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Abstract: This paper proposes to update solution 1
1. Introduction/Discussion
In solution 1 there are following Editor's notes
Editor's note:	The validity of the scenario that this solution covers is to be further assessed.
Editor's note:	It is FFS whether and how the PDU Session can be associated with more than one S-NSSAI within a PLMN
The solution covers the scenario that the NFs in the network instance allocates dedicated resource to ensure better SLA and allocates shared resource to support service continuity without supporting the SLA. The dedicated resource is identified by dedicated S-NSSAI and the shared resource is identified by shared S-NSSAI. Initially the UE requests the dedicated S-NSSAI for the PDU Session. When the resource of the dedicated S-NSSAI is congested or not available, the SLA is not guaranteed. In this case network may move the PDU Session to shared resource to ensure the service continuity but without supporting the SLA. After that the PDU Session is now associated with both dedicated S-NSSAI and shared S-NSSAI. In any case the RAN only uses one S-NSSAI(either dedicated S-NSSAI or shared S-NSSAI) for radio resource. 
With these clarifications, it is proposed to remove these two Editor’s notes.
Editor's note:	In this solution PDU session can be associated with different S-NSSAIs in UE and RAN node. The impact on the RAN is FFS.
Since in this solution it is clear that the RAN only use one S-NSSAI for radio resource, there is no RAN impact. Therefore, this Editor’s note can be removed.
Additional solution to resolve scenario 1c is added.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-41 V0.3.0.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _MON_1609086182][bookmark: _Toc92883029][bookmark: _Toc92890920][bookmark: _Toc104302377][bookmark: _Toc104359342][bookmark: _Toc104872521]6.1	Solution #1: Additional S-NSSAI associated with the PDU session
[bookmark: _Toc16839383][bookmark: _Toc21087542][bookmark: _Toc92883030][bookmark: _Toc92890921][bookmark: _Toc104302378][bookmark: _Toc104359343][bookmark: _Toc104872522]6.1.1	Introduction
[bookmark: _Toc16839384][bookmark: _Toc21087543]This solution aims to address the key issues#1: Support of Network Slice Service continuity, particularly it reuses proposes the concept that the PDU session can be associate with two S-NSSAIs (i.e. one dedicated S-NSSAI requested by the UE and one shared S-NSSAI not requested by the UEbased on values provided in mapping of Allowed NSSAI in case of e.g. roaming). The scenario covers the case where NFs (e.g. AMF, SMF, UPF...) in a network slice instance support multiple S-NSSAIs, in which case the NFs allocates dedicated resource for the network slice to support better SLA, and allocates shared resource for the network slice to support service continuity without supporting the SLA. The dedicated resource is identified by dedicated S-NSSAI and the shared resource is identified by shared S-NSSAI. . How to split the resource depends on implementation. It is possible that the resource of one S-NSSAI is getting congested, while other S-NSSAI is not (e.g. there is a fixed allocation of resources to each S-NSSAI in the NF instances, ). Initially the UE requests PDU Session for the dedicated S-NSSAI. This solution proposes that when the dedicatedone S-NSSAI is congested or not available, the network can moveassociate the PDU session to the shared resource to ensure service continuitywith additional S-NSSAI in order to provide service continuity. This solution covers the during mobility scenario (scenario 2d) and no mobility scenarios 1b and 1c., so the resource allocated in SMF and/or UPF for one S-NSSAI can be shared by other S-NSSAI if other S-NSSAI is getting congested. This solution can also be used for PDU Session establishment procedure in scenario 1b.
Editor's note:	The validity of the scenario that this solution covers is to be further assessed.
NOTE:	This solution may be extended to cover no mobility scenarios 1b and 1c described in clause 5.1.1
NOTE 1:	The RAN only uses one S-NSSAI(either dedicated S-NSSAI or shared S-NSSAI) for radio resource at any time.
NOTE 2:	The UE is not aware that the PDU session is associated with the shared S-NSSAI.
Editor's note:	It is FFS whether and how the PDU Session can be associated with more than one S-NSSAI within a PLMN
[bookmark: _Toc92883031][bookmark: _Toc92890922][bookmark: _Toc104302379][bookmark: _Toc104359344][bookmark: _Toc104872523]6.1.2	Functional Description
[bookmark: _Toc16839385][bookmark: _Toc21087544]In this solution it is assumed that a network slice instance may be associated with multiple S-NSSAIs in the PLMN and each S-NSSAI may use different network resources(dedicated resource and shared resource). The AMF, SMF and UPF is configured with which S-NSSAIs are associated with the network slice instance. When the UE establishes PDU session it determines the requested S-NSSAI(dedicated S-NSSAI) based on the URSP rules. The PDU Session is initially associated with this requested S-NSSAI. When this requested S-NSSAI become congested in the area of interest, the network may associate the PDU session with an additional S-NSSAI(shared S-NSSAI) which can be associated with the network slice instance and is not congested in this area. The network then sends during the PDU Session establishment this additional S-NSSAI(shared S-NSSAI) associated with the PDU session to the NG-RAN, instead of the original requested S-NSSAI. After the dedicated S-NSSAI congestion is mitigated, the network may remove the additional S-NSSAI (shared S-NSSAI) of the PDU Session locally in the CN and update the RAN accordingly.
The AMF may determine the S-NSSAI is congested in the area of interest and the impacted PDU sessions based on the load level information or service experience for a Network Slice or network slice instance provided by the NWDAF.
When the AMF determines to associate the PDU session with an additional S-NSSAI and if there is an I-SMF, the AMF provides the additional S-NSSAI to the I-SMF and the I-SMF provides the additional S-NSSAI to the SMF. If there is no I-SMF, the AMF provides the additional S-NSSAI to SMF. The I-SMF/SMF uses this additional S-NSSAI in the N2 information and send it to NG-RAN. The I-SMF/SMF may also send the additional S-NSSAI to the UPF.
This additional S-NSSAI is not provided to the UE, so from UE perspective the PDU session is still associated with the original requested S-NSSAI and therefore no impact on the UE side. Since the PDU session is still associated with the original requested S-NSSAI, the anchor SMF/UPF and the IP address is not changed so service continuity is ensured.
NOTE 1:	From RAN perspective, the PDU session is only associated with single S-NSSAI so there is no RAN impact.
Editor's note:	In this solution PDU session can be associated with different S-NSSAIs in UE and RAN node. The impact on the RAN is FFS.
NOTE 2:	The It is not necessary that the additional S-NSSAI is part of Allowed NSSAI.
For PDU Session with home routed scenario, the AMF may determine to associate this PDU session with additional S-NSSAI in the VPLMN. The AMF doesn't update the slice mapping between VPLMN and HPLMN in the UE.
NOTE 3:	In roaming case both the original S-NSSAI and additional S-NSSAI in VPLMN can be mapped to one HPLMN S-NSSAI. However, the mapping information of the additional VPLMN S-NSSAI is not sent to the UE. Therefore, this solution does not change the assumption that from UE perspective one HPLMN S-NSSAI is mapped to one VPLMN S-NSSAI.
NOTE 34:	When the AMF detects that the original requested S-NSSAI is not congested, the AMF may remove the additional S-NSSAI associated with the PDU session.
[bookmark: _Toc92883032][bookmark: _Toc92890923]During PDU Session establishment procedure, if the requested S-NSSAI is congested in this area, the AMF may also determine to associate both the requested S-NSSAI and the additional S-NSSAI with the PDU session and provides both S-NSSAI to the SMF. The SMF provides this additional S-NSSAI to RAN.
[bookmark: _Toc104302380][bookmark: _Toc104359345][bookmark: _Toc104872524]6.1.3	Procedures
[bookmark: _Toc104302381][bookmark: _Toc104359346][bookmark: _Toc104872525]6.1.3.1	Additional S-NSSAI handling during Handover Procedure
The target AMF is configured that both S-NSSAI#1(dedicated resource) and S-NSSAI#2(shared resource) are associated with one network slice instance.


