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Abstract of the contribution: This contribution proposes a solution for KI#3.
1. Discussion

The existing QoS model defined in TS 23.501 define both Aggregated Bit Rates and Flow Bit Rates. Aggregates Bit Rates are both Session-AMBR that limits the aggregated MBR provided across all Non-GBR QoS flows for a specific PDU Session.

The Session-AMBR limits the aggregated bit rate that can be expected to be provided across all Non-GBR QoS Flows for a specific PDU Session and the UE-AMBR that limits the aggregated bit rate to be provided across all Non-GBR QoS Flows of a UE. The Session-AMBR is enforced in the UPF(s) and the UE. The UE-AMBR is enforced in the (R)AN, calculated by aggregation of the Session-AMBR for all PDU sessions of a UE with active user plane upto the UE-AMBR value provided by the AMF.
Key issue #3 requires studying solutions to limit the Bit Rate of a UE for a Network slice, ensuring that the aggregate of the PDU sessions that use the slice are rate limited to the rate defined for the Network Slice in DL and UL.

This solution proposes to reuse the existing QoS model defined in 23.501, then the Session-AMBR are enforced in a PDU session and the UE-AMBR is enforced for the active PDU sessions for a UE. Then, the Session-AMBR for a PDU session is calculated considering the limit the Bit Rate of a UE for a Network slice (i.e. Slice-AMBR) as follows:

· The Slice-AMBR per S-NSSAI and UE is configured by OAM in the PCF.

· The Slice-AMBR per S-NSSAI and the Session-AMBR per each DNN, S-NSSAI coexist,
· The PCF compares the Session-AMBR for a PDU Session in a NSSAI and the remaining Slice-AMBR for that S-NSSAI.
· if the Session-AMBR for the PDU Session is not greater than the remaining Slice-AMBR, then the PCF provides the Session-AMBR value to the SMF for enforcement and calculates the remaining Session-AMBR.
· If the Session-AMBR exceed the remaining Slice-AMBR in the S-NSSAI for that UE then the PCF may take actions on e.g. this PDU session to ensure that the Session-AMBR is not exceeded, such as reduce the Session-AMBR to ensure that complies with the Session-AMBR. 
The (R)AN calculates the UE-AMBR as currently defined.
This solution allows the PCF to decide how to allocate the Session-AMBR for a PDU session, e.g. if the UE typically establishes only one PDU session within the S-NSSAI, the PCF may decide to allocate the full Slice-AMBR for the S-NSSAI to the Session-AMBR for the PDU session.
3. Proposal
It is proposed to adopt the following solutions for Key issue#3 and #4 into 23.700-40.
6.X
Solution #x: Reusing existing QoS model for Aggregated Bit Rates
6.X.1
Introduction

This solution address key issue#3 to limit the Bit Rate of a UE for a Network slice, ensuring that the aggregate of the PDU sessions that use the slice are rate limited to the rate defined for the Network Slice in DL and UL.

The Slice-AMBR per UE is a configuration parameter provided by OAM to the PCF, that is considered to calculate the Session-AMBR for each PDU session of a UE within the slice. The enforcement of the Slice-AMBR is performed at the PCF, while the Session-AMBR per PDU session within a S-NSSAI and the UE-AMBR are enforced at the UPF, UE and (R)AN as defined in 23.501.

6.X.2
High-level Description
The Slice-AMBR per S-NSSAI per UE limits the aggregate bit rate that can be expected to be provided across all Non-GBR QoS Flows of a UE in this S-NSSAI. The Slice-AMBR per S-NSSAI can also be defined for a certain subscriber groups or subscriber category, i.e. for Bronze, Silver or Gold users.

Then, the Session-AMBR for a PDU session in a S-NSSAI is calculated considering the Slice-AMBR per S-NSSAI as follows:

· The PCF maintains the remaining Slice-AMBR for a UE in each S-NSSAI, calculated by the aggregation of the Session-AMBR for all PDU session of a UE in that S-NSSAI and then subtracted from the Slice-AMBR for a UE for that S-NSSAI. The PCF stores the remaining Session-AMBR for a UE in each S-NSSAI.
· if the Session-AMBR for the PDU Session is not greater than the remaining Slice-AMBR, then the PCF provides the Session-AMBR value to the SMF for enforcement and calculates the remaining Slice-AMBR.

· If the Session-AMBR exceed the remaining Slice-AMBR in the S-NSSAI for that UE then the PCF may take actions on e.g. this PDU session to ensure that the Session-AMBR is not exceeded, such as reduce the Session-AMBR to ensure that complies with the Session-AMBR. 
This solution allows the PCF to decide how to allocate the Session-AMBR for a PDU session, e.g. if the UE typically establishes only one PDU session within the S-NSSAI, the PCF may decide to allocate the full Slice-AMBR for the S-NSSAI to the Session-AMBR for the PDU session.

6.X.3
Procedures
6.X.3.1
Slice-AMBR enforcement 
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Figure 6.X.3-1 SM Policy Association establishment – Slice-AMBR enforcement

The PCF is configured via OAM about Slice-AMBR per UE. 
Step 1. The PCF discovery and selection by the SMF, selects the same PCF for all PDU sessions within the S-NSSAI. The SMF request to provide Policy control data for this PDU session to the PCF, the PCF calculates the Session AMBR taking the Slice-AMBR into account and the remaining Slice-AMBR per UE.

Step 2. The PCF provides the Session-AMBR for the PDU session as defined in 23.502 clause 4.16.4.

Note that the remaining Slice-AMBR is kept in the PCF then used in the calculation of the authorized Session-AMBR for other PDU sessions for the UE within the same S-NSSAI. 

6.X.4
Impacts on existing services and interfaces
PCF: 
· It is configured by OAM with the Slice-AMBR per UE. 

· Takes the Slice-AMBR per UE into account to calculate the authorized Session-AMBR for a PDU session.
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