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1. Introduction
In recent RAN3 meeting, the Notification Control was discussed and agreed to signal both fulfilled/not fulfilled in Notify on NGAP. For the notification on F1 AP, the way forward is noted. In this contribution we further analyse the usage of notification control Notify on F1 AP.

2. Discussion
In the way forward [1], the below two questions regarding to F1 AP notification control were discussed but there was no conclusion. 

Question 6- New dedicated F1 procedure or reuse existing F1 Mod Req?

Question 7- PDCP vs. RLC to determine fulfillment / non-fulfillment?

We analyze the F1 Notification Control issue base on these two questions. 
As we know, the Notification Control is the 5G-CN introduced new feature for the QoS flow. The Notification control indicates whether notifications are requested from the RAN when the GFBR can no longer (or again) be fulfilled for a QoS Flow during the lifetime of the QoS Flow. 
In NR system, the RAN is designed as CU-DU split. The SDAP/PCDP is in CU and the RLC is in DU. the above question 7 was raised to discuss which node can determine the Notification Control information. It is obviously that the responsible node should have the QoS flow information. In the last meeting, it was agreed that both QoS flow QoS profile and DRB QoS profile will be sent to the DU from the CU. Since the DU is responsible for the resource scheduling and RRM policies, it is reasonable for the DU to send the notification to the CU in case it detects the resource cannot meet the QoS requirement.

Two options can be considered for the notification control. 

Option1: per DRB notification control
Option2: per QoS flow notification control
Because the DU has DRB QoS profile and QoS flow QoS profile, both options are feasible.
In the option1, suppose the QoS requirement cannot guaranteed, the CU will receive the per DRB indication from the DU, since the CU does not know the radio resource situation in the DU and the notification control over NG interface is per QoS flow, the CU cannot drive which and how many QoS flow Notification Control should be sent to CN. So the CU may send not fulfilled indication for each flows mapped to this DRB. This solution is not efficient. 
In the option2, the DU will send per QoS flow indication based on the radio resource utilization and QoS flow profile, e.g., priority level, GBR QoS, ARP etc, then the CU will forward the per flow indication over NG interface. Compared with option1, the option2 has finer granularity for the notification control.
Proposal 1: For CU-DU case, the DU may send per QoS flow notification control to the CU.
Regarding above Question 6, for F1 Notification Control, the class 1 procedure is not needed. To make specification much clearer, a new dedicated class2 procedure for the F1 Notification Control could be designed for this purpose. The corresponding TP for F1-AP is provided in [4]. 

Proposal 2: A New dedicated class2 F1 procedure could be designed for F1 Notification Control.

Proposal 3: It’s proposed to agree the corresponding stage 2 TP in Annex and Stage3 TP for 38.473 in [2].

3. Conclusion
This contribution further analyzes the QoS notification control function for CU-DU cases, the following proposals are made:
Proposal 1: For CU-DU case, if a QoS flow is configured with notification control, the DU may send Notification Control Notify to the CU.
Proposal 2: A New dedicated class2 F1 procedure could be designed for F1 Notification Control.

Proposal 3: It’s proposed to agree the corresponding stage 2 TP in Annex and Stage3 TP for 38.473 in [2].
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5.2.3
F1 UE context management function

The F1 UE context management function supports the establishment and modification of the necessary overall initial UE context.

The establishment of the F1 UE context is initiated by the gNB-CU and accepted or rejected by the gNB-DU based on admission control criteria (e.g., resource not available).

The modification of the F1 UE context can be initiated by either gNB-CU or gNB-DU. The receiving node can accept or reject the modification. The F1 UE context management function also supports the release of the context previously established in the gNB-DU. The release of the context is triggered by the gNB-CU either directly or following a request received from the gNB-DU. The gNB-CU request the gNB-DU to release the UE Context when the UE enters RRC_IDLE or RRC_INACTIVE.

This function can be also used to manage radio bearers (RB), i.e., establishing, modifying and releasing RB resources. The establishment and modification of RB resources are triggered by the gNB-CU and accepted/rejected by the gNB-DU based on resource reservation information and QoS information to be provided to the gNB-DU. For each DRB to be setup or modified, the S-NSSAI may be provided by gNB-CU to the gNB-DU in the UE Context Setup procedure and the UE Context Modification procedure.
The mapping between QoS flows and radio bearers is performed by gNB-CU and the granularity of bearer related management over F1 is radio bearer level. For NG-RAN, the gNB-CU provides an aggregated DRB QoS profile and QoS flow profile to the gNB-DU. For a given GBR QoS Flow, if the notification control is enabled, the gNB-DU needs to determine whether to send a notification towards the gNB-CU.To support packet duplication for intra-gNB-DU CA as described in TS 38.300 [8], one data radio bearer should be configured with two GTP-U tunnels between gNB-CU and a gNB-DU.
Editor’s note: Whether and how to capture the following principle “The aggregated DRB QoS profile is always decided at the gNB-CU. The gNB-DU may provide information (details of this information is FFS) in the acceptance message indicating that, the gNB-DU has accepted the requested QoS from the gNB-CU although there is a resource problem.” is FFS.

With this function, gNB-CU requests the gNB-DU to setup or change of the SpCell (as defined in TS 38.321[10]) for the UE, and the gNB-DU either accepts or rejects the request with appropriate cause value.

With this function, the gNB-CU requests the setup of the SCell(s) at the gNB-DU side, and the gNB-DU accepts all, some or none of the SCell(s) and replies to the gNB-CU. The gNB-CU requests the removal of the SCell(s) for the UE.
///////////////////////////////////////////////////////unchanged omitted/////////////////////////////////////////////////////////////////////////////
6.1.2
Context Management procedures

The F1 Context management procedures are listed below:

-
UE Context setup procedure

-
UE Context Release Request (gNB-DU initiated) procedure

-
UE Context Release (gNB-CU initiated) procedure

-
UE Context Modification (gNB-CU initiated) procedure

-
UE Context Modification Required (gNB-DU initiated) procedure
-
UE Context Modification Notify procedure
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