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1.	Introduction
The NSSF has been used to provide the network slice mapping information between the VPLMN and HPLMN since Rel-15. In Rel-18, eNS_Ph3 introduce a new feature to replace one S-NSSAI temporarily with an alternative S-NSSAI when the to-be-replaced S-NSSAI becomes unavailable or congested. In roaming case, the AMF subscribes the network slice availability notification of the HPLMN S-NSSAI from the VPLMN NSSF, and the VPLMN NSSF further subscribes such notification from the HPLMN NSSF. Once a HPLMN S-NSSAI becomes unavailable or congested, the mapping between the VPLMN S-NSSAI and HPLMN S-NSSAI needs to be changed. However, current Notify Service operation defined in Nnssf_NSSAIAvailability service cannot fully support notify such re-mapping between the VPLMN S-NSSAI and HPLMN S-NSSAI to the AMF, and thus needs enhancement.
[bookmark: _GoBack]This discussion paper analyses the gap between the stage 2 requirement and the stage 3 definition of the Notify Service operation in the Nnssf_NSSAIAvailability service, and proposes enhancements to notify the updated mapping between the VPLMN S-NSSAI and HPLMN S-NSSAI to the AMF.

2.	Discussion
2.1	A roaming case
Considering the roaming case as follows:
1. Based on SLA, one VPLMN S-NSSAI (e.g. vS-NSSAI #1) is associated with two HPLMN S-NSSAI (e.g. hS-NSSAI #1, hS-NSSAI #2). Another VPLMN S-NSSAI (e.g. vS-NSSAI #2) is associated with another HPLMN S-NSSAI values (e.g. hS-NSSAI #3).
2. The AMF has retrieved the slice mapping information including the mapping of S-NSSAI(s) of the VPLMN to corresponding HPLMN S-NSSAI(s) from the vNSSF.
The mapping between the VPLMN S-NSSAI(s) and HPLMN S-NSSAI(s) are {vS-NSSAI #1, hS-NSSAI #1}, {vS-NSSAI #1, hS-NSSAI #2} and {vS-NSSAI #2, hS-NSSAI #3}.
2.2	Subscribe Notification of the HPLMN S-NSSAI
In order to know the availability of HPLMN S-NSSAI (e.g. hS-NSSAI #1, hS-NSSAI #2), the AMF behaves the following as specified in clause 5.15.19 of TS 23.501:
	clause 5.15.19 of TS 23.501
-	If the NSSF detects that an S-NSSAI becomes unavailable or congested (e.g. based on OAM or NWDAF analytics output), it sends network slice availability notification for the S-NSSAI to the AMF. The notification may include an Alternative S-NSSAI which can be used by the AMF to replace the S-NSSAI. The NSSF notifies the AMF when the S-NSSAI is available again.
……
Based on the notification above from NSSF or PCF or OAM, the AMF may determine that an S-NSSAI is to be replaced with Alternative S-NSSAI. For roaming case, the AMF subscribes the network slice availability notification of the HPLMN S-NSSAI from the NSSF in VPLMN and the NSSF in VPLMN subscribes the notification from NSSF in the HPLMN as described in clause 5.15.6.



Obversation1: The AMF shall subscribe the availability notification of hS-NSSAI #1, hS-NSSAI #2 and hS-NSSAI #3 from the vNSSF, and the vNSSF shall subscribe the availability notification of those S-NSSAI(s) from the hNSSF.

In order to subscribe the availability notification of hS-NSSAI #1 and hS-NSSAI #2, the Subscribe Sevice Operation is invoked by the vNSSF towards the hNSSF, as specified in clause 5.3.2.3.1 of TS 29.531:
	clause 5.3.2.3.1 of TS 29.531
If the service operation is invoked for subscription to Network Slice Replacement notification, then the request shall contain:
-	for VPLMN S-NSSAI: the list of S-NSSAIs in the VPLMN served by the NF Service Consumer that may be replaced with, the NF type of the NF Service Consumer (e.g., AMF) and the NF instance ID of the requester NF.
-	for HPLMN S-NSSAI: the list of S-NSSAIs in the HPLMN that the S-NSSAI may be replaced with, the NF type of the NF Service Consumer (e.g., AMF, V-NSSF), the NF instance ID of the requester NF and the HPLMN ID.



The snssaiToSubscribe attribute included in the POST request for the resource of NSSAI Availability Notification Subscriptions Collection is specified in clause 6.2.6.2.11 of TS 29.531.
	clause 6.2.6.2.11 of TS 29.531
[bookmark: _Toc155594072]6.2.6.2.11	Type: SnssaiReplacementSubscribeInfo
Table 6.2.6.2.11-1: Definition of type SnssaiReplacementSubscribeInfo
	Attribute name
	Data type
	P
	Cardinality
	Description

	snssaiToSubscribe
	array(Snssai)
	M
	0..N
	This IE shall indicate the S-NSSAIs for which notification is requested during Network Slice Replacement.

