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1. Introduction
In this paper, we will discuss the issues about the Session-AMBR and UE-AMBR, and their splitting solution between MN and SN in case of DC or MR-DC.
2. Discussion
The SA2 latest agreements for the Session-AMBR were captured in the TS 23.501 as following, and some observations are given inline.
The following characteristics apply for processing of Downlink traffic:

-
UPF performs Session-AMBR enforcement and also performs PDU counting for support of charging.

Following characteristics apply for processing of uplink traffic:

-
UPF performs Session-AMBR enforcement and counting of packets for charging.

Observation 1: The UPF performs Session-AMBR enforcement in both UL and DL, so needs to get parameter of Session-AMBR.
The (R)AN shall enforce Max BitRate (UE-AMBR) limit in UL and DL per UE for all non-GBR QoS flows. The UE shall perform UL rate limitation on PDU Session basis for non-GBR traffic using Session-AMBR, if the UE receives a session-AMBR.
Observation 2: The UE performs Session-AMBR enforcement only in UL, when receiving parameter of Session-AMBR.
Observation 3: The RAN enforces UE-AMBR limit both in UL and DL.
The subscribed Session-AMBR is a subscription parameter which is retrieved by the SMF from UDM. SMF may use the subscribed Session-AMBR or modify it based on local policy or use the authorized Session-AMBR received from PCF to get the Session-AMBR, which is signalled to the appropriate UPF entity/ies (and to the (R)AN to enable the calculation of the UE-AMBR). The Session-AMBR limits the aggregate bit rate that can be expected to be provided across all Non-GBR QoS flows for a specific PDU session.
Observation 4: The Session-AMBR is generated/calculated by the SMF.
Observation 5: The Session-AMBR is signalled to the UPF and the RAN via AMF.
Observation 6: The Session-AMBR limits the aggregated bit rate for all Non-GBR QoS flows of a PDU session.
The UE-AMBR limits the aggregate bit rate that can be expected to be provided across all Non-GBR QoS flows of a UE. Each (R)AN shall set its UE-AMBR to the sum of the Session-AMBR of all PDU Sessions with active user plane to this (R)AN up to the value of the subscribed UE-AMBR.  The subscribed UE-AMBR is a subscription parameter which is retrieved from UDM and provided to the (R)AN by the AMF.
Observation 7: The UE-AMBR limits the aggregated bit rate for all Non-GBR QoS flows of a UE.
Observation 8: The RAN shall set its UE-AMBR to the sum of the Session-AMBR of all PDU Sessions up to the value of the subscribed UE-AMBR.
Observation 9: The subscribed UE-AMBR is a subscription parameter which is retrieved from UDM and provided to the RAN by the AMF.

Based on above observations, we have following proposals:
Proposal 1: The parameter of Session-AMBR should be signalled to the RAN via NG-C in a container from the SMF.
Proposal 2: The parameter of subscribed UE-AMBR should be signalled to the RAN via NG-C.
In case of DC or MR-DC, there could be two solution options to split the Session-AMBR/UE-AMBR.
Option 1: MN makes the splitting.







1) The MN calculates the UE-AMBR based on the received Session-AMBR from NG-C, and splits the UE-AMBR into MN part UE-AMBR (including the MCG PDU Session and the MN part of split PDU Session) and SN part UE-AMBR (including the SCG PDU Session and the SN part of split PDU Session), and delivers the SN part UE-AMBR to the SN. 
2) The SN enforces SN part UE-AMBR limit in UL and DL. 
3) The MN informs the AMF/UPF the splitting status of each split PDU Session (e.g. the splitting proportion of each split PDU Session).

4) The UPF separates the Session-AMBR of each split PDU Session into MN part and SN part, and performs Session-AMBR enforcement (separately on MN part and SN part) for each split PDU Session in UL and DL.
Option 2: SMF makes the splitting.







1) The MN informs the SMF the splitting requirement of each split PDU Session (e.g. the QoS flows offloaded to SN of each split PDU Session).

2) The SMF calculates the MN part Session-AMBR and SN part Session-AMBR of each split PDU Session, and informs to the MN and to the UPF. 
3) The MN calculates the SN part UE-AMBR based on the received SN part Session-AMBR of each split PDU Session and the Session-AMBR of each SCG PDU Session, and delivers the SN part UE-AMBR to the SN.

4) The SN enforces SN part UE-AMBR limit in UL and DL. 
5) The UPF performs Session-AMBR enforcement (separately on MN part and SN part) for each split PDU Session in UL and DL based on the received MN part and SN part Session-AMBR of each split PDU Session.
The Option 2 seems more aligned with SA2’s intention, because it is up to the SMF who generates/calculates the Session-AMBR.
Proposal 3: The SMF calculates/allocates the MN part and SN part of Session-AMBR for each split PDU Session over NG-U.

Proposal 4: The MN delivers the SN part of UE-AMBR (based on sum of SN part of Session-AMBR) to the SN.
Since the RAN doesn’t perform the Session-AMBR enforcement, it seems that the Session-AMBR doesn’t need to be passed from MN to SN. However, it may be useful for the SN to decide for establishing the corresponding DRBs.
Proposal 5: The MN may deliver the SN part of Session-AMBR of each split PDU Session and the Session-AMBR of each SCG PDU Session to the SN.
3. Conclusion
In this paper, we made some discussion on the issues of Session-AMBR, including for DC cases, and provide the following observations and proposals:

Observation 1: The UPF performs Session-AMBR enforcement in both UL and DL, so needs to get parameter of Session-AMBR.
Observation 2: The UE performs Session-AMBR enforcement only in UL, when receiving parameter of Session-AMBR.
Observation 3: The RAN enforces UE-AMBR limit both in UL and DL.
Observation 4: The Session-AMBR is generated/calculated by the SMF.
Observation 5: The Session-AMBR is signalled to the UPF and the RAN via AMF.
Observation 6: The Session-AMBR limits the aggregated bit rate for all Non-GBR QoS flows of a PDU session.
Observation 7: The UE-AMBR limits the aggregated bit rate for all Non-GBR QoS flows of a UE.
Observation 8: The RAN shall set its UE-AMBR to the sum of the Session-AMBR of all PDU Sessions up to the value of the subscribed UE-AMBR.
Observation 9: The subscribed UE-AMBR is a subscription parameter which is retrieved from UDM and provided to the RAN by the AMF.

Proposal 1: The parameter of Session-AMBR should be signalled to the RAN via NG-C in a container from the SMF.
Proposal 2: The parameter of subscribed UE-AMBR should be signalled to the RAN via NG-C.

Proposal 3: The SMF calculates/allocates the MN part and SN part of Session-AMBR for each split PDU Session over NG-U.

Proposal 4: The MN delivers the SN part of UE-AMBR (based on sum of SN part of Session-AMBR) to the SN.
Proposal 5: The MN may deliver the SN part of Session-AMBR of each split PDU Session and the Session-AMBR of each SCG PDU Session to the SN.
4. References

[1] 3GPP TS 23.501
[2] 3GPP TS 38.413

MN





SN





AMF





SMF





MN calculates the SN part UE-AMBR and delivers it to the SN





SN enforces the SN part UE-AMBR limit





Session-AMBR





UPF





3) Splitting status of each split PDU Session
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