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Discussion
1. Introduction
In SA2#120 meeting, it was discussed which network entity is suitable for UE-AMBR derivation. SA2 agreed that the RAN node derives the UE-AMBR based on the information offered by the AMF and SMF. In this contribution, we focus on how to provide the gNB with the information needed for UE-AMBR derivation and provide our view on it.
2. Discussion
In the SA2#120 meeting, it was agreed that which network entity is suitable for UE-AMBR derivation as follows [1].
	5.7.2
5G QoS Parameters
…
-
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. 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 and the Session-AMBR is provided to the (R)AN by the SMF.


According to be highlighted, the network entity which is responsible for determining the value of the UE-AMBR is the RAN unlike LTE. So, in order to set the UE-AMBR, the gNB should be aware of the subscribed UE-AMBR and Session-AMBR of PDU Sessions. The former can be obtained by the AMF while the latter is possible to be got by the SMF. We focus on how the gNB can obtain these values needed for the UE-AMBR derivation.
2.1 Subscribed UE-AMBR
Since the subscribed UE-AMBR is a subscription parameter which is retrieved from the UDM, it should be provided to the gNB to a minimum. So, for the following cases only, the subscribed UE-AMBR is provided to the gNB.
· When the UE initiates the Registration procedure with PDU Session establishment
· When the UE in CM-IDLE triggers the Service Request procedure in order to send user data
· When inter NG-RAN node handover without Xn interface is performed

Because the 5G-CN supports the Registration (e.g. Attach and TAU) and Service Request procedure without PDU Session establishment, in these cases, it is unnecessary for the AMF to transmit the subscribed UE-AMBR to the gNB. For NG based handover, since the target gNB should set its UE-AMBR, the AMF sends the subscribed UE-AMBR to it.
Observation 1: The AMF does not need to transmit the subscribed UE-AMBR to the gNB in case the UE in CM-IDLE initiates the Registration and Service Request procedure without PDU Session establishment.
Observation 2: The AMF should provide the subscribed UE-AMBR to the gNB in three cases:
· The UE initiates the Registration procedure with PDU Session establishment
· The UE in CM-IDLE triggers the Service Request procedure in order to send user data
· Inter NG-RAN node handover without Xn interface is performed
In the Subscriber Data Update Notification to AMF procedure of TS [2], the change of user profile for a user in the UDM is denoted as follows.
	4.5
User Profile management procedures

Editor's note:
TBD if this clause should remain or be put under procedures for network exposure.

Editor's note:
The procedures for "Insert Subscriber Data to SMF" and "Purge of subscriber data from SMF" are FFS.
4.5.1
Subscriber Data Update Notification to AMF

Whenever the user profile is changed for a user in the UDM, and the changes affect the user profile in the AMF, the UDM shall notify these changes to the affected AMF by the means of "Subscriber Data Update Notification to AMF" procedure. Then the AMF adds or modifies the user profile.

The "Subscriber Data Update Notification" service specified in clause 5.2.3.3 is used by the UDM to update subscriber data stored in the AMF.

The AMF initiates appropriate action according to the changed subscriber data, e.g. including:

-
initiating an AMF initiated De-registration procedure if the updated subscription data indicates the UE is not allowed to roam in this network.


As mentioned above, whenever the user profile is changed for a user, the UDM shall notify the changes to the affected AFM. Because the subscribed UE-AMBR is a parameter included into the user profile, if it is changed, the UDM provides the affected AMF with the changed subscribed UE-AMBR. On receiving the changed one, depending to description above, the AMF initiates appropriate action. The updated subscribed UE-AMBR may be transmitted to the gNB.
· When the AMF triggers the UE Configuration Update procedure
· When the UE in CM-CONNECTED initiates the Service Request procedure

· When Xn based inter NG-RAN handover procedure is performed

Since the UE Configuration Update procedure is used when the AMF determines the necessity of UE configuration change due to UE subscription change among various reasons, the AMF can transmit the updated subscribed UE-AMBR to the gNB using this procedure. Also, when the UE in CM-CONNECTED initiates the Service Request procedure or source gNB triggers Xn based inter NG-RAN handover procedure, if the AMF has the updated subscribed UE-AMBR, the (target) gNB receives this UE-AMBR from the AMF through these procedure.
Observation 3: The AMF can provide the updated subscribed UE-AMBR to the gNB in three cases:
· The AMF triggers the UE Configuration Update procedure
· The UE in CM-CONNECTED initiates the Service Request procedure
· Xn based inter NG-RAN handover procedure is performed
Based on observation 1 to 3, the followings are proposed:
Proposal 1: The subscribed UE-AMBR should be provided to the gNB using the following NG-AP messages:

· Initial Context Setup Request

· Handover Request
Proposal 2: The updated subscribed UE-AMBR may be provided to the gNB using the following NG-AP messages:
· UE Context Modification Request

