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Abstract of the contribution: This contribution resolves the Editor´s note related to the handling of roaming scenarios. 
1
Discussion
The proposal to resolve the following “Editor's note:
Whether and how to select the same PCF for all PDU sessions to the same S-NSSAI in roaming cases is FFS, especially PDU Session Establishments both in LBO roaming case and HR case are involved” is as follows:
· For home routed scenarios, the H-SMF selects the same H-PCF for all PDU sessions of a SUPI within the S-NSSAI. This is the same behaviour as for non-roaming scenario.
· For local breackout, the V-SMF selects the V-PCF following existing PCF discovery and selection procedures then there is a V-PCF serving the UE in the VPLMN.

Therefore, there may be a H-PCF serving for home routed and non-roaming PDU sessions and a V-PCF serving LBO PDU sessions. There are two possibilities described here to control that the total bit rate within a slice is not exceeded:

1. The V-PCF selects the H-PCF serving all PDU sessions of a SUPI within the S-NSSAI, based on local configuration in the V-PCF, the same behaviour as the (H-)SMF does in non-roaming. In addition, the V-PCF informs the H-PCF on the accumulated value for both the Session-AMBR and the MBR for all SDFs. 
2. The OAM system configures a Slice-MBR value for home routed or non-roaming in the PCF and if there are any DNN to be used for LBO, then configures a Slice-MBR value for local breakout sessions in the PCF. 

Proposal 1: Resolve this EN to allow for both options, so that the H-PCF checks the Slice-MBR for the all PDU sessions of a UE in an S-NSSAI (or all PDU sessions in an S-NSSAI). This means that for LBO the V-PCF may check a Slice-MBR for roamers and at the same time request the H-PCF to check the Slice-MBR for the UE. In LBO, there are 2 PCFs selected to serve a UE (or all UEs in a S-NSSAI).
The proposal to resolve the following “Editor's note:
Whether and how the PCFs for all PDU sessions to the same S-NSSAI in roaming cases could share the same UDR is FFS, especially PDU Session Establishments both in LBO roaming case and HR case are involved” is as follows:
· For home routed scenarios, the H-PCF selects the UDR serving the SUPI using existing UDR discovery and selection defined in 23.501. This is the same behaviour as for non-roaming scenario.

· For local breakout, the V-PCF selects a UDR in the VPLMN using existing UDR discovery and selection defined in 23.501, to store the accumulated Slice-AMBR for roamers with the S-NSSAI (for both KI#3 and KI#5).

Proposal 2: Resolve this EN by clarifying that H-UDR for storing the accumulated Slice-MBR for all PDU sessions. In LBO case, there may be a V-UDR that stores the accumulated Slice-MBR for all roamers. 
2. 
Proposal

Remove Editor´s note in solution#20 on how to select the same PCF in roaming scenarios, by clarifying that in LBO there is a V-PCF and a H-PCF selected, then a V-PCF to H-PCF communication is required to control the Slice-MBR. In HR there is a single H-PCF selected.

Remove Editor´s note in solution#20 on how to select the same UDR in roaming scenarios, by clarifying that in LBO there may be a V-UDR that stores the accumulated Slice-MBR for roamers and a H-UDR to accumulate the Slice-MBR for each individual UE. The V-PCF contacts the V-UDR and the H-PCF contacts the H-UDR.

* * * * Start of Change * * * *
6.20
Solution #20: Reusing existing QoS model to ensure that to limit the Maximum throughput UL/DL in a Network slice is not exceeded
6.20.1
Introduction

This solution proposes to reuse the existing QoS model and that the PCF calculates the MBR per SDF, Session-AMBR,  and UE-AMBR taking into the Slice-MBR per S-NSSAI and UE configured by OAM in the PCF or stored in the UDR (KI#3) or the Slice-MBR per S-NSSAI configured by OAM in the PCF (KI#5).

In KI#3, the Slice-MBR (i.e. UE Slice-MBR) limits the bitrate of UE in a S-NSSAI ensuring that the aggregated MBR for all SDFs of the PDU sessions (and therefore all QoS flows) of a UE that use the slice do not exceed the Slice-MBR value.

