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Introduction

The WF on QoS handling over F1 interface was noted in R3-181496 in RAN3#99 meeting. In this paper, we continue to discuss the QoS handling solutions and propose to make the final decision on this meeting.
Discussion
2.1 Background
According to the online and offline discussion in last meeting, one key evaluation metric for solution selection is multi-vendor inter-operation. The following question is important:

Q1: Which node make the final decision on “aggregated DRB QoS profile”?

If CU makes this decision, then the DU shall follow the “aggregated DRB QoS profile” when it allocates the lower layer resources for this DRB. No ambiguity is introduced. 

If DU makes this decision, the DU from different vendors may have different implementation, for those DRB which mapped from the same QoS flows may present different “aggregated DRB QoS profile” from different DU, which will bring a negative effect on the user experience, and it is also difficult for operator to guarantee the real aggregated DRB QoS profile for each DRB.

Obseravtion1: The understanding on the aggregated DRB QoS profile shall be unique within the operator network.

The key issue here is what kind of QoS we are talking here. Based on the current definition in NG-C interface, the QoS requirement are indicated in two set of IEs, the QoS flow "QoS Characteristics" and the "GBR QoS Flow Information".

1) For the GBR requirement, which is indicated in the IE "GBR QoS Flow Information", the DU has to ensure the GBR requirement can be guaranteed. At least, the "QoS fallback in DU" shall not be considered for the QoS requirement indicated in "GBR QoS Flow Information". 
2) For the  QoS requirement indicated in "QoS Characteristics", we can take the "Dynamic 5QI Descriptor" as an example. The requirement on  "QoS Characteristics" mainly refers to the "Packet Delay Budget", "Packet Error Rate" and "Delay Critical". Since these requirement/parameters are determined by PCRF according to the services itself and the subscribe information, how can the RAN know whether the "fallback QoS in DU" is acceptable or not?  Furthermore, If we want to support the QoS fallback mechanism in F1, we also need to support the QoS fallback in NG and Xn interface as well, but we did not do that in current specifications. It’s better to keep the same principle among the interfaces.
With above understanding, it seems that the CU needs to signal the “aggregated DRB QoS profile” for the DRB to the DU. If the DU can not allocates the corresponding resources as requested due to some local reason, e.g., load. The DU shall fail this DRB setup request and inform the CU the failure reason.

Proposal1: The gNB-CU signals “aggregated DRB QoS profile” to the gNB-DU over F1, and then the gNB-DU shall follow the DRB level QoS profile or reject the DRB with appropriate cause value.

Q2: If the gNB-DU can not accept the “aggregated DRB QoS profile”, whether the gNB-DU is allowed to provide the suggested “aggregated DRB QoS profile” to the gNB-CU?

If we accept the Proposal1), it means that it will have a wide range of probability of the DRB setup failure in the DU side, because the CU generates the “aggregated DRB QoS profile” without knowing the resources load status, scheduling configuration, LCP priority, etc., in the DU side. If DRB setup is failed, then CU has to trigger another try to setup this DRB, but without any assistance information from the DU side, the second round try may fail again. It will bring lots of unnecessary negotiation signaling over the F1 interface.

One possible solution is the DU can generate the “assistance aggregated DRB QoS profile” based on the QoS profiles of the QoS flows mapped to this DRB. Furthermore, such behavior is only allowed in the case of the “aggregated DRB QoS profile” received from the CU can not be satisfied, which means that the current DRB establishment is failed.

Proposal2: The gNB-DU may generate the “assistance aggregated DRB QoS profile” to the gNB-CU over F1in the case of the DRB establishment failure, the gNB-CU may take this into consideration.

Q3:How to perform QoS flow to DRB remapping or handle reflective QoS?

If there has new flow needs to be mapped to the same DRB, or CU performs the reflective QoS without the “aggregated DRB QoS profile” update, then there is no need to tell the DU about the new flow to DRB mapping relationship.

On the other hand, if the QoS flow to DRB remapping or reflective QoS handling needs to update the “aggregated DRB QoS profile”, then the CU shall trigger the UE Context Modification procedure towards the DU.

For Reflective QoS, the decision is made in the CU, but if we adopt the solution that the DU makes the final decision on “aggregated DRB QoS profile”, then it will introduce additional signaling exchange between the CU and the DU in order to make sure that such Reflective QoS is allowed and can be guaranteed by the DU.

Proposal3: If the QoS flow to DRB remapping or reflective QoS handling needs to update the “aggregated DRB QoS profile”, then the CU shall trigger the UE Context Modification procedure towards the DU.
Conclusion
The following observations and proposals are provided:

Obseravtion1: The understanding on the aggregated DRB QoS profile shall be unique within the operator network.

Proposal1: The gNB-CU signals “aggregated DRB QoS profile” to the gNB-DU over F1, and then the gNB-DU shall follow the DRB level QoS profile or reject the DRB with appropriate cause value.

Proposal2: The gNB-DU may generate the “assistance aggregated DRB QoS profile” to the gNB-CU over F1in the case of the DRB establishment failure, the gNB-CU may take this into consideration.

Proposal3: If the QoS flow to DRB remapping or reflective QoS handling needs to update the “aggregated DRB QoS profile”, then the CU shall trigger the UE Context Modification procedure towards the DU.

Proposal4: Approve the stage2 CR in [1] and the stage3 text for QoS information transfer in UE Context Management Function in TS38.473 in [2].
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