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Introduction

CB: # 30_R18Slice

- Discuss the open issues listed above

- Capture agreements and open issues

(moderator - ZTE)

Summary of offline disc R3-233354
It should be noted the LS(s) are plan to be send to SA2 no late than Thursday afternoon (KR local time）, please feedback your view on the TP and LS before the noon.
For the Chairman’s Notes

<TBD>

For RAN impact on supporting Network Slice Service continuity scenario:
RAN resources to use for the re-mapped slice, the following approaches can be selected as good start for further discussion :
Approach 1: RAN node makes sure how to use physical resources for re-mapped resource in RAN meets the requirements by adjusting the quota of resources for the remapped slice (O&M ?) taking into account the additional load generated in RAN by the replacement (FFS how this is done)). 

Approach 2: Core network makes sure to guarantee the re-mapped resources in RAN meets the requirements (e.g AMF may be aware of gNB load per slice via NWDAF) and AMF selects the remapped slice accordingly. AMF may typically select different remapped slice on a per UE basis to spread the load.

Approach 3: some coordination is done so that the remapped slice chosen by AMF is always in the same RRM RAN pool as the original slice (i.e. the same RRMPolicysliceList as per 29.541). How this is achieved can be checked with SA5/SA2.

Approach 4: both original slice and remapped slice are signaled to the gNB in NGAP PDU session setup. The gNB uses the unused RAN resources of the original slice to serve the remapped slice. Alternatively an indicator “rmapped” is signaled together with the slice in the NGAP PDU session setup.

An LS  is agreed to be send to SA2 to collect system point of view about approaches 1, 2 and 3 for the scenario.

An draft LS R3-233407 (Ericsson) will be uploaded for checking.

The following topics are still open:

Potential signaling impact on Alternative S-NSSAI in PDU session Modify for backwards compatibility aspects (receiver so far is assumed to not accept a slice modification of ongoing slice)
Opt1: Reusing current S-NSSAI IE

Opt2: Adding a new S-NSSAI IE in the PDU Session Setup/Modification message and Initial UE context setup request message

Potential signaling impact on Alternative S-NSSAI I in PDU session Setup for RAN usage of resources or NS-AoS check
Opt1: Reusing current S-NSSAI IE

Opt2: Adding a new S-NSSAI IE in the PDU Session Setup/Modification message and Initial UE context setup request message

Mobility scenario

Adding Alternative S-NSSAI in HO request message for slice restoration and more generally how to handle restoration e.g. original slice becomes available again after the congestion.

For Support of partially Allowed NSSAI:

To include the partially allowed S-NSSAI over NGAP in messages where the Allowed NSSAI is sent and to encode the partially allowed S-NSSAI separately from an Allowed S-NSSAI.

An LS is agreed to be send to SA2 & CT1 about this agreement. 

An draft TP R3-233370 (Nokia ) and the R3-233371 LS (Nokia) has been uploaded for check.

It is also agreed the Partially allowed NSSAI IE is not needed in the Xn Handover Request because for the propagation between gNBs,the information can be obtained by gNB via Path switch acknowledge message.
The following topic is still open:

Mobility scenario:

UE moves from non-supporting TA to supporting TA, PDU session modify and Path switch

Discussion

RAN impact on supporting Network Slice Service continuity scenario
Recap of SA2 progress
During the study phase of SA2, the RAN to support Network Slice Service continuity scenario was defined as Key issue 1 with following scenarios as target:

	1)
No mobility scenario:


Scenario 1a): network slice is overloaded in NG-RAN.


Scenario 1b): network slice or network slice instance is overloaded or undergoing planned maintenance in CN (e.g. network slice termination).


Scenario 1c): network performance of the network slice cannot meet the SLA.

2)
Inter RA Mobility scenario:



Scenario 2b): network slice in target RAN node is overloaded.



Scenario 2d): network slice or network slice instance is overloaded in the target CN.

This key issue is to study whether and how to provide service continuity for PDU sessions in network slices in the above scenarios 1b), 1c) and 2d).

NOTE 1:
PDU Session with different SSC modes will be considered during the study.

