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1. Introduction

In RAN3#95bit meeting, it was agreed to introduce Notification control function for 5G RAN to indicate the QoS requirement is no longer fulfilled for a QoS flow. In this contribution we further analyse the usage of notification control mechanism.
2. Discussion
In RAN3#95bit meeting, it was agreed to introduce Notification control function for RAN to indicate the QoS requirement is no longer fulfilled for a QoS flow, the corresponding information element are capture in the [1].
In the LS received from RAN2 on QoS Parameters (R3-17xxxx/R2-1706143), RAN2 wish to clarify the usage of notification control, especially on the gNB action when the notification has been sent to CN due to the resource condition but the response from CN has not been received.

· RAN2 would like to recommend SA2 to clarify the use and corresponding actions from CN/RAN related to the notification control to CN/RAN and their influence to the RAN design if the QoS targets cannot be fulfilled in RAN. For example, if the gNB is expected to release a corresponding bearer/QoS flow for which a notification control to the CN is sent, and for which a response or action have not been received from the CN.
In case QoS targets cannot be fulfilled in RAN, since the notification control is configured for the QoS flow, RAN will send a Notification Control indication to the 5GC instead of release of the QoS flow.

 As CN doesn’t know the overall resource situation at RAN, when 5GC receives the notification indication from RAN for a specific QoS flow and determines the new downgrade GFBR after the interaction with PCF, 5GC will send the new downgrade GFBR to RAN, but the new GFBR maybe still cannot be fulfilled at RAN due to radio resource limitation. The negotiation between RAN and CN to downgrade the QoS flow to a suitable GFBR may take several rounds signalling interaction. During this period, the PDUs may be dropped at RAN due to the radio resource condition although the QoS flow is GBR type.

The consideration to solve this problem is either let 5GC know the radio resource condition or let RAN know the application QoS requirements. As the radio resource condition changes rapidly at RAN, it’s impossible to let CN know the radio resource condition. Therefore, when CN decides to setup a QoS flow and performs notification control for a QoS flow, we propose CN provides a candidate GFBR of the QoS flow to RAN along with the notification control. When the QoS target can’t be fulfilled at RAN, RAN can directly downgrade the QoS flow to the candidate GFBR and send the PDU Session Resource Indication message to the 5GC. In case the candidate GFBR cannot be fulfilled in RAN, the RAN will release the QoS flow.
Proposal 1: When CN decides to perform notification control for a QoS flow, 5GC provides a candidate GFBR of the QoS flow to RAN along with the notification control. When the QoS target can’t be fulfilled at RAN, RAN directly downgrades the QoS flow to the candidate GFBR.
For Dual connectivity option4 and option7 case, the 5G RAN nodes are connected with AMF. For SCG bearer options, the flows are offloading to the SgNB, in case the QoS requirement is no longer fulfilled for a QoS flow in the SgNB, the SgNB needs to send notifications to MgNB to inform the situation.   Two options can be used to achieve the notification purpose.
Option1: MgNB sends the candidate GFBR of the QoS flow to the SgNB
For this option, the MgNB will send the candidate GFBR of the QoS flow received from 5GC in the SgNB Addition Request message. In case the QoS target cannot be fulfilled in the SgNB, the SgNB will directly downgrade the QoS flow to the candidate GFBR and send the S-node Notification Control message to the MgNB. The MgNB then sends PDU Session Resource Notify message to the 5GC.
Option2: MgNB does not send the candidate GFBR of the QoS flow to the SgNB

For this option, in case QoS target cannot be fulfilled in the SgNB, the SgNB will send the Xn-AP Notification Control message to the MgNB. The MgNB can make the decision on whether to downgrade the QoS flow of SCG bearer and send PDU Session Resource Notify message to the AMF or perform the bearer type change (e.g, SCG to MCG bearer type change) for this flow.
Compare with option1, the option2 can provide more flexibility since the MgNB can decide to perform the bearer type change and the QoS requirement may still be guaranteed by the MgNB, therefore the option2 is slightly preferred.
Proposal 2: For DC SCG option, in case QoS target cannot be fulfilled for a QoS flow configured with Notification Control, the SgNB may send S-node Notification Control message to the MgNB.
Proposal 3: It’s proposed to agree the corresponding TP for stage3 TS in [2] and [3].
3. Conclusion

This contribution further analyzes the QoS notification control function, the following proposals are made:
Proposal 1: When CN decides to perform notification control for a QoS flow, 5GC provides a candidate GFBR of the QoS flow to RAN along with the notification control. When the QoS target can’t be fulfilled at RAN, RAN directly downgrades the QoS flow to the candidate GFBR.
Proposal 2: For DC SCG option, in case QoS target cannot be fulfilled for a QoS flow configured with Notification Control, the SgNB may send S-node Notification Control message to the MgNB.
Proposal 3: It’s proposed to agree the corresponding TP for stage3 TS in [2] and [3] 
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