In the case of roaming it shall indicate:
- the VPLMN S-NSSAIs for which notification is requested in case of Network Slice Replacement; or
- the HPLMN S-NSSAIs for which notifcation is requested in case of Network Slice Replacement. (NOTE)

	nfType
	NFType
	M
	1
	This IE shall contain the NF type of the NF service consumer.

	nfId
	NfInstanceId
	M
	1
	This IE shall contain the NF identifier of the NF service consumer.

	plmnId
	PlmnId
	C
	0..1
	This IE shall be present in roaming scenarios, if the indicated S-NSSAI is an HPLMN S-NSSAI. It may be present otherwise. When present, it shall indicate the PLMN ID of the S-NSSAI.

	NOTE:	The snnsaiToSubscribe attribute shall be set to an empty array for a Network Slice Replacement subscription applying to all S-NSSAIs.






Obversation2: If the AMF wants to know availability of the vS-NSSAI #1, vS-NSSAI #2 and the associated hS-NSSAIs with the VPLMN S-NSSAIs, two separate POST requests shall be invoked by the AMF. One request includes the HPLMN S-NSSAI list in the snssaiToSubscribe attribute and the HPLMN ID, and another request includes the VPLMN S-NSSAI list in the snssaiToSubscribe attribute. Then vNSSF then only sends one POST request to the hNSSF carrying HPLMN S-NSSAI list to subscribe the notification of such HPLMN S-NSSAI(s).

Assuming hS-NSSAI #1 becomes unavailable and the HPLMN decides to replace the hS-NSSAI #1 with hS-NSSAI #3, the hNSSF notifies the vNSSF and vNSSF notifies the AMF, by invoking the Notify Service Operation specified in clause 5.3.2.5.1 of TS 29.531
	clause 5.3.2.5.1 of TS 29.531
-	If the NSSF supports the NSRP feature (see clause 6.2.8) and if the NSSF detects that an S-NSSAI becomes unavailable (e.g., based on OAM or NWDAF analytics output), the NSSF shall send Network Slice Replacement for the S-NSSAI to the NF service consumer if the NF service consumer has subscribed to this event for the related S-NSSAI. The notification shall include an alternative S-NSSAI which can be used by the NF service consumer to replace the unavailable S-NSSAI. In case of roaming, the notification shall include:
-	for VPLMN S-NSSAI replacement: the alternative VPLMN S-NSSAI for the S-NSSAI and the corresponding mapping to the S-NSSAI to be replaced.
-	for HPLMN S-NSSAI replacement: the alternative HPLMN S-NSSAI for the S-NSSAI and the corresponding mapping to the HPLMN S-NSSAI to be replaced and the HPLMN ID.



The hS-NSSAI #3 included in the altNssai attribute of the SnssaiReplaceInfo IE is sent from the hNSSF to the vNSSF and from vNSSF to the AMF, as specified in 5.4.5.2 of TS 29.571.
After such proceeding, the mapping between the VPLMN S-NSSAI(s) and HPLMN S-NSSAI(s) are updated to {vS-NSSAI #1, hS-NSSAI #3}, {vS-NSSAI #1, hS-NSSAI #2} and {vS-NSSAI #2, hS-NSSAI #3}.
However, it is not allowed more than one VPLMN S-NSSAI to map to the same HPLMN S-NSSAI as specified in clause 4.6.2.1 of TS 24.501. 
	clause 4.6.2.1 of TS 24.501
The AMF shall ensure that there are not two or more S-NSSAIs of the allowed NSSAI which are mapped to the same S-NSSAI of the HPLMN or the subscribed SNPN.



Obversation3: It is unclear whether vNSSF should verify the replacement of HPLMN S-NSSAI to ensure there are more than one HPLMN S-NSSAIs mapped to one VPLMN S-NSSAI. 

The Nnssf_NSSelection service is invoked by the AMF to retrieve the Allowed NSSAI including the mapping between the VPLMN S-NSSAI(s) and the HPLMN S-NSSAI. As the slice mapping is decided by the NSSF, thus for the roaming case the vNSSF should verify the mapping between the VPLMN S-NSSAI(s) and the HPLMN S-NSSAI after it receives the notification of home slice replacement from the hNSSF. 
Upon receiving the hS-NSSAI #3 included in the altNssai attribute of the SnssaiReplaceInfo IE sent from the hNSSF, the vNSSF detects conflict between the slice mapping between {vS-NSSAI #1, hS-NSSAI #3} and {vS-NSSAI #2, hS-NSSAI #3}. Based on the operator policy of VPLMN, the vNSSF may:
-	notify the unavailability of hS-NSSA #1 without any alternative S-NSSAI, and the original mapping {vS-NSSAI #1, hS-NSSAI #2} will be removed by the AMF locally; or
-	notify the unavailability of hS-NSSA #1 with hS-NSSAI #3 and update {vS-NSSAI #2, hS-NSSAI #3} with a new mapping.
Proposal1: The vNSSF verifies the mapping between the VPLMN S-NSSAIs and the HPLMN S-NSSAI after it receives the notification of HPLMN slice replacement from the hNSSF.
Proposal2: If mapping conflict is detected, based on the VPLMN operator policy, the vNSSF may decide to terminate the unavailable HPLMN S-NSSAI or re-map the VPLMN S-NSSAI and H-SNSSAI and update the slice mapping to the AMF.

3.	Proposal
It propose to discuss the roaming case and agree the proposed in clause 2. Based on the two proposal, the enhancement of vNSSF and Nnssf_NSSAIAvailability Service should be added in TS 29.531.
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