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Abstract: This contribution proposes to update solution #20.
1. Introduction
Enforcement of slice max bit rate for PDU sessions can guarantee the aggregate data rate of the slice not exceeding the limit for the whole slice. However, it is not appropriate to enforce slice data rate limitation simply according to the sum of the authorized maximum bitrate per session and per SDF. It will prevent the UE from obtaining a better service experience even when the data rate of the whole slice is less than the limit for the slice. To solve the problem, it is mentioned in Solution#20 that the PCF may have taken into account that some PDU sessions may have UP deactivated in order to increase the Session-MBR value provided by OAM.
However, it needs extra signalling to let the PCF know which PDU session is deactivated. Furthermore, it is not enough, because not every active PDU session can reach the maximum data rate allowed all the time. 
If the PCF takes the actual data rate of the slice into account before deciding the Session-AMBR, the problem can be solved.
2. Text Proposal
It is proposed to add the following changes in TR 23.700-40.
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An example of how the PCF may assign the MBR per SDF of a PCC Rules or the Session-AMBR follows, note that the exact mechanism in PCF is up to implementation.
-	For each PCC Rule, the PCF calculates the MBR value per SDF and the accumulated MBR for all SDFs per S-NSSAI. A similar action can be taken as for the calculation of the Authorized Session-AMBR value.
-	if the accumulated MBR per S-NSSAI is not greater than the Slice-MBR, then the PCF provides the MBR value in the PCC rule to the SMF for enforcement. Note that the PCF may take other input into account, such as predictions on the number of PDU session established for a UE to calculate the MBR value for a SDF or prioritize allocation of MBR values for SDFs with GBR 5QIis over non GBR 5QIs.
-	if the accumulated MBR per S-NSSAI is greater than the Slice-MBR, then the PCF takes an action to ensure the Slice-MBR is not surpassed.
-	For each PDU session, the PCF calculates the Authorized Session-MBR for a PDU Session and the accumulated Session-AMBR for all PDU sessions per S-NSSAI.
-	if the accumulated Session-AMBR per S-NSSAI is not greater than the Slice-MBR, then the PCF provides the Authorized Session-AMBR value to the SMF for enforcement.
-	if the accumulated Session-AMBR per S-NSSAI is greater than the Slice-AMBR, then the PCF begins to collect the actual bitrate report of each UPF with N6/N19 interface in the slice periodically and checks whether the actual data rate of the slice is surpassed. The takes an following actions are taken by the PCF to ensure the Slice-AMBR is not surpassed:.
· if the actual data rate of the slice does not exceed the limitation of the slice in UL/DL, the PCF may decrease the authorized Session-AMBR for new PDU sessions and the existing PDU sessions gradually.
· if the actual data rate of the slice exceeds the limitation of the slice in UL/DL, the PCF decreases the authorized Session-AMBR for the new and the existing PDU sessions. The PCF may not authorize new PDU sessions and may release the existing PDU sessions with lower priority, if decreasing does not work (e.g. limited by the minimum data rate required for the least service experience, or continuously exceeding the data rate limit of the slice).
In addition, the PCF may have taken into account that the some PDU sessions may have UP deactivated in order to increase the Session-MBR value provided by OAM.
6.20.2.1	Method 1: Same PCF selected to serve all DNNs to the same S-NSSAI.
In this method, PCF discovery and selection are performed by the SMF as defined in TS 23.501 [2], clause 6.3.7.1, the (H-)SMF considers local policies that assigns either the same (H-)PCF in non-roaming or home-routed for all PDU sessions of a UE of a S-NSSAI in the HPLMN (KI#3) or the same the same (H-)PCF in non-roaming or home routed for all PDU sessions of all UEs of a S-NSSAI in the HPLMN (KI#5).  Similary, the (V-)SMF considers local policies that assigns either the same V-PCF.
The (H-)PCF stores the accumulated values for the Session-AMBR and the MBR for all SDFs of all PDU session of a UE within the S-NSSAI (KI#3) or the Session-AMBR and the MBR for all SDFs of all PDU session of all UE within the S-NSSAI (KI#5).
In order to enable the H-PCF to control the accumulated values for PDU sessions in LBO, the V-PCF requests the H-PCF to check the Slice-MBR for each of the PDU sessions in LBO.
The V-PCF performs H-PCF discovery and selection considering local policies that assign the same H-PCF for a UE of a S-NSSAI, these local policies are aligned and agreed with HPLMN.
According to the configuration, the UPFs measure the N6/N19 interface UL/DL throughputs for the S-NSSAI and report the average N6/N19 interface UL/DL bitrate per S-NSSAI to the PCF via the SMFs frequently, e.g. per minute. The PCF collects the actual bitrate report from the UPFs and calculates the actual data rate of the whole slice (KI#5).
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This method allows to select a PCF serving each PDU session, then the PCF read and store:
-	the accumulated Session-AMBR and MBR per SDF per SUPI, and S-NSSAI in the H-UDR (KI#3).
-	the accumulated Session-AMBR and MBR per SDF per S-NSSAI in the H-UDR (KI#5).
NOTE:	The V-PCF sends the accumulated values to the H-PCF that will check and store in H-UDR.
According to the configuration, the UPFs measure the N6/N19 interface UL/DL throughputs for the S-NSSAI and report the average N6/N19 interface UL/DL bitrate per S-NSSAI to the PCFs via the SMFs frequently, e.g. per minute. The PCFs store the latest received report from the UPFs in the UDR. Each PCF involved can read the latest report of all the UPFs in the slice from the UDR and calculate the actual data rate of the whole slice (KI#5).
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PCF:
-	It is configured by OAM with the Slice-MBR per UE (KI#3) or Total Slice-MBR (KI#5). Different value may exist per user category.
-	It is configured by OAM with the Slice-MBR for roamers (KI#3) or Total Slice-MBR for roamers (KI#5) applicable for local breakout.
-	In LBO, the V-PCF request the H-PCF to check if the Slice-MBR value is exceeded.
-	Considers the per UE Slice-MBR (KI#3) or Total Slice- MBR (KI#5 to calculate Authorized Session-AMBR, MBR per SDF in a PCC Rule or UE-AMBR.
[bookmark: _GoBack]-	Calculates the accumulated values of the Session-AMBR, MBR for SDFs, and UE-AMBR. Calculates the accumulated values of the Session-AMBR, MBR for SDFs, taking the actual data rate of the slice into account when deciding the Session-AMBR for PDU sessions (KI#5).
-	In method 2, when different PCFs may be selected for each PDU session of a UE and per each UE in a S-NSSAI., stores the accumulated values in UDR
UDR: For method 2.
-	The (H-)UDR for non-roaming or home-routed stores the accumulated Session-AMBR and the accumulated MBR per SDFs for all PDU sessions of a UE within a S-NSSAI (KI#3),
-	The (H-)UDR for non-roaming or hom-routed or V-UDR for local breakout stores the accumulated Session-AMBR, and the accumulated MBR per SDFs for all PDU sessions of all UEs within a S-NSSAI and the accumulated UE-AMBR in a S-NSSAI (KI#5),
-	The (V-)UDR for local breakout stores the accumulated Session-AMBR and the accumulated MBR per SDFs for all PDU sessions of roamers within a S-NSSAI.
SMF:
-	In method 1, it is configured to select the same PCF serving all PDU sessions of a UE within a S-NSSAI for KI#3 or the same PCF serving all PDU sessions within a S-NSSAI for KI#5.
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