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Abstract: A new solution to address requirements in KI#4. It proposes a solution for network slice quota event notification to the Service Provider (e.g. AF). 
1. Background
This contribution proposes a new solution #x ‘Network slice quota event notification’ for Key Issue #4 " Support for network slice quota event notification in a network slice" in TR23.700-40 v0.3.0
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Table 6.0-1: Mapping of Solutions to Key Issues
	Solution#'s
	Solution Titles
	Key Issue#'s

	1
	PCF measurement based Network Slice SLA control for Maximum Number of UEs parameter
	1

	2
	Max number of UEs per Network Slice control at registration
	1

	3
	[bookmark: _Toc25971112]AMF/NSSF based counting of UEs in a Network Slice
	1

	4
	NWDAF enhancements for supporting of network slice quota on the maximum number of UEs
	1

	5
	NWDAF enhancements for supporting of network slice quota on the maximum number of PDU Sessions
	2

	6
	PCF-based counting of PDU Sessions in a Network Slice
	2

	7
	Support of Network Slice SLA for Maximum Number of PDU sessions parameter
	2

	8
	AMF and O&M based solution
	1, 2 & 4

	9
	Monitoring multiple quotas of number of UEs/PDU Sessions per S-NSSAI at NWDAF
	1, 2 & 4

	10
	Max number of PDU Sessions per Network Slice control via NSQ function
	2

	11
	Handling maximum number of sessions using NF status
	2

	X
	Network slice quota event notification
	4
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6.X	Solution #X: Network slice quota event notification  
6.X.1	Introduction
This solution addresses the below requirements from Key Issue #4: "Support for network slice quota event notification in a network slice":
· Whether and how an AF can request event notifications from 5GS and be notified by 5GS on quotas on network slice related attributes? E.g., notifying the AF whether a quota for certain attribute has reached a specified threshold, thereby allowing the AF to influence 5GS routing decisions.

6.X.2	High Level Description
The solution proposes to introduce new Network Slice Quota Notification Function (NSQ-NF). A service provider (e.g. AF) may subscribe with the NSQ-NF via the NEF for network slice quota event notifications for one or more attributes of the network slice, e.g. max number of UEs per network slice, max number of PDU Sessions per network slice and max UL or DL data rate per network slice per UE. The network slice quota notification to the AF may be triggered when a threshold is reached or periodically. 
This solution is compatible with any of the solutions for network slice quota control in KIs#1, KI#2 and KI#3 as the proposed NSQ-NF resides with the network entity that is responsible and/or holds the up-to-date network slice quota information, i.e. NSQ, NSSF, PCF, NWDAF, OAM or CHF or UDM.

6.X.3	Procedures	
6.X.3.1	Network slice quota event notification subscription by AF 
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Figure 6.X.3.1-1 – Network slice quota event notification subscription by AF
1) The AF requests a subscription for network slice quota event notification service by sending Nnef_EventExposure_Subscribe_Request message to the NEF. The AF includes the following parameters:
· network_slice_id - one or more network slice identities (i.e. S-NSSAIs) for which the AF requires network slice quota notification subscription;
· quota_event_id - one or multiple network slice quota attributes to be monitored, e.g. max number of UEs per network slice quota; max number of PDU Sessions per network slice quota; max UL or DL data rate per network slice per UE quota.
· quota_notification_type - the type of the network slice quota event notifications:
· threshold based notification - the network slice quota event notification is triggered when a certain threshold level of the quota is reached or is remaining; or
· periodical notification - the network slice quota event notification is triggered at expiry of a defined periodic timer; 
· quota_notification_threshold - an optional parameter. If the quota_notification_type is threshold based notification the AF includes the quota_notification_threshold parameter. When the quota_notification_threshold is reached the network slice quota notification is triggered;
· quota_notification_periodicity - an optional parameter. If the quota_notification_type is periodical, the AF includes the quota_notification_periodicity parameter. The quota_notification_periodicity parameter can be a time value defining the time between consequent periodical network slice quota notifications to the AF.
· UE_ex_id – an optional parameter. If the quota_event_id is max UL/DL data rate per network slice per UE, the AF may include the UE_ext_id as well (e.g. GPSI or MSISDN).

2). AF authorization – The NEF checks whether the AF is authorized for network slice quota notification subscription. If AF authorization is successful, continue to step 4. 

3). If the AF authorization fails, the NEF returns Nnef_EventExpose_Subscribe_Reject message in which the NEF includes a reject cause reject_cause=authorization_fail and the procedure ends here.

4). The NEF may inquire with the UDM to translate UE external identity UE_ext_id (e.g. GPSI, MSISDN) to a 3GPP internal identity UE_id. Then the NEF forwards the subscription request from the AF to the NSQ-NF via Nnsq_EventExposure_Subscribe_Request (network_slice_id, quota_event_id, quota_notification_type, quota_notification_threshold, quota_notification periodicity, UE_id). 

5). QuotaEventExposure Subscription – The NSQ-NF subscribes the AF for network slice quota event notification in compliance with the requested event notification parameters in step1.

6). Nnsq_EventExposure_Subscribe_Response – The NSQ-NF confirms the AF’s subscription for network slice quota event notification to the NEF.

7). The NEF may inquire with the UDM in order to translate 3GPP internal UE_id to UE_ext_id (e.g. GPSI, MSISDN) and then the NEF forwards the network slice quota event notification subscription confirmation to the AF.


6.X.3.2	Network slice quota event notification to AF 
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Figure 6.X.3.2-1 – Network slice quota event notification to AF
1). When the network slice quota event notification threshold is reached or the network slice quota event notification periodic timer expires, the NSQ-NF triggers the network slice quota event notification procedure. 
2). The NSQ-NF sends Nnsq_QuotaEvent_Notification message to the NEF with the following parameters:
· network_slice_id - one or more S-NSSAIs for which the network slice quota event notification is applicable;
· quota_event_id -  one or more quota event identities, e.g. max number of UEs per network slice quota; max number of PDU Sessions per network slice quota; UL or DL data rate per network slice per UE quota;
· quota_value - the quota_value represents the up-to-date status of the network slice quota. It could be a numeric value (e.g. the current number of UEs per network slice, the current number of PDUs Sessions per network slice, the current value of the UL/DL data rate per network slice per UE) or the quota_value may represent in percentage the used level of the network slice quota or the remaining/available level of the network slice quota per one or more types of quota_event_id;  
· UE_id - one or more UE identities (e.g. SUPI, IMSI, GUTI or S-TMSI) for which the network slice quota notification is related to. 
3) The NEF may inquire with the UDM in order to map the 3GPP internal UE_id to UE_ext_id (e.g. GPSI, MSISDN). Then the NEF forwards the received network slice quota event notification to the AF.

6.X.4	Impacts on existing entities and interfaces
-	A new network slice quota event notification function (NSQ-NF) which resides with the network entity responsible for the network slice quota management or monitoring (e.g. NSQ or NSSF or NWDAF, or PCF or CHF or OAM or UDM).
- 	A new network slice quota event subscription and notification service.
                                      ******* end of 2nd change *******
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