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Abstract: This contribution introduces a new Solution on limitation of non-GBR data rate per Network Slice in UL and DL per UE.
1. Introduction/Discussion

According to the requirement of GSMA, the rate limit of each UE on a network slice, includes GBR and non-GBR data streams.
Since Non-GBR and GBR data streams are two typical data streams with different QOS characteristics, it is proposed to continue the same data rate limit processing methods as that of 4G and 5G to control the Non-GBR and GBR data streams of a UE on the slice respectively.

It should be considered the relationship between the rate limitation parameters of each UE's Non-GBR data stream on the slice and the existing rate limitation parameters of UE's Non-GBR data stream, such as Session-AMBR.
This solution suggests the limitation controlled by PCF and enforced by UE, UPF.  
2. Text Proposal
It is proposed to adopt the following solutions for Key issue#3 into 23.700-40.
* * * * First change * * * *(all new text)
6.X
Solution #X: Limitation of non-GBR data rate per network slice in UL and DL per UE
6. X. 1
Introduction

This solution address key issue#3 to limit the Non-GBR data rate of a UE for a network slice, ensuring that the aggregate bit rate of the non-GBR PDU sessions that use the slice are limited to the rate defined for the network slice in UL and DL.
The Slice-UL-AMBR and the Slice-DL-AMBR per UE are two configuration parameters provided by OAM to the PCF, that are considered to calculate respectively the UL/DL Session-AMBR for each PDU session of a UE within the slice. The control and calculation of the Slice-UL-AMBR and the Slice-DL-AMBR are performed at the PCF, while the enforcement of the Slice-UL-AMBR and the Slice-DL-AMBR within the S-NSSAI are enforced at the UE, UPF.
6. X. 2
High-level Description
For each UE on a network slice, there are two parameters associated with the S-NSSAI on the Non-GBR data streams, Slice- UL-AMBR and Slice-DL-AMBR, which are configured in the UDR device of PCF by OAM.
When a UE initiates a Non- GBR PDU Session on a network slice, PCF will calculate the sum of UL Session-AMBR and DL Session-AMBR accumulated by UE on the Slice, respectively, and compare them with the Slice- UL- AMBR and the Slice-DL-AMBR of the UE; If not exceeded , then continue the process of the PDU Session; If it is exceeded, PCF will inform SMF, and SMF will request UE or UPF to restrict the UL or the DL non-GBR data rate of UE respectively:
PCF maintains the remaining Slice- UL- AMBR and Slice-DL-AMBR for each UE in a network slice. The calculation method is to aggregate the UL Session- AMBR or the DL Session- AMBR of all the PDU sessions of UE in each S-NSSAI, and then subtracted from Slice- UL- AMBR or Slice-DL-AMBR.PCF stores the remaining UL Session- AMBR and the DL Session- AMBR of a UE in each S-NSSAI:

1) If the sum of the UL Session-AMBR is not greater than the remaining Slice- UL-AMBR, PCF provides the UL Session-AMBR value to SMF and sends it to UE for execution, and PCF calculates the remaining Slice- UL- AMBR.

2) If the sum of the DL Session-AMBR is not greater than the remaining Slice- DL-AMBR, PCF provides the DL Session-AMBR value to SMF and sends it to UPF for execution, and PCF calculates the remaining Slice- DL- AMBR.

3) If the UL Session-AMBR or the DL Session-AMBR exceed the remaining the Slice- UL-AMBR or the Slice- DL-AMBR of this UE in S-NSSAI, then PCF can inform SMF, and SMF request UE or UPF to take actions on sessions , such as rejecting the PDU Session or reducing the Session- AMBR.
6. X. 3
Procedures

Slice - UL -AMBR and Slice - DL -AMBR enforcement 
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Figure 6.X.3.1-1: Slice- UL -AMBR and Slice- DL-AMBR enforcement at PDU Session Establishment
Step0.  The Slice-UL-AMBR and Slice-DL-AMBR per UE are configured to the UDR( PCF ) via OAM
Step1.  Same as specified in TS 23.502.

Step2.  Same as specified in TS 23.502.

Step3.  SMF selects the same PCF for all PDU sessions within the same S-NSSAI per UE. The SMF request the policy control data for this PDU session to the PCF, 
Step4.  PCF calculates the UL/DL Session AMBR taking the Slice-UL/DL-AMBR into account and stores the remaining Slice- UL/DL-AMBR per UE.
Step5.  The PCF provides the UL/DL Session-AMBR for the PDU session as defined in 23.502 clause 4.16.4. 
Step6.  Same as specified in TS 23.502.

Step7.  Same as specified in TS 23.502.

Step8.  Same as specified in TS 23.502.

6. X. 4
Impacts on existing services and interfaces

PCF: 

· It is configured by OAM with the Slice-UL-AMBR and the Slice-DL-AMBR per UE per slice. 

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