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Abstract of the contribution: Propose to remove Editor´s note in Solution#13.
1
Background
This document proposes a resolution to the following Editor's note: 
To assure the accuracy of data limitation control, the proposed method is based on the assumption that, the network selects the same SMF/UPF/PCF for all the sessions of the same S-NSSAI per UE. To selects the same PCF is achieved by current method. However, how to select the same SMF/UPF is FFS.
The proposal to select the same UPF for doing data limitiation control, i.e. DL_Slice-AMBR enforcement requires to select the same UPF for all PDU sessions of a UE, this has some issues and therefore the proposal as follows:
- keep SMF and UPF selection for each of the PDU sessions of a UE as defined in 23.501, 
- add counters to UPF to calculate the average DL-Session-AMBR for each of the PDU sessions of a UE within the slice, 

- the PCF reads the value, perform postprocessing to calculate the DL_Slice-AMBR value to check that the UE complied with the DL_Slice-AMBR assigned by OAM.
2
Proposal

The proposal is to do UL_Slice-AMBR control in the UE and UL_Slice_AMBR control in the PCF, the later is based on periodically retrieval of counters on average Session-AMBR from the UPF.
* * * * Start of Change * * * *
6.13
Solution #13: Limitation of data rate per network slice in UL and DL per UE
6.13.1
Introduction

Each slice is associated with the following aggregate rate limit QoS parameters for each UE:

Slice-UL-AMBR, per Slice UpLink Aggregate Maximum Bit Rate per UE

Slice-DL-AMBR, per Slice DownLink Aggregate Maximum Bit Rate per UE

These parameters limit the aggregate bit rate that can be expected to be provided across non-GBR QoS flows of a UE by a specific network slice and the existence of GBR flows within the same S-NSSAI. 
6.13.2 
High-level Description
The proposed Slice-UL-AMBR and Slice-DL-AMBR should be part of user’s subscription data and could be configured by OAM and retrieved by PCF/UDR flexibly. The subscribed Slice-UL-AMBR and Slice-DL-AMBR should firstly guarantee the sum of GFBR of all active GBR flows for the UE within the S-NSSAI, then the rest quota is for all Non-GBR flows on best-effort services as authorized Slice-UL-AMBR and Slice-DL-ABMR.


Slice-UL-AMBR and Slice-DL-AMBR is calculated as follows:

1. When there is no active GBR flows for a specific network slice of a UE, i.e., all traffic is of Non-GBR flow, the authorized Slice-UL-AMBR and Slice-DL-AMBR are set to the value of subscribed Slice-UL-AMBR and Slice-DL-AMBR respectively.

2. When a UE initiates a new PDU session, a Non-GBR flow is established by default. It should not affects authorized Slice-UL-AMBR and Slice-DL-AMBR, i.e., no need to update the authorized value.

3. When a Non-GBR flow is to be established or terminated in existing sessions for a specific S-NSSAI, for best-effort service, the procedure should be as current defined in TS23.502 and the authorized Slice-UL-AMBR/Slice-DL-AMBR values stay the same.

4. Only when a GBR flow is to be established or terminated in existing sessions, the authorized Slice-UL-AMBR and Slice-DL-AMBR should be re-calculated by PCF and delivered to enforcement nodes. For example:

When a UE modifies a PDU session with new GBR flow request within an S-NSSAI, PCF calculates the sum of GFBR of the target GBR flow and all active GBR flows of that S-NSSAI for UL and DL separately.

a) If the sum of UL is no greater than the subscribed Slice-UL-AMBR, and the sum of DL is no greater than the subscribed Slice-DL-AMBR, the new GBR flow is OK to be established. Then the authorized Slice-UL-AMBR and Slice-DL-AMBR of the UE will be set to the remaining of subscribed slice-AMBR excepting the sum of GBR flows.

b) If the sum of UL is greater than the subscribed slice-UL-AMBR, or the sum of DL is greater than the subscribed slice-DL-AMBR, PCF will decide whether to pre-empt existing GBR flow for the new one based on ARP as defined in Clause 5.7.2.2 of TS23501. If old flow is pre-empty for new flow, the authorized Slice-UL-AMBR and Slice-DL-AMBR of the S-NSSAI of the UE will be set to the remaining of subscribed slice-AMBR regarding the new GBR flow. If not, the establishment request will be rejected and the limit for Non-GBR flows stays the same.

The authorized Slice-UL-AMBR of the S-NSSAI of the UE will be sent to UE for enforcement. (R)AN responsible for the enforcement for GBR traffic, i.e. reserving resource for new flows while terminating old flows if indicated by PCF.
The PCF retrieves the average DL_Session-AMBR from each PDU session of a UE from UPF via periodically to check if the DL-Slice-AMBR is fulfilled.
6.13.3 
Procedures
The following takes a PDU session modification with new GBR flow to illustrate the procedure of Slice-UL-AMBR enforcement.
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Figure 6.13.3-1 Slice-UL-AMBR and Slice-DL-AMBR enforcement at PDU Session Modification
Step 1,2,3 Same as specified in TS 23.502.

Step 4. The PCF makes policy decision for the request of new GBR flow as described in 6.13.2. If the new flow is accepted, PCF updates the authorized Slice-UL-AMBR and Slice-DL-AMBR and selects the existing flow(s) with lower ARP value to terminate in case of insufficient available resource.

Step 5. The PCF replies with the updated authorized Slice-UL-AMBR to the SMF, as well as indication of which GBR flow(s) with lower ARP value should be terminated for the new one if needed


Step 6. The SMF responses to AMF with the updated authorized Slice-UL-AMBR with indication of flows to be terminated. 

Step 8 and 9. The Session modification result with updated authorized Slice-UL-AMBR is delivered to (R)AN and UE. The upload data limitation per UE per slice is enforced by UE While the GBR flow that meeds to be terminated is performed by  (R)AN as current procedures defined in TS23.501.
In addition, the PCF ensures that the DL-Slice-AMBR is not exceeded by checking and aggregating the DL-Session-AMBR per each PDU session of a UE within the slice, since this is a maximum value, the PCF also requests the UPF via SMF to report the average Session-AMBR value periodically to have a more accurate control of the DL_Slice-MBR.
6.13.4 
Impacts on services, entities and interfaces
Impacts on UDR:

· Responsible for the storage of subscribed Slice-UL-AMBR and Slice-DL-AMBR

Impacts on PCF:

· Responsible for calculating the authorized Slice-UL-AMBR and Slice-DL-AMBR in PDU session per UE
Impacts on SMF:

· Responsible for delivering the decision and authorized Slice-UL-AMBR 
to UE .
· Reporting average DL_Session-AMBR per PDU session.
Impacts on (R)AN:

· Enforcement of GBR flow control and deliver authorized Slice-UL-AMBR to UE.

Impacts on UPF:

· 
· New counters to calculate the average DL_Session-AMBR per PDU session.

· Reporting average Session-AMBR per PDU session to the SMF.
Impacts on UE:

- 
Enforcement of Slice-UL-AMBR limitation per S-NSSAI for upload non-GBR traffic 
* * * * End of Change * * * *
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