NOTE 2:
For scenario 1a) and 2b), TR 38.832 [3] already has conclusion. However it doesn't preclude that solutions defined for this key issue can also be used in these scenarios.




At the end of study phase, SA2 draw the conclusion for key issue 1 related to NG-RAN as following in TR 23.700-41: 

	0)
The trigger in the AMF to replace a currently used S-NSSAI with an alternative S-NSSAI is either based on local configuration (e.g. based on trigger from OAM) or based on AM PCF/NSSF notification. The UE capability to support this feature is a prerequisite for the execution of the optimizations in this conclusions.


During the normative phase (The SA2 work item was planed to be closed in 2023-6-6), the following CRs agreed for key issue 1:
	[SA2 TS 23.501 CR 4083 (tdoc S2-2303882) in SA2#155]:
If the SMF determines that the PDU Session needs to be retained (e.g. if the anchor UPF can be reused with the alternative S-NSSAI and SSC mode 1), the SMF sends the Alternative S-NSSAI to the UPF in the N4 message, to the NG-RAN in N2 message and to the supporting UE in PDU Session Modification Command message

--omit unchanged part
Editor's note:  How to use the existing NG-RAN resource of the replaced S-NSSAI is for FFS.

Editor's note:  How to perform Network Slice Replacement during handover is FFS.

[SA2 TS 23.502 CR 4113 (tdoc S2-2306039) in SA2#156-e]:
The N2 SM information carries information that the AMF shall provide to the (R)AN. It may include the QoS profiles and the corresponding QFIs to notify the (R)AN that one or more QoS flows were added, or modified. It may include only QFI(s) to notify the (R)AN that one or more QoS flows were removed. The SMF may indicate for each QoS Flow whether redundant transmission shall be performed by a corresponding redundant transmission indicator. If the SMF decides to activate redundant transmission in step 2a, the SMF includes the allocated additional CN Tunnel Info in the N2 SM information. If the SMF decides to perform redundant transmission for new QoS Flow with two I-UPFs in step 2a, the SMF includes the allocated CN Tunnel Info of the two I-UPFs in the N2 SM information. If the PDU Session Modification was triggered by the (R)AN Release in step 1e the N2 SM information carries an acknowledgement of the (R)AN Release. If the PDU Session Modification was requested by the UE for a PDU Session that has no established User Plane resources, the N2 SM information provided to the (R)AN includes information for establishment of User Plane resources. For Network Slice Replacement if the SMF determines that the PDU Session is to be retained, the S-NSSAI in N2 SM information is set to Alternative S-NSSAI. 


Need to distinguish “native S-NSSAI” and “re-mapped S-NSSAI”？

Moderator:

During the offline discussion outside RAN3 Main room this noon, the issue was discussed based on following points raised from R3-232717:

Reason 1: which Area of Service to consider in RAN for the re-mapped slice?

Reason 2: which RAN resources to use for the re-mapped slice?

The Moderator minutes:

During the offline discussion, several companies showed concern of the reason 1 based on the reason that the Area of Service of remapped Slice should be equal to Area of service of the original slice.
Regarding the reason 2 RAN resources to use for the re-mapped slice, the following approaches can be selected as good start for further discussion :
Approach 1: RAN node makes sure how to use physical resources for re-mapped resource in RAN meets the requirements by adjusting the quota of resources for the remapped slice (O&M ?) taking into account the additional load generated in RAN by the replacement (FFS how this is done)). 

Approach 2: Core network makes sure to guarantee the re-mapped resources in RAN meets the requirements (e.g AMF may be aware of gNB load per slice via NWDAF) and AMF selects the remapped slice accordingly. AMF may typically select different remapped slice on a per UE basis to spread the load.

Approach 3: some coordination is done so that the remapped slice chosen by AMF is always in the same RRM RAN pool as the original slice (i.e. the same RRMPolicysliceList as per 29.541). How this is achieved can be checked with SA5/SA2.

Approach 4: both original slice and remapped slice are signaled to the gNB in NGAP PDU session setup. The gNB uses the unused RAN resources of the original slice to serve the remapped slice. Alternatively an indicator “rmapped” is signaled together with the slice in the NGAP PDU session setup.

