirements from operator, we can discuss new resource type.

	CMCC
	Current classification seems sufficient.

	CATT
	As origin company, we have no strong view on introducing new resource type in specification
 

	Qualcomm
	Agree with Nokia, unless some new aspects come up.

	Ericsson
	We agree that there is no need to define any new resource type. Current resource types are sufficient. As a side comment, the more a chunk of resources is partitioned, the less efficient such chunk of resource utilization becomes, hence resource partitioning is something to use “with moderation”

	Deutsche Telekom
	We don’t see currently the need for additional resource types.

	ZTE
	Current classification seems sufficient


Moderator’s summary:

Large majority think current classification is sufficient. 

Proposal 6: take WA that current resource types as defined in TS 28.451 are sufficient.

Reports from gNB to AMF?

Some companies are proposing that standards add new reports from gNB to AMF whenever resources of other slices are used (e.g. data volume start/duration/stop in R3-215541). Justification would be mostly for charging reasons.

Q7: what is your view on the need for new reporting signalling from gNB to AMF?

	Company
	Comment

	Nokia
	There is no need to report to AMF when resources of other slices are used dynamically as this is related to resource usage and not to charging events.

The monitoring of resource usage is instead reported to SA5 O&M and that is for potential adjustment of RRM slicing ratios.

	Samsung
	The slice instance change should be notified to SMF (not AMF).

Charing per slice instance is one of the requirements defined in SA5, as in TS 32.255, it specifies “The SMF shall support network slice instance charging.”, and in TS 28.530, it states “The network slice instance defined in TS 23.501 [3] can be reflected via the NetworkSliceSubnet IOC and the allocated resources”, so if the allocated resources changes for one slice in RAN subnet (i.e. one NetworkSliceSubnet), we take it as one kind of network slice instance change, this kind of change should be notified to SMF to satisfy the charging requirement from SA5.

	Huawei
	We think that it is beneficial for the OAM to be aware of the temporary slice resource change. This is already supported based on the existing signaling-based or management-based MDT procedures. 

On reporting to the CN, we see benefits if the NG-RAN performs an internal slice resource change for overloaded slices, e.g., for charging purpose

	LGE
	Same view with Nokia.

Currently, we think that there is no clear benefit to introduce a new signalling to report to CN whenever resources of other slices are used. But, reporting to OAM seems beneficial.

	CMCC
	If pre-emption mechanism is introduced, then it would be beneficial to introduce new signalling from gNB to AMF for charging purpose.

	CATT
	Agree with Nokia, as we know, when SA5 define the slice resource usage policy, it already consider the charge aspects

	Qualcomm
	In our understanding, the resources used are simply resources that may be used according to configuration. So since there is no change of slice or anything like that, CN involvement seems not needed. What is interesting is that there is some rearrangement of RAN slice resources, but this should be visible and already accounted for. 

	Ericsson
	If I go to a shop and I buy 1 pint of water, I will be charged the same irrespective of whether the water was placed in a big glass or a small glass. 

Water == consumed traffic; Glass == RRM Policy Ratio

Hence there is no relation between how resources are allocated to slices and charging. 

There is therefore no need to signal from RAN to AMF information about a change of RRM Policy Ratio. 

Note that resource partitioning is not a new thing and it existed also in LTE, e.g. to partition resources between PLMNs. The fact we never related resource partitioning to charging in the past is a sign that this is not needed.

	Deutsche Telekom
	We see no need for signalling to CN but reporting to OAM seems useful.

	ZTE
	We dont’s see the need. Because the Slice ID does not change in Core network (SMF), and data volume does not change due to re-partition in RAN resource. 

It is possible to billing the “temporary borrow resource ” behavior for tenants by SLA. 


Moderator’s summary:

7 companies think no need to inform 5GC of the internal reconfiguration of RAN resources. 2 companies think instead this is needed and one company say needed if to pre-emption mechanism is introduced. 
Proposal 7: given the 7-3 companies we propose to set this point as “to be continued”. 
4 Second Round

The moderator forgot about one proposal coming from tdoc R3-215541 which is proposal 6:
Proposal 6, the slice resource change indication should be included in handover request acknowledge message to notify the source gNB for making better handover decision.
Q8: what is your view on proposal 6 of tdoc R3-215541?

	Company
	Comment

	Nokia
	Clarification needed. I propose to set it as “to be continued”.

	
	

	
	

	
	


Moderator’s summary:

Majority of companies think …

Proposal 2: TP...

5 Conclusion

The following is proposed:

Proposal 1: TP...
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