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1 Introduction
The New WID on further enhancement of RAN Slicing for NR was approved at the RAN#99 meeting, the detailed objectives of this WI are as follows [1]:
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]
In this contribution, we would like to provide some initial consideration on the above objectives.
2 Discussion
2.1 Network Slice Service continuity
The RAN to support Network Slice Service continuity scenario was defined as Key Issue#1 in the TR 23.700-41. The conclusion of Key Issue#1 related to NG-RAN reached by SA2 at the end of study phase is as follows [3]:
NOTE 0:	The IE names for the alternative S-NSSAI and other new information in the conclusion is to be determined during normative phase.
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.
NOTE 1:	The SBI service used for AM-PCF notification will be determined in normative phase.
During the SA2 normative phase, possible impact on RAN side is highlight in current TS 23.501:
For existing PDU Session associated with an S-NSSAI that is replaced with the Alternative S-NSSAI, after the AMF sends mapping of the S-NSSAI to the Alternative S-NSSAI to the supporting UE in UE Configuration Update message, the AMF sends updates to the SMF of the PDU Session, e.g. triggering Nsmf_PDUSession_UpdateSMContext service operation, that the PDU Session is to be transferred to Alternative S-NSSAI and includes the Alternative S-NSSAI as follows (see details in clause 4.3.5.x of TS 23.502 [3]):
-	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.
-	If the SMF determines that the PDU Session needs to be re-established, the SMF sends the Alternative S-NSSAI to the supporting UE either in PDU Session Modification Command if the PDU Session is of SSC mode 3, or in PDU Session Release if the PDU Session is of SSC mode 2 or SSC mode 1, to trigger the re-establishment of the PDU Session. The UE includes both, the S-NSSAI and the Alternative S-NSSAI in the PDU Session Establishment message.
Editor's note:	How to use the existing NG-RAN resource of the replaced S-NSSAI is for FFS.
When the AMF is notified that the S-NSSAI is available again or the congestion of the S-NSSAI has been mitigated, if the AMF has configured the supporting UE with the Alternative S-NSSAI, and the AMF determines for the UE to use the S-NSSAI again, the AMF reconfigures the supporting UE (e.g. by using UE Configuration Update message) to use the S-NSSAI. If there is an existing PDU Session associated with the Alternative S-NSSAI, the AMF sends updates to the SMF of the PDU Session, e.g. triggering Nsmf_PDUSession_UpdateSMContext service operation, that the PDU Session is to be transferred to the S-NSSAI.
Editor's note:	How to perform Network Slice Replacement during handover is FFS.
As can be seen in above highlight part, the issue on how to use the existing NG-RAN resource of the replaced S-NSSAI and how to perform Network Slice replacement during handover may impact RAN3.
If the SMF determines that the PDU Session needs to be retained, it will provide the Alternative S-NSSAI to NG-RAN node, and AMF needs to replace the NSSAI associated with this PDU session with a new NSSAI. We think the replacement is already supported according to the definition in the current specification. Because the S-NSSAI IE is included in the PDU Session Resource Modify Request Item IE within PDU SESSION RESOURCE MODIFY REQUEST message. If the PDU session is determined to be released, either UE or AMF will trigger re-establishment or release procedure without RAN specification impact.
When receiving Alternative S-NSSAI for a PDU session, the NG-RAN shall replace the previously S-NSSAI by the received S-NSSAI for the concerned PDU session. The replaced NSSAI resource can be used for other PDU sessions using this slice, depending on the implementation of NG-RAN.
Proposal 1: The existing PDU Session Resource Modify procedure can be reused for AMF to replace alternative S-NSSAI the PDU session in NG-RAN node.
2.2 Partially Allowed NSSAI
SA2 has already agreed that AMF can provide 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. In addition, RAN3 has received the reply LS from SA2 on partially allowed/rejected S-NSSAI in R3-232510/S2-2301467 [2]. This LS SA2 has provided the response to the following questions.
a) Whether the Target NSSAI and Partially Allowed NSSAI could be signalled simultaneously to the NG-RAN node? And in such case, what is the expected behaviour at the NG-RAN node (also considering the Allowed NSSAI)?
SA2 reply:
The Target NSSAI could be signalled simultaneously with the Partially Allowed NSSAI to the NG-RAN node. If received the NG-RAN would use the Target NSSAI to steer the UE to a cell supporting the S-NSSAIs in the Target NSSAI also taking any associated RFSP into account. 
b) Whether and how the Partially Allowed NSSAI would work together with the slice-based cell reselection? 
SA2 reply:
It is expected that the Partially Allowed NSSAI is indeed given as input into the cell reselection algorithm. The current text in TS 23.501 reads (the red text is the new text added by SA#99 approved CRs):
“The UE NAS provides to the UE AS the NSAG Information as received from the AMF and the S-NSSAIs in the Allowed NSSAI and any Partially Allowed NSSAI as input to cell reselection, except when the UE intends to register with a new (including any S-NSSAIs rejected partially in the RA) set of S-NSSAIs with a Requested NSSAI different from the current Allowed NSSAI, and any Partially Allowed NSSAI, in which case the UE NAS provides to the UE AS layer the NSAG Information as received from the AMF and the S-NSSAIs in the Requested NSSAI, and this may trigger a cell reselection, before sending the Registration Request including the new Requested NSSAI.”
c) Whether the Partially Allowed NSSAI would be associated with its own RFSP and if yes, how would this relate to existing information signalled today?  
