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1. Introduction
The objectives of the new WID on further enhancement of RAN Slicing for NR [1] are shown below. 
The detailed objectives of the Work Item are as follows:
1.  Evaluate the impact, if any, on RAN to support Network Slice Service continuity scenario. [RAN3]
2. Evaluate the impact, and specify the solution, if needed, to support Partially Allowed NSSAI in RRC_Connected Mode. [RAN3]
Note：Other RAN impacts for supporting further enhancement of RAN Slicing for NR is based on SA2’s progress. 
This contribution mainly focuses on the first objective, i.e. the impacts on the NG-RAN to support Network Slice Replacement according to the conclusion for KI#1 [2]. 
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2.1 The impacts on NGAP signalling
As described in [2], the main scenarios to study for KI#1 are highlighted in the following table. It is obvious that these three scenarios may focus on the CN side where an S-NSSAI becomes unavailable or congested, that is, the slice status in the NG-RAN side is not within the R18 WI scope. 
	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 2a): network slice is not supported in the target RAN node.
	Scenario 2b): network slice in target RAN node is overloaded.
	Scenario 2c): network slice is not supported in the target CN.
	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).




Observation 1: The main scenarios for Network Slice Replacement concentrate on slicing status at the CN side while the slice status in the NG-RAN side is not within the R18 WI scope. 

To solve the service interruption problem caused by the above scenarios, Alternative S-NSSAI is introduced to indicate a compatible S-NSSAI that the AMF uses to replace this unavailable or congested S-NSSAI.
Specifically, in the latest TS 23.501, it specifies that the SMF will send the Alternative S-NSSAI to NG-RAN in N2 SM information during a new PDU Session establishment procedure or a PDU Session Modification procedure. So, RAN3 needs to consider whether and how to transfer the Alternative S-NSSAI in the NGAP signalling. 
For the PDU session resource setup procedure, it seems that there is no need to introduce the explicit Alternative S-NSSAI, since the mandatory S-NSSAI is sufficient. That is, if the UE is requesting a new PDU Session establishment with both the S-NSSAI and its Alternative S-NSSAI, then the AMF could indicate the Alternative S-NSSAI reusing the legacy S-NSSAI IE in the PDU Session Resource Setup Request message.

Proposal 1: For PDU session resource setup procedure, the existing S-NSSAI per PDU session can be used to indicate the Alternative S-NSSAI.
For the PDU session resource modify procedure, generally, there are two candidate options.  
· Option 1: Introduce the explicit Alternative S-NSSAI
· Option 2: Reusing the legacy S-NSSAI per PDU session

The corresponding detailed stage 3 call flows are excerpted as follows, based on the agreed CR [3] [4] for TS 23.502. 
	4.3.3.2	UE or network requested PDU Session Modification (non-roaming and roaming with local breakout)
<Skip the irrelevance>

3a.	For UE or AN initiated modification or AMF initiated modification, the SMF responds to the AMF through Nsmf_PDUSession_UpdateSMContext Response ([N2 SM information (PDU Session ID, QFI(s), QoS Profile(s), [Alternative QoS Profile(s)], Session-AMBR], [CN Tunnel Info(s)]), N1 SM container (PDU Session Modification Command (PDU Session ID, QoS rule(s), QoS rule operation, QoS Flow level QoS parameters if needed for the QoS Flow(s) associated with the QoS rule(s), Session-AMBR, [Always-on PDU Session Granted], [Port Management Information Container], [Non-3GPP QoS Assistance Information Container]))). See clause 5.7 of TS 23.501 [2] for the QoS Profile, Alternative QoS Profile and QoS rule and QoS Flow level QoS parameters. Alternative QoS Profile is only valid for AN initiated modification.
	…
[bookmark: _Hlk134540070]	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. 