An LS  is agreed to be send to SA2 to collect system point of view about approaches 1, 2, 3 for the scenario.

An draft LS R3-23XXXX (Ericsson) will be uploaded for checking.

The following topics are still open:

Potential signaling impact on Alternative S-NSSAI I in PDU session Modify for backwards compatibility aspects (receiver so far is assumed to not accept a slice modification of ongoing slice)
Opt1: Reusing current S-NSSAI IE

Opt2: Adding a new S-NSSAI IE in the PDU Session Setup/Modification message and Initial UE context setup request message

Potential signaling impact on Alternative S-NSSAI I in PDU session Setup for RAN usage of resources or NS-AoS check
Opt1: Reusing current S-NSSAI IE

Opt2: Adding a new S-NSSAI IE in the PDU Session Setup/Modification message and Initial UE context setup request message

Mobility scenario

Adding Alternative S-NSSAI in HO request message for slice restoration and more generally how to handle restoration e.g. original slice becomes available again after the congestion.

Support of partially Allowed NSSAI 
Recap of SA2 progress
During the study phase of SA2, the RAN to support Network Slice Service continuity scenario was defined as Key issue 5 with following scenarios as target:

	When the AMF creates a Registration Area (RA) with one or more Tracking Areas (TAs), all the S-NSSAIs of the S-NSSAIs in the Allowed NSSAI need to be available in all the TAs of the RA. If the UE requests an S-NSSAI that is not available in current TA, with current specifications this S-NSSAI is rejected with an indication that the S-NSSAI is not available in the RA. This cause code indicates to the UE that the UE is not allowed to try to register the S-NSSAI again in any of the TAs of the RA. This restriction is placed on the UE even if some of the TAs in the RA do support the S-NSSAI. This then creates the need to choose between optimal RA (considering the trade-off between paging load vs. the load generated due to Mobility Registration Update (MRU) requests) and the goal to allow the UE to register as soon as possible with the S-NSSAI that was not supported in the TA where the S-NSSAI was not available and therefore not allowed.


At the end of study phase, SA2 draw the conclusion for key issue 5 related to NG-RAN as following in TR 23.700-41: 

	Partly rejected S-NSSAI:
-
AMF can provide information to the UE enabling the UE to be able to register an S-NSSAI that is rejected S-NSSAI for the RA, when the UE moves to a TA supporting the S-NSSAI. The AMF can provide additional IE to the UE e.g. Partially rejected S-NSSAI in the registration procedure and the UE configuration update procedure if the UE indicates that it supports this feature. The UE shall be able to request a rejected S-NSSAI, by initiating a registration update procedure, in a supported TA based on the supported/not supported TA information associated with this S-NSSAI. The current concept of Allowed NSSAI and uniform support of it in UE’s RA is not impacted by this feature based on indication of where in the RA certain rejected S-NSSAIs are supported/not supported. In this approach, the Allowed NSSAI is still uniformly supported in the RA.

NOTE 1:
IE name to use is to be determined during normative phase.

Partly allowed S-NSSAI:
-
If a requested S-NSSAI is not supported in the current TA but supported in other TAs part of the RA, or the requested S-NSSAI is supported in the current TA but not supported in all other TAs of the RA, the AMF (for supporting UEs) may indicate to the UE that some S-NSSAIs are allowed only in some TAs of the RA by indicating the TAs where these are supported and also registered. If so, the UE assumes it can use the connectivity for the slices in the TAs where it is indicated to be supported. In this approach, the Allowed NSSAI is still uniformly supported in the RA but the additional IE sent to the UE e.g. Partially Allowed S-NSSAI is not uniformly supported in the RA. The AMF sends the Partially/Conditionally Allowed S-NSSAI to NG-RAN in the same messages as the Allowed NSSAI is sent.