· PDU Session Resource Setup Request

· PDU Session Resource Modify Request

· Path Switch Request Acknowledge
2.2 Session-AMBR for PDU Sessions
In the PDU Session modification procedure of TS [2], the provision of Session-AMBR by the SMF is denoted as follows.
	4.3.3
PDU Session modification

…
4.3.3.2
UE or network requested PDU session modification (non-roaming and roaming with local breakout)

The UE or network requested PDU session modification procedure (non-roaming and roaming with local breakout scenario) is depicted in figure 4.3.3.2-1.
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Figure 4.3.3.2-1: UE or network requested PDU session modification (for non-roaming and roaming with local breakout)
…
Steps 3 to 7 are not invoked when the PDU session modification requires only action at an UPF (e.g. gating).

3.
The SMF sends SM Request (N2 SM information (PDU Session ID, QoS Profile, Session-AMBR), N1 SM Container (PDU Session Modification Command (PDU session ID, QoS rule, Session-AMBR))) message to the AMF. See TS 23.501 [2] clause 5.7 for the QoS Profile and QoS rule.

The N2 SM information carries information that the AMF shall provide to the (R)AN.


The N1 SM Container carries the PDU Session Modification Command that the AMF shall provide to the UE.
If the UE is in CM-IDLE state and the AMF decides to invoke asynchronous type communication, then the AMF stores the SM Request  message and steps 4, 5, 6 are skipped and the AMF initiates communication with the UE and (R)AN when the UE is reachable e.g. when the UE enters CM-CONNECTED state.

Editor's note:
It is FFS whether the SMF should be able to include an asynchronous indication to notify AMF whether asynchronous type communication can be used for the SM Request message.
…


According to be highlighted, the Session-AMBR for the PDU Session is included into the N2 SM information which the AMF shall forward to the gNB without interpretation. So, the AMF does not know whether the Session-AMBR is contained into the N2 SM information. Therefore, the signal transmitted from the AMF does not need to include the Session-AMBR for PDU Sessions.
Proposal 3: The NG-AP messages which the AMF transmits to the gNB should not contain the Session-AMBR for PDU Sessions.
2.3 UE-AMBR derivation in Xn based handover

For Xn based inter NG-RAN handover, the target gNB may not use the UE-AMBR derived by the source gNB intactly since the target gNB may not admit all of the requested PDU Sessions from the source gNB due to its current radio/load situation. So, the UE-AMBR to be used by the target gNB is needed to be derived based on the Session-AMBR for admitted PDU Sessions with active user plane and the subscribed UE-AMBR. For this, the target gNB should receive the subscribed UE-AMBR and the Session-AMBR for PDU Sessions which the source gNB is serving.
Observation 4: During the Xn based handover, the target gNB should receive the subscribed UE-AMBR and the Session-AMBR for PDU Sessions which the source gNB is serving.
In order to provide the target gNB with the subscribed UE-AMBR during Xn based handover, there are two possible options. One is to use the NG-AP Path Switch Request Acknowledge message, the other is to be transferred through the XN-AP Handover Request message. In case of using the NG-AP message, the resource allocation of target gNB may be delayed because the UE-AMBR cannot be derived until the Path Switch Request Acknowledge message is received. However, when the target gNB receives the XN-AP Handover Request message, it determines whether to admit the requested PDU Sessions or not and derives the UE-AMBR. So, the target gNB can allocate the resource to the UE before path switching. If the admitted PDU Sessions or the Session-AMBR of them are changed after path switching, the target gNB may derive its UE-AMBR again.
Observation 5: The source gNB can provide the subscribed UE-AMBR and Session-AMBR for PDU Session to the target gNB using the XN-AP Handover Request message.

Based on observation 4 and 5, the following is proposed:

Proposal 4: The subscribed UE-AMBR and Session-AMBR for PDU Sessions should be transmitted through XN-AP Handover Request message.
3. Conclusion
In this contribution, we focused on how to provide the gNB with the information needed for UE-AMBR derivation and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: The subscribed UE-AMBR should be provided to the gNB using the following NG-AP messages:

· Initial Context Setup Request

· Handover Request
Proposal 2: The updated subscribed UE-AMBR may be provided to the gNB using the following NG-AP messages:

· UE Context Modification Request

· PDU Session Resource Setup Request

· PDU Session Resource Modify Request

· Path Switch Request Acknowledge
Proposal 3: The NG-AP messages which the AMF transmits to the gNB should not contain the Session-AMBR for PDU Sessions.
Proposal 4: The subscribed UE-AMBR and Session-AMBR for PDU Sessions should be transmitted through XN-AP Handover Request message.

Proposal 5: It is proposed to agree the TP [3] and [4] for TS 38.413 and TS 38.423 respectively.
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