Similarly, for KI#5, the Slice-MBR (i.e. Total Slice-AMBR) limits the bitrate in a S-NSSAI ensuring that the aggregate MBR of the SDFs of the PDU sessions of all UEs that use the slice do not exceed the Slice-MBR value.

Two solution alternatives are described both when the same PCF is selected to serve all PDU sessions of a UE within a S-NSSAI (KI#3) or to serve all PDU sessions within a S-NSSAI (KI#5) and when there are different PCFs serving each PDU session within a S-NSSAI.
6.20.2
High-level Description
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 upto 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 5QIs 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 takes an action to ensure the Slice-AMBR is not surpassed.

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 23.501, 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.

6.20.2.2
Method 2: PCF selected to serve each PDU session in an S-NSSAI.
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 that the V-PCF sends the accumulated values to the H-PCF that will chek and store in H-UDR.

6.20.3
Procedures

6.20.3.1
Slice-AMBR and MBR per PCC Rule enforcement (Method 1)
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Figure 6.20.3.1-1: SM Policy Association establishment - Slice-AMBR enforcement

In non roaming, the PCF is configured via OAM about Slice-MBR per UE (KI#3) or Total-Slice-MBR (KI#5). In home routed the H-PCF is configured via OAM about Slice-MBR per UE (KI#3) or Total-Slice-MBR (KI#5) for all home routed PDU sessions.  In LBO, the V-PCF may be configured via OAM about Slice-MBR per roaming partner.
Step 1. The PCF discovery and selection by the SMF as described in TS 23.501 [2] clause 6.3.7.1 using the local policies that indicates which PCF to select 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 MBR and the MBR per PCC Rule taking the per UE Slice-AMBR (or Total Slice-MBR) into account and the accumulated values. The PCF may decide to e.g. terminate a PDU session for a bronze user if there is a total Slice-MBR for a S-NSSAI.

Step 2. The PCF provides the Session-AMBR, and PCC Rules for the PDU session as defined in TS 23.502 [6] clause 4.16.4.

Note that the accumulated values are kept in the PCF then used in the calculation of the authorized Session-AMBR, and MBR per SDFs for other PDU sessions for the UE within the same S-NSSAI. An example of how to calculate the Authorized Session-AMBR or the MBR per SDF is described in 6.20.2.

6.20.3.2
Slice-AMBR and MBR per PCC Rule enforcement (Method 2)
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Figure 6.20.3.2-1: SM Policy Association establishment - Slice-AMBR enforcement

Each PCF within the S-NSSAI is configured via OAM about Slice-AMBR per UE (KI#3) or Total Slice-AMBR (KI#5). The Policy Control Subscription data in the UDR in the HPLMN stores the accumulated Slice-AMBR and MBR per SDF per UE, S-NSSAI. The Policy Control Subscription Data in the UDR in the VPLMN stores the accumulated Slice-AMBR and MBR per SDF for roamers in the S-NSSAI. 
Step 1. The SMF request to provide Policy control data for this PDU session to the PCF,

Step 2 and 3. The PCF retrieves Policy Control Subscription Data for the S-NSSAI from the UDR, as defined in TS 23.502 [6] clause 4.16, including the accumulated Session-AMBR and the accumulated MBR per SDF for the SUPI, S-NSSAI (KI#3) or the accumulated Session-AMBR and the accumulated MBR per SDF for the S-NSSAI (KI#5).

Step 4. The PCF calculates the Session AMBR and the MBR per PCC Rule taking the accumulated values retrieved from UDR that is provided to the SMF.

Step 5 and 6. The new accumulated values are stored in the UDR, these values take into account if a PDU session is active or inactive.

6.20.4
Impacts on services, entities and interfaces
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.

-
Calculates the accumulated values of the Session-AMBR, MBR for SDFs, and UE-AMBR.

-
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 home 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.





* * * * End of Change * * * *
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