How would the RFSP(s) related to other information, e.g. Allowed NSSAI signaled today, relate to the Partially Allowed NSSAI? 
SA2 reply:
It is expected that the AMF provides the RAN with a single RFSP index, taking the Allowed and the Partially Allowed NSSAI into account. The RFSP is handled like any RFSP signalled to the NG-RAN from AMF. It logically relates to both the Allowed NSSAI and Partially allowed NSSAI as the current text in TS 23.501 reads as follows (the red text is the new text added by SA#99 approved CRs):
“In order to enable UE idle mode mobility control and priority-based reselection mechanism considering availability of Network Slices at the network and the Network Slices allowed for a UE, an RFSP is derived as described in clause 5.3.4.3, considering also the Allowed NSSAI, and any Partially Allowed NSSAI for the UE”.
d) How does the Partially Allowed NSSAI work with respect to UE-Slice-MBR?
SA2 reply:
SA2 expects to have UE-Slice-MBR information stored in the UE context in the RAN also for the S-NSSAIs of the Partially Allowed NSSAI. UE-Slice-MBR is applied for applicable S-NSSAIs when there are active PDU sessions for the S-NSSAI and it works in the same way as for S-NSSAIs in the Allowed NSSAI.
[bookmark: _Hlk134517615]According to SA2's explanation, there is no conflict between the partially allowed NSSAI and the target NSSAI. We think the Partially Allowed NSSAI information is useful for NG-RAN to enable steering the UE to bands supporting the Partially Allowed s-NSSAIs. Therefore, in order to support Objective 2, the Partially Allowed NSSAI can be sent over NGAP messages which currently send the Allowed NSSAI except the signaling direction from NG-RAN to AMF (i.e. INITIAL UE MESSAGE), since there is no need for NG-RAN to provide Partially Allowed NSSAI to Core Network.
Proposal 2: It is proposed to carry the Partially Allowed NSSAI at least in the following NGAP messages: 
· INITIAL CONTEXT SETUP REQUEST
· CONNECTION ESTABLISHMENT INDICATION
· AMF CP RELOCATION INDICATION
· UE INFORMATION TRANSFER
· HANDOVER REQUEST
· PATH SWITCH REQUEST ACKNOWLEDGE
· DOWNLINK NAS TRANSPORT
· REROUTE NAS REQUEST
During the SA2 study phase, potential solutions to support Partially Allowed NSSAI in RRC connected mode are captured in TR23.700-41:
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Figure 6.29.3.2.4-1: CONNECTED mobility with deactivation of S-NSSAI2 sessions upon entering TAI1 (different gNB)
Figure 6.29.3.2.4-1 shows mobility of UE which is CM-CONNECTED with RA= TAI, TAI2 with Allowed NSSAI S-NSSAI1 and Partially allowed S-NSSAI in TAI2 S-NSSAI2 where the TAI1 and TAI2 are supported by cells under different gNBs and where the UE has PDU sessions activated for both S-NSSAI1 and S-NSSAI2. Upon mobility to TAI1, the PDU session(s) for S-NSSAI2 are deactivated, meaning the context is preserved but the DL data is dropped and is not accounted for. the related DRBs are also reconfigured to be deactivated during the HO. The trigger for deactivation at AMF is the reception of a Path switch indicating S-NSSAI2 is now not supported (whether this is explicitly indicated, or the ULI allows the AMF to detect that, can be decided in normative phase).


As can be seen in above highlight part, to support Partially Allowed NSSAI in RRC connected mode, the target node may deactivate the PDU sessions for the unsupported S-NSSAI (which is belongs to UE Partially Allowed NSSAI) by sending the Path Switch Request message to the AMF, therefore, we think the Partially Allowed NSSAIs should be transmitted to the target node during Xn handover procedure to help the target node determine whether the unsupported S-NSSAI is UE’s Partially Allowed NSSAI, and the target node could use it for further handover decisions.
Proposal 3: It is proposed to include the Partially Allowed NSSAI in the HANDOVER REQUEST message over XnAP.
3 Conclusions
Based on above analysis, we provide the following proposal:
Proposal 1: The existing PDU Session Resource Modification procedure can be reused for AMF to replace alternative S-NSSAI the PDU session in NG-RAN node.
Proposal 2: It is proposed to carry the Partially Allowed NSSAI at least in the following NGAP messages: 
· [bookmark: _Hlk134710813]INITIAL CONTEXT SETUP REQUEST
· CONNECTION ESTABLISHMENT INDICATION
· AMF CP RELOCATION INDICATION
· UE INFORMATION TRANSFER
· HANDOVER REQUEST
· PATH SWITCH REQUEST ACKNOWLEDGE
· DOWNLINK NAS TRANSPORT
· REROUTE NAS REQUEST
Proposal 3: It is proposed to include the Partially Allowed NSSAI in the HANDOVER REQUEST message over XnAP.
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