Figure 6.1.3.1-1: Additional S-NSSAI handling during Handover Procedure
1.	The UE establishes a PDU session with the requested S-NSSAI#1 via S-RAN.
2.	S-RAN performs a UE measurement and determines that a handover to the T-RAN is needed. The S-RAN sends a handover required message(T-RAN node information, a source to target transparent container, an SM N2 information list, PDU session ID(s)) to the AMF via the N2 interface.
3.	The source AMF selects a target AMF based on the T-RAN node information and create UE context in the target AMF.
4.	If the target AMF is notified that the S-NSSAI#1 is under congestion in the CN and the service continuity of the PDU session is required, the target AMF checks if the S-NSSAI#2 is supported in the T-RAN node. If it is supported and if the S-NSSAI#2 is within the Allowed NSSAI, the target AMF determines to associate the PDU session with additional S-NSSAI#2.
5.	The target AMF sends an Nsmf_PDUSession_UpdateSMContext request message (the PDU session ID, the S-NSSAI#2, N2 SM Information) to the SMF. The SMF associates the S-NSSAI#2 with the PDU session.
6.	The SMF may modify the N4 session to update the N4 session information in the UPF.
7.	The SMF sends a Nsmf_PDUSession_UpdateSMContext response message (PDU session ID, N2 SM Information) to the target AMF. The N2 SM information includes the S-NSSAI#2 received from the AMF.
8.	The rest steps in N2 based handover procedure are performed.
[bookmark: _Toc104302382][bookmark: _Toc104359347][bookmark: _Toc104872526][bookmark: _Toc92883033][bookmark: _Toc92890924]6.1.3.2	Additional S-NSSAI handling during PDU Session Establishment Procedure
The target AMF is configured that both S-NSSAI#1(dedicated resource) and S-NSSAI#2(shared resource) are associated with one network slice instance.


