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Abstract of the contribution: This paper propose a common solution for KI#1 to support both centralized quota check and distributed quota check.
1.
Introduction
From the email discussion it seems majority companies support both centralized quota check and distributed quota check, and prefer a common solution to support both options. Flexibility should be provided to operators to select which option is used taking different factors into account, such as the network scale, flexibility on network management. This paper shows two common solutions to support both centralized quota check and distributed quota check. This paper consider the NWDAF based solution, which is based on the conclusion of which should be determined by SoH.
2.
Proposed Solutions
The NWDAF can be deployed as centralized point or distributed point. When NWDAF is distributed deployed there are one NWDAF as a central point. The following are NWDAF based solution to support both centralized quota check and distributed quota check. 
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The NWDAF is the network slice quota storage function and the network slice management function. The interface between the NWDAF and AMF is to be enhanced to support both centralized quota check. The interface between central NWDAF and distributed NWDAF is enhanced to support distributed quota check. 

-
For centralized quota check, the NWDAF monitors the currect number of registered UE in the network slice. The following messages should be supported between AMF and NWDAF:
-
New event ID in the Namf_EventExposure. The NWDAF uses this message to collect the number of registered UE in the network slice from the AMF.
-
Enhancement on NWDAF service to support Quota status subscribe/notification. The AMF uses these messages to subscribe the slice quota status from NWDAF. The NWDAF notifies the AMF when the slice quota is exhausted.
-
For distributed quota check, in addition to the message above, the following messages should be supported between central NWDAF and distributed NWDAF:
-
Enhancement on NWDAF service to support local Quota request/Local Quota response. The distributed NWDAF uses these messages to request Local Quota for network slice.

-
Enhancement on NWDAF service to support local Quota exceed notification. The distributed NWDAF uses this message to notify the central NWDAF that the local quota has been exceed.

-
Enhancement on NWDAF service to support local Quota update notification. The central NWDAF update the new local quota to the NWDAF.

2.
Proposal
It is proposed to agree the changes:
/********************Start of Change***************/

8.1
Interim conclusion for Key Issue #1

To enable a 5GS to support network slice related quota on the maximum number of UEs, no change is required in the RAN. The following new functionalities in the 5GS are needed:

-
Storing of network slice related quota information: If a network slice is subject to a network slice quota checking on a maximum number of UEs, it is assumed that the O&M should have for this network slice a) the information of the quota of maximum number of UEs. To enable the network slice related quota enforcement, this information is configured and stored to NWDAF.


-
Managing and updating the network slice related quota on maximum number of UEs registered for the network slice: This functionality is in NWDAF  and it manages the NW Slice quota of maximum number of UEs in a S-NSSAI, monitors the current number of UEs being registered for the network slice subject to a network slice quota checking.


-
Enforcing the network slice related quota on the maximum number of UEs: This functionality is in AMF and it controls the registration request on the S-NSSAI subject to the quota management by accepting or rejecting the request on the S-NSSAI. In case of rejection, the function may provide a rejection cause and optionally with a back-off timer.
-
Both distributed quota check and centralized quota check shall be supported. The following messages should be supported between AMF and NWDAF:
-
New event ID in the Namf_EventExposure. The NWDAF uses this message to collect the number of registered UE in the network slice from the AMF.
-
Enhancement on NWDAF service to support Quota status subscribe/notification. The AMF uses these messages to subscribe the slice quota status from NWDAF. The NWDAF notifies the AMF when the slice quota is exhausted.
-
For distributed quota check, in addition to the message above, the following messages should be supported between central NWDAF and distributed NWDAF:
-
Enhancement on NWDAF service to support local Quota request/Local Quota response. The distributed NWDAF uses these messages to request Local Quota for network slice.

-
Enhancement on NWDAF service to support local Quota exceed notification. The distributed NWDAF uses this message to notify the central NWDAF that the local quota has been exceed.

-
Enhancement on NWDAF service to support local Quota update notification. The central NWDAF update the new local quota to the NWDAF.


NOTE:
Whether to use an existing rejection cause and a back-off timer or a new rejection cause and a back-off timer, this is to be determined in Stage-3.

/*******************End of Change****************/
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