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Abstract of the contribution: This document proposes to let the AN node to derive the UE-AMBR.
1
Discussion
1.1 Introduction 

In clause 5.7.2, there is an editor’s note to be resolved:
……

Each UE is associated with the following aggregate rate limit QoS parameter:

-
per UE Aggregate Maximum Bit Rate (UE-AMBR).

The subscribed UE-AMBR is a subscription parameter which is retrieved from UDM. The UE-AMBR is set to the sum of the Session-AMBR of all PDU Sessions with active user plane up to the value of the subscribed UE-AMBR. The UE-AMBR limits the aggregate bit rate that can be expected to be provided across all Non-GBR QoS flows of a UE.

Editor's note:
It is FFS which network entity is responsible for determining the value of UE-AMBR.
……

1.2 Discussion
It can be noticed that AN used UE-AMBR equal to Min {Sum (all active PDU session’s Session-AMBR), Subscribed UE-AMBR}.
Observation 1: The UE-AMBR derivation entity should know all UE PDU session’s status, i.e. whether a PDU session is active or inactive.
Observation 2: The UE-AMBR derivation entity should know the subscribed UE-AMBR and all activate PDU session’s Session-AMBR. 
In the following figure 1, the Subscribed UE-AMBR is stored in UDM. The SMF is responsible for the session management, the PDU session related context should be managed by the SMF, so the Session-AMBR should be stored in the SMF. The UE-AMBR can be derived by SMF, PCF, UE, AN and AMF.
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Figure 1 5G network architecture
Considering that an UE can be served by several SMFs simultaneous (see figure 2 ), these SMFs are independent of one another, and any of them may be released due to the PDU session release at any time. Therefore, the SMF is not suitable to let one of them to determine the UE-AMBR.
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Figure 2 Multiple sessions served by different SMFs 
Observation 3: SMF is not suitable for UE-AMBR derivation.
In a network, the dynamic PCC deployment is optional, for defining a unified UE-AMBR derivation method for all scenarios, the PCF is not recommended for deriving the UE-AMBR. In addition, there may be several serving PCFs simultaneous.
Observation 4: PCF is not suitable for UE-AMBR derivation.
If the UE is used for UE-AMBR derivation, when only the subscribed UE-AMBR is changed or DL Session-AMBR is changed, the 5GC need to send these parameters to UE for derivation UE-AMBR even the used UE-AMBR may not change. This will cause additional N1 signalling overhead. In addition, the UE’s behaviour is not so trusted by the 5GC.
Observation 5: UE is not suitable for UE-AMBR derivation.
For observation 1, when the PDU session is in inactive status, the N3 connection between AN and UPF will be released, and the context about the PDU session will be deleted by the AN. Therefore the AN always know the PDU session status. If the AMF should know the PDU session status, the SMF should notify the PDU session’s inactive status when the PDU is deactivated.
For observation 2, when the AN is used for UE-AMBR derivation, the AN can receive the subscribed UE-AMBR from AMF or SMF and the Session-AMBR from the SMF during the PDU session establishment/modification procedure. For the AMF deriving the UE-AMRB case, the AMF should obtain the subscribed UE-AMBR from the UDM and the Session-AMBR from the SMF. 

However, considering the functional decoupling, the AMF should know the session related information as little as possible. Therefore, it is not appropriate to generate UE-AMBR by AMF.
Observation 6: AN node is more suitable for UE-AMBR derivation than AMF.

1.3 Conclusion 

Based on the above analysis, we propose the AN node to derive the UE-AMBR.
2
Proposal
It is kindly propose to add the following context into TS23.501.
* * * First change * * * *
5.7.2
5G QoS Parameters
A 5QI is a scalar that is used as a reference to 5G QoS characteristics defined in clause 5.7.4, i.e. access node-specific parameters that control QoS forwarding treatment for the QoS flow (e.g. scheduling weights, admission thresholds, queue management thresholds, link layer protocol configuration, etc.).
The 5QI in the standardized value range have one-to-one mapping to a standardized combination of 5G QoS characteristics as specified in Table 5.7.5-1.