Figure 6.1.3.2-1: Additional S-NSSAI handling during PDU Session establishment Procedure
1.	The UE establishes a PDU session with the requested S-NSSAI#1 via RAN.
2.	The AMF is notified that the S-NSSAI#1 is under congestion in the CN, the AMF checks if the S-NSSAI#2 is supported in the RAN node. If it is supported and if the S-NSSAI#2 is within the Allowed NSSAI, the AMF determines to associate the PDU session with additional S-NSSAI#2.
3.	The AMF sends an Nsmf_PDUSession_CreateSMContext request message (the PDU session ID, requested S-NSSAI#1, S-NSSAI#2, SM NAS container) to the SMF. The SMF determines that the PDU session is associated with both S-NSSAI#1 and S-NSSAI#2.
4.	The SMF creates the N4 session to update the N4 session information in the UPF.
5.	The SMF sends a Nsmf_PDUSession_CreateSMContext response message to AMF.
6.	The SMF sends Namf_Communication_N1N2MessageTransfer(PDU session ID, N2 SM Information) to the AMF. The N2 SM information includes the S-NSSAI#2 received from the AMF.
7.	The AMF sends the N2 message to the RAN node, including the N2 SM information.
8.	The rest steps in PDU Session establishment procedure are performed.

6.1.3.3	Additional S-NSSAI handling if the application SLA is not met
The AMF is configured that both S-NSSAI#1(dedicated resource) and S-NSSAI#2(shared resource) are associated with one network slice instance.


Figure 6.1.3.3-1: Additional S-NSSAI handling procedure if the application SLA is not met 
1.	The SMF detects that the application SLA is not met. The SMF may receive such information from PCF or from the NWDAF(e.g. by using DN Performance Analytics).
2.	The SMF send Nsmf_PDUSession_SMContextStatusNotification Request to AMF to trigger the S-NSSAI change for the PDU session.
3.	The AMF determines to replace the S-NSSAI#1 with S-NSSA#2. The AMF checks if the S-NSSAI#2 is supported in the RAN node. If it is supported and if the S-NSSAI#2 is within the Allowed NSSAI, the AMF determines to associate the PDU session with additional S-NSSAI#2.
4.	The AMF sends an Nsmf_PDUSession_UpdateSMContext request message (the PDU session ID, S-NSSAI#1, S-NSSAI#2) to the SMF. The SMF determines that the PDU session is associated with both S-NSSAI#1 and S-NSSAI#2.
5.	The SMF update the N4 session to update the N4 session information in the UPF.
6.	The SMF sends a Nsmf_PDUSession_UpdateSMContext response message to AMF.
7.	The SMF sends Namf_Communication_N1N2MessageTransfer(PDU session ID, N2 SM Information) to the AMF. The N2 SM information includes the S-NSSAI#2 received from the AMF.
8.	The AMF sends the N2 message to the RAN node, including the N2 SM information. The RAN starts to use S-NSSAI#2 for the PDU session. The RAN sends N2 message to AMF.