During the normative phase (The SA2 work item was planed to be closed in 2023-6-6), the following CRs agreed for key issue 5:
	SA2 TS 23.501 CR 4035 (tdoc S2-2303809) in SA2#155]:
If the UE supports Partial Network Slice support in a Registration Area, the AMF may create a Registration Area for the UE considering the support of the S-NSSAIs of the Requested NSSAI in the current TA and in the neighbouring TAs and provides to the UE in the Registration Accept message or in the UE Configuration Update Command message the Partially Allowed NSSAI or the S-NSSAIs rejected partially in the RA as follows:
-
If one or more of the requested S-NSSAI(s) are supported in a subset of the TAs of the (potential) Registration Area, the AMF may include such S-NSSAI(s) in the Partially Allowed NSSAI and corresponding mapping information of the S-NSSAI(s) of the Partially Allowed NSSAI to the HPLMN S-NSSAI(s). For each S-NSSAI of the Partially Allowed NSSAI the AMF provides a list of TAs where the S-NSSAI is supported. The UE is considered registered with the S-NSSAI in the whole Registration area. The AMF also provides the Partially Allowed NSSAI (without indication of the TA list where the partially allowed S-NSSAIs are supported) to the NG-RAN together with the UE's context. 
[SA2 TS23.502 CR3849 (tdoc S2-2306053) in SA2#156-e]:
12.
AMF to (R)AN: N2 Request (N2 SM information received from SMF, security context, Mobility Restriction List, UE-AMBR, List of UE-Slice-MBR(s) (optional and for 3GPP access type only), MM NAS Service Accept, list of recommended cells / TAs / NG-RAN node identifiers, UE Radio Capability, Core Network Assistance Information, Tracing Requirements, UE Radio Capability ID). The Allowed NSSAI for the Access Type for the UE, and Partially Allowed NSSAI, is included in the N2 message. If the subscription information includes Tracing Requirements, the AMF includes Tracing Requirements in the N2 Request


Signalling impact on Partially Allowed NSSAI in NGAP? 
Moderator:

During the offline discussion outside RAN3 Main room this noon, the following agreements seems can be achieved:
To include the partially allowed S-NSSAI over NGAP in messages where the Allowed NSSAI is sent and to encode the partially allowed S-NSSAI separately from an Allowed S-NSSAI.

An LS is agreed to be send to SA2 & CT1 about this agreement. 

An draft TP R3-233370 (Nokia ) and the R3-233371 LS (Nokia) has been uploaded for check.

It is also agreed the Partially allowed NSSAI IE is not needed in the Xn Handover Request because for the propagation between gNBs,the information can be obtained by gNB via Path switch acknowledge message.
The following topic is still open:

Mobility scenario:

UE moves from non-supporting TA to supporting TA, PDU session modify and Path switch

Q1: Companies are invited to show views if has different view with above agreements.
	Companies
	Comments

	Huawei
	About the LS on the RAN slice resources for the alternative S-NSSAI, 

First, for approach2, there is no need to mention the NWDAF as one example, which can be left to SA2. 
Second, we notice that SA2 is in parallel discussing about the NG-RAN resource usage for the Alternative S-NSSAI (e.g., in the S2-2307447, to remove the editor’s note). 
This draft LS to SA2 on the RAN slice resources for the alternaitve S-NSSAI possibly may not be needed, based on their final decision – “NG-RAN only uses the radio resources of Alternative S-NSSAI for the PDU session”.  
The latest progress can be found in https://www.3gpp.org/ftp/Meetings_3GPP_SYNC/SA2/Inbox/Drafts/eNS_Ph3


	
	

	
	

	
	


Other issues
Q10: If any issue missing, companies are invited to list below
	Companies
	Comments

	Ericsson
	Concerning Approach 4:

Approach 4: both original slice and remapped slice are signaled to the gNB in NGAP PDU session setup. The gNB uses the unused RAN resources of the original slice to serve the remapped slice. Alternatively an indicator “rmapped” is signaled together with the slice in the NGAP PDU session setup

We are fine to further discuss this approach in RAN3, but we so far believe this approach is not feasible because it does not respect the concept of RRM Policies defined in TS28541 where it is not possible to transfer resources from one RRM policy to another. Therefore this approach remains FFS and its feasibility needs to be proven.
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While we are fine with taking the Approach 1 to 3 and add them in an LS to SA2 asking for feedback, we are not ok with adding Approach 4. This approach implies changes to the RRM policies that in our view are not feasible and not in line with current specifications.