It is specified that the SMF shall set the S-NSSAI in N2 SM information to the Alternative S-NSSAI. Note that in the TS 38.413, the S-NSSAI IE is already included in the PDU Session Resource Modify Request message, with the following procedure texts. 
· For each PDU session, if the S-NSSAI IE is included in the PDU Session Resource Modify Request Item IE contained in the PDU SESSION RESOURCE MODIFY REQUEST message, the NG-RAN node shall replace the previously provided S-NSSAI by the received S-NSSAI for the concerned PDU session and use it as specified in TS 23.502 [10].
Hence, it seems unnecessary to introduce the Alternative S-S-NSSAI in the NGAP signalling additionally because using existing PDU Session Management messages can already work. If the AMF determines to send updates to the SMF of an established PDU Session, then the value of the Alternative S-NSSAI can be indicated in the PDU Session Resource Modify Request message. 
Proposal 2: [bookmark: _Hlk134539634]For PDU session resource modification procedure, the existing S-NSSAI per PDU session can be used to indicate the Alternative S-NSSAI.
If RAN3 has made consensus on the Alternative S-NSSAI, we expect an early LS to SA2 is necessary to ask their check on the RAN3 understandings. 
Proposal 3: RAN3 to send a LS to SA2 containing RAN3 agreements on the Alternative NSSAI for check.

2.2 Network Slice Replacement during handover	
In the SA2 agreed CR [5], there retains an Editor’s note in TS 23.501, RAN3 can be pending the discussion on the Network Slice Replacement during handover until SA2 makes further progress. 
Editor's note:	How to perform Network Slice Replacement during handover is FFS.
From RAN’s viewpoint, it is easy that the Network Slice Replacement could happen after the handover is completed since these two procedures are independent from each other. After the handover procedure, the SMF can decide whether to modify the PDU session by replacing with the Alternative NSSAI, or release the PDU session. Otherwise, if the Network Slice Replacement happens during the handover, it may degrade the network performance due to the possible handover delay. Since SA2 will discuss the details, RAN3 can be pending to further progress. 
Proposal 4: [bookmark: _Hlk110032684]The Network Slice Replacement during handover is pending until SA2 makes further progress. 
3. Conclusion
Based on the discussion in this paper, we propose the following:
Observation 1: The main scenarios for Network Slice Replacement concentrate on slicing status at the CN side while the slice status in the NG-RAN side is not within the R18 WI scope. 
Proposal 1: For PDU session resource setup procedure, the existing S-NSSAI per PDU session can be used to indicate the Alternative S-NSSAI.
Proposal 2: For PDU session resource modification procedure, the existing S-NSSAI per PDU session can be used to indicate the Alternative S-NSSAI.
Proposal 3: RAN3 to send a LS to SA2 containing RAN3 agreements on the Alternative NSSAI for check.
Proposal 4: The Network Slice Replacement during handover is pending until SA2 makes further progress. 
The draft LS is provided in the Annex. 
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5. Annex – LS
	1	Overall description

RAN3 has started the eNS_Ph3 Rel-18 work according to RP-230787. 
With regards to the network slice replacement, RAN3 has discussed the potential signalling impact of the Alternative S-NSSAI. RAN3 has made the following agreements. 
· For PDU session resource setup procedure, the legacy S-NSSAI can be reused and there is no need to introduce the Alternative S-NSSAI in the NGAP signalling procedure.
· For PDU session resource modification procedure, the legacy S-NSSAI can be reused, and there is no need to introduce the Alternative S-NSSAI in the NGAP signalling procedure.

RAN3 also makes initial analysis on the network slice replacement during handover. RAN3 assumes that the Network Slice Replacement could happen after the handover is completed since these two procedures are independent from each other. RAN3 is pending till SA2 makes further progress. 
2	Actions
To SA2: 
ACTION: 	RAN3 respectfully asks SA2 to take the above agreements into account, and provide feedback if any. 

3	Dates of next RAN3 meetings
Updated meeting schedule can be found at: https://portal.3gpp.org/?tbid=373&SubTB=381#/ 
RAN3#121		2023-08-21 - 2023-08-25		Toulouse , FR
RAN3#121bis		2023-10-09 - 2023-10-13		Xiamen, CN