For non-standardized combinations of 5G QoS characteristics, a 5QI value from the non-standardized value range together with the 5G QoS characteristics are signalled over N2, N11 and N7 at the time of PDU session or QoS flow establishment.

NOTE 1:
On N3, each PDU (i.e.. in the tunnel used for the PDU session) is associated with one 5QI via the QFI carried in the encapsulation header. The same applies to the N9 interfaces. 5QI in standardized and non-standardized value range can be used for B-Type 5G QoS flows based on PCC decisions. Only 5QIs in standardized value range can be used for B-Type 5G QoS flows.

Editor's note:
It is FFS whether the ARP is included within the 5G QoS Profile sent to the UE.

Editor's note:
It is FFS how the ARP for QoS Flows with A-type flows is determined.

The QoS parameter ARP contains information about the priority level, the pre-emption capability and the pre-emption vulnerability. The priority level defines the relative importance of a resource request. This allows deciding whether a new QoS flow can be accepted or needs to be rejected in case of resource limitations (typically used for admission control of GBR traffic). It can also be used to decide which existing QoS flow to pre-empt during resource limitations.

The range of the ARP priority level is 1 to 15 with 1 as the highest level of priority. The pre-emption capability information defines whether a service data flow can get resources that were already assigned to another service data flow with a lower priority level. The pre-emption vulnerability information defines whether a service data flow can lose the resources assigned to it in order to admit a service data flow with higher priority level. The pre-emption capability and the pre-emption vulnerability can be either set to 'yes' or 'no'.

The ARP priority levels 1-8 should only be assigned to resources for services that are authorized to receive prioritized treatment within an operator domain (i.e. that are authorized by the serving network). The ARP priority levels 9-15 may be assigned to resources that are authorized by the home network and thus applicable when a UE is roaming.

NOTE X:
This ensures that future releases may use ARP priority level 1-8 to indicate e.g. emergency and other priority services within an operator domain in a backward compatible manner. This does not prevent the use of ARP priority level 1-8 in roaming situation in case appropriate roaming agreements exist that ensure a compatible use of these priority levels.
In addition, the QoS flow may be associated with the parameter:

-
Notification control.
The Notification control may be provided for GBR QoS flows. The Notification control indicates whether notification should be made by the RAN if the QoS targets cannot be fulfilled for a QoS flow during the lifetime of the QoS flow. If it is set and QoS targets cannot be fulfilled, RAN sends a notification towards SMF.

Editor's note:
It is FFS whether the Notification control is needed for non GBR QoS flows.

For GBR QoS flows, the 5G QoS profile additionally include the following QoS parameters:

-
Guaranteed Flow Bit Rate (GFBR) - UL and DL;

-
Maximum Bit Rate (MFBR) -- UL and DL.

The GFBR denotes the bit rate that can be expected to be provided by a GBR QoS flow. The MFBR limits the bit rate that can be expected to be provided by a GBR QoS flow (e.g. excess traffic may get discarded by a rate shaping function).

GFBR and MFBR are signalled on N2, N11, and N7 for each of the GBR 5G QoS Flows for setting up the 5G QoS profile.
Each PDU Session of a UE is associated with the following aggregate rate limit QoS parameter:

-
per Session Aggregate Maximum Bit Rate (Session-AMBR).

The subscribed Session-AMBR is a subscription parameter which is retrieved 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.  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.
Editor's note:
The above definition needs to be discussed for multi-homing PDU sessions.
Each UE is associated with the following aggregate rate limit QoS parameter:

-
per UE Aggregate Maximum Bit Rate (UE-AMBR).

The UE-AMBR limits the aggregate bit rate that can be expected to be provided across all Non-GBR QoS flows of a UE. The RAN shall set the UE-AMBR to the sum of the Session-AMBR of all PDU Sessions with active user plane 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 RAN by the AMF.
NOTE X:
Each of those Non‑GBR QoS flows could potentially utilize the entire UE‑AMBR, e.g. when the other Non‑GBR QoS flows do not transfer any traffic.

* * * End of change * * * *
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