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1
Discussion
The solution #8 have the following ENs to be resolved.

Editor's note:
How roaming partners report Network Slice usage to HPLMN for inbound roamers is FFS.

It is proposed that the network slice usage is reported together with other business related reporting towards the HPLMN (i.e. such reporting is outside of SA2 scope).
Editor's note:
Whether to support a dynamic setting of counting between PLMNs is FFS.
It is proposed to wait for GSMA requirements whether dynamic setting of counting between PLMNs is required.
Editor's note:
How counting is supported for multiple (overlapping or not overlapping) AMF Sets supporting same S-NSSAI to be counted is FFS.

It is proposed that O&M in such cases can provide a subset of the maximum value for the S-NSSAI to each AMF Set and indicate that the AMF Set reports to the O&M when the max is reached. When the AMF Set reports to the O&M, the O&M may provide a larger maximum value to the AMF Set in case the real maximum for the S-NSSAI has not been reached yet. Such logic leverage on the already proposed logic that O&M can update the AMF Sets and set thresholds when to report to the O&M.
Editor's note:
How to decide AMF, within the AMF Set, to report to O&M is FFS.

It is proposed that which AMF within the AMF Set to report to O&M can be e.g. one AMF configured to report when a threshold is reached or that the AMF handling the event causing the threshold to be reached also reports to O&M.
Editor's note:
Further details of the information provided by O&M to AMFs and the details the AMFs report to O&M is FFS.
The stage 2 level of information is available in clause 6.8.3.1.
Editor's note:
This clause will describe impacts to services, entities and interfaces.
The following impacts are foreseen by this solution:
O&M: 

-
Provisions and possibly updates the AMF Sets with following information:

-
Area to be supported by the AMF Set and the Network Slice;

-
Maximum number of UEs that the Network Slice supports;

-
Thresholds for AMF Set to report to the O&M system of number of UEs using the Network Slice;

-
Maximum number of PDU Sessions per Network Slice that the network slice can support in a specific area; and

-
Thresholds for AMF Set to report to the O&M system of number of PDU Sessions per the Network Slice.

-
Guidance to the AMF Set on whether to reject additional UEs / PDU Sessions if thresholds are exceeded

-


AMF: 
-
Logic to count number of UEs and number of PDU Sessions per Network Slice and report to the O&M system if a threshold is reached
-
Store current count within the AMF Set e.g. in the UDSF

-
Logic whether to reject a UE request in case a threshold is reached
2
Proposal

It is proposed to update the TR 23.700-40 v0.3.0 with following changes.
* * * Start of Changes * * *

6.8
Solution #8: AMF and O&M based solution
6.8.1
Introduction
This solution is for Key Issue #1, 2 and 4.

This solution uses the following principles: 

1.
The O&M system knows about the maximum number of UEs that the network slice can support in a specific area, and any differentiation level that require separate reporting e.g. for charging;

2.
The O&M system knows about the maximum number of PDU Sessions per Network Slice that the network slice can support in a specific area, and any differentiation level that require separate reporting e.g. for charging;

3.
The O&M system creates and Life Cycle Manages AMF Sets according to the knowledge from 1 and 2;

4.
The AMF Sets enforces and reports to O&M system the requirements of 1 and 2

5.
The HPLMN provides any restriction related to the usage of the Network Slice to roaming partners as part of SLAs.
6.
Roaming partners (VPLMNs) report Network Slice usage to HPLMN together with other business related reporting (i.e. such reporting is outside of SA2 scope).

Editor's note:
Whether to support a dynamic setting of counting between PLMNs is dependent on GSMA requirements.
6.8.2
High-level Description
The solution uses the principles from clause 6.8.1. with the following additional clarifications:
-
Which AMF within the AMF Set to report to O&M can be e.g. one AMF configured to report when a threshold is reached or that the AMF handling the event causing the threshold to be reached also reports to O&M;

6.8.3
Procedures

6.8.3.1
Network Slice orchestration

The O&M system creates and LCM the Network Slice, and creates and manages AMF Sets to cover the complete area that the Network Slice is to cover. The AMF Sets are provisioned and possibly updated with the information:

-
Area to be supported by the AMF Set and the Network Slice;

-
Maximum number of UEs that the Network Slice supports;

-
Thresholds for AMF Set to report to the O&M system of number of UEs using the Network Slice;

-
Maximum number of PDU Sessions per Network Slice that the network slice can support in a specific area; and

-
Thresholds for AMF Set to report to the O&M system of number of PDU Sessions per the Network Slice.

-
Guidance to the AMF Set on whether to reject additional UEs / PDU Sessions if thresholds are exceeded

Figure 6.8.3.1-1 shows the AMF Sets that covers the area of the Network Slice.
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Figure 6.8.3.1-1: AMF Sets covering the area of the Network Slice
If there are multiple AMF Sets supporting same S-NSSAI to be counted for the same area, then the O&M can provide a subset of the maximum value for the S-NSSAI to each AMF Set and indicate that the AMF Set reports to the O&M when the max is reached. When the AMF Set reports to the O&M, the O&M may provide a larger maximum value to the AMF Set in case the real maximum for the S-NSSAI has not been reached yet. Such logic leverage on the already proposed logic that O&M can update the AMF Sets and set thresholds when to report to the O&M.
6.8.3.2
Procedure for counting number of UEs registered to a Network Slice
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Figure 6.8.3.2-1: Procedure for counting number of UEs registered to a Network Slice
1.
UE registers (or deregisters) as per current procedures.

2.
If Registration procedure is requested then continues, as per current procedure, until Allowed NSSAI decided.

3.
The AMF checks if Maximum number of UEs that the Network Slice supports or a threshold is reached, the record of the counting is stored within the AMF Set e.g. in UDSF.