[bookmark: _Toc104302383][bookmark: _Toc104359348][bookmark: _Toc104872527]6.1.4	Impacts on existing entities and interfaces
AMF:
-	support two S-NSSAIs associated with one PDU session for non roaming case(One for Dedicated Resource the other for Shared Resource)
SMF/I-SMF:
-	support two S-NSSAIs associated with one PDU session for non roaming case(One for Dedicated Resource the other for Shared Resource)
-	Sends notification to AMF to trigger the S-NSSAI replacement after it detects that the application SLA is not met.
UPF:
-	support two S-NSSAIs associated with one PDU session for non roaming case(One for Dedicated Resource the other for Shared Resource)
NG-RAN: None(TBD)
UE: None

* * * * End of changes * * * *
3GPP
SA WG2 TD

image2.emf
UE S-RAN T-RAN Source AMF SMF UPF

2. Handover Required

5. Nsmf_PDUSession_UpdateSMContext Request

7. Nsmf_PDUSession_UpdateSMContext 

Response

6. N4 Session Modification

8. Handover Request

1. PDU Session Establishment procedure with S-NSSAI#1

4. Slice Remapping

9. Remaining steps in Inter NG-RAN node N2 based handover procedue

Target AMF

3. Create UE context


Microsoft_Visio___1.vsdx
UE
S-RAN
T-RAN
Source AMF
SMF
UPF
2. Handover Required
5. Nsmf_PDUSession_UpdateSMContext Request
7. Nsmf_PDUSession_UpdateSMContext Response
6. N4 Session Modification
8. Handover Request
1. PDU Session Establishment procedure with S-NSSAI#1
4. Slice Remapping
9. Remaining steps in Inter NG-RAN node N2 based handover procedue
Target AMF
3. Create UE context



image3.emf
UE RAN AMF SMF UPF

1. PDU Session Establishment Request

5. Nsmf_PDUSession_CreateSMContext Response

4. N4 Session Establishment

3.  Nsmf_PDUSession_CreateSMContext Request

6. Namf_Communication_N1N2MessageTransfer

7. N2 Message

2. Slice Remapping

8. Remaining steps in PDU Session Establishment procedure


Microsoft_Visio___2.vsdx
UE
RAN
AMF
SMF
UPF
1. PDU Session Establishment Request
5. Nsmf_PDUSession_CreateSMContext Response
4. N4 Session Establishment
3.  Nsmf_PDUSession_CreateSMContext Request
6. Namf_Communication_N1N2MessageTransfer
7. N2 Message
2. Slice Remapping
8. Remaining steps in PDU Session Establishment procedure



image4.emf
UE RAN AMF SMF UPF

2.Nsmf_PDUSession_SMContextStatusNotify Request/Response

6. Nsmf_PDUSession_UpdateSMContext Response

5. N4 Session Modification

4.  Nsmf_PDUSession_UpdateSMContext Request

7. Namf_Communication_N1N2MessageTransfer

8. N2 Message

3. Slice Remapping

1. Performance 

Detection


Microsoft_Visio___3.vsdx
UE
RAN
AMF
SMF
UPF
2.Nsmf_PDUSession_SMContextStatusNotify Request/Response
6. Nsmf_PDUSession_UpdateSMContext Response
5. N4 Session Modification
4.  Nsmf_PDUSession_UpdateSMContext Request
7. Namf_Communication_N1N2MessageTransfer
8. N2 Message
3. Slice Remapping
1. Performance Detection