4.
If Maximum number of UEs that the Network Slice supports or a threshold is reached, and the AMF is configured to report to O&M, the AMF report the event to O&M

NOTE 1:
The interaction between AMF and O&M is to be defined by SA5.

5.
If Maximum number of UEs that the Network Slice supports not reached, the AMF continues the procedure.

6.
The AMF completes the procedure and answers the UE with either Deregistration Accept, Registration Accept or Registration Reject. Registration Accept if an Allowed NSSAI is provided, possible with rejected S-NSSAIs and a suitable cause code (existing or new) and if configured by O&M to reject registrations from UEs if the maximum number or threshold is reached, a Registration Reject in case no Allowed NSSAI is accepted, with a suitable cause code (existing or new). 

NOTE 2:
It is assumed that CT1 will evaluate whether existing cause code can be re-used or new cause code(s) is needed.
6.8.3.3
Procedure for counting number of PDU Sessions per Network Slice
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Figure 6.8.3.3-1: Procedure for counting number of PDU Sessions per Network Slice.
1.
UE requests establishment or release of a PDU Session as per current procedures.

2.
If it was a PDU Session Establishment procedure, it continues, as per current procedure, until S-NSSAI for the PDU Session decided.

3.
The AMF checks if Maximum number of PDU Sessions or threshold is reached, the record of the counting is stored within the AMF Set e.g. in UDSF.

4.
If Maximum number of PDU Sessions per the Network Slice or a threshold is reached and the AMF is configured to report to O&M, the AMF report the event to O&M.

NOTE 1:
The interaction between AMF and O&M is to be defined by SA5.

5.
If maximum number of PDU Sessions not reached, the AMF continues the procedure.

6.
The AMF answers the UE with either PDU Session Establishment/Release Accept or if configured by O&M to reject PDU Session establishment from UEs if the maximum number or threshold is reached, Reject. If Reject is provided the AMF also provides a suitable cause code (existing or new). 

NOTE 2:
It is assumed that CT1 will evaluate whether existing cause code can be re-used or new cause code(s) is needed.
6.8.3.4
Procedure for handling counting at mobility between AMF Sets

6.8.3.4.1
General

When the UE moves between two AMF Sets the count should be "moved" to the New AMF Set.

6.8.3.4.2
Idle mode mobility
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Figure 6.8.3.4.2-1: Procedure for moving counting from source AMF Set to target AMF Set at idle mode mobility
1.
UE performs Mobility Registration Update as per current procedures, until step 3 

2.
New AMF may retrieve context from Old AMF

3.
Old AMF provides UE context

4.
Existing procedure steps 6 to 9.

5.
New AMF reports it takes over the UE

6.
Old AMF reduce the count

7.
If count went below a threshold and AMF configured to report to O&M, the Old AMF reports to O&M.

8.
As per existing procedure steps 11-14c

9.
UDM deregisters Old AMF

10.
Old AMF unsubscribes to events

11.
As per existing procedure steps 15-19c

12.
If Maximum number or a threshold is reached and the AMF is configured to report to O&M, the AMF report the event to O&M.

NOTE 1:
The interaction between AMF and O&M is to be defined by SA5.

13.
The AMF completes the procedure and answers the UE with either Registration Accept or Registration Reject. Registration Accept if an Allowed NSSAI is provided, possible with rejected S-NSSAIs and a suitable cause code (existing or new) and a Registration Reject in case no Allowed NSSAI is accepted, with a suitable cause code (existing or new). 

NOTE 2:
It is assumed that CT1 will evaluate whether existing cause code can be re-used or new cause code(s) is needed.
6.8.3.4.3
Connected mode mobility
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Figure 6.8.3.4.3-1: Procedure for moving counting from source AMF Set to target AMF Set at connected mode mobility
1.
As per existing N2 based HO Preparation phase

2.
As per existing N2 based HO Execution phase, Figure 4.9.1.3.3-1 steps 1-4.

3.
Handover Notify as per existing procedure

4.
Namf_Communication_N2InfoNotify as per existing procedure.

5.
Old AMF reduce its count

6.
If count went below a threshold and Old AMF configured to report to O&M, the Old AMF reports to O&M.

7.
New AMF increases count, and if Maximum number or a threshold is reached and the AMF is configured to report to O&M, the New AMF report the event to O&M.

NOTE 1:
The interaction between AMF and O&M is to be defined by SA5.

8.
The procedures continues, including the Registration procedure, and the UE may get aware that a Network Slice been removed from the Allowed NSSAI if max reached or a PDU Session been removed if max reached. 

NOTE 2:
It is assumed that CT1 will evaluate whether existing cause code can be re-used or new cause code(s) is needed.
6.8.4
Impacts on services, entities and interfaces

The following impacts are foreseen by this solution:

O&M: 

-
Provisions and possibly updates the AMF Sets with following information:

-
Area to be supported by the AMF Set and the Network Slice;

-
Maximum number of UEs that the Network Slice supports;

-
Thresholds for AMF Set to report to the O&M system of number of UEs using the Network Slice;

-
Maximum number of PDU Sessions per Network Slice that the network slice can support in a specific area; and

-
Thresholds for AMF Set to report to the O&M system of number of PDU Sessions per the Network Slice.

-
Guidance to the AMF Set on whether to reject additional UEs / PDU Sessions if thresholds are exceeded.
AMF: 

-
Logic to count number of UEs and number of PDU Sessions per Network Slice and report to the O&M system if a threshold is reached.
-
Store current count within the AMF Set e.g. in the UDSF.
-
Logic whether to reject a UE request in case a threshold is reached.
* * * End of Changes * * *
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