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Discussion
1. Introduction
In the last RAN3 Ah-hoc meeting, the following open issues were discussed:

· Further discussion on if to decouple the release from the notify, and when decouple, if to reuse the existing procedure, or to introduce a new procedure on NGAP.

· Further discussion on the notification control Notify on XnAP.

· Further discussion on the notification control Notify on F1AP.
In this contribution, we focus on the notification control Notify on F1AP and provide our view on it.
2. Discussion
In the last RAN3 Ad-hoc meeting, the following open issues [1] was discussed:

Question 6- New dedicated F1 procedure or reuse existing F1 Mod Req?
When the gNB receives the PDU session establishment request including GBR QoS flow with notification control, in case of CU-DU split, open issue is whether this notification control is needed to be provided to the gNB-DU or not. It is because, if the gNB-DU can determine that the Guaranteed Flow Bit Rate (GFBR) cannot be fulfilled for a GBR QoS flow, it may need to receive this notification from the gNB-CU.
Observation 1: If the gNB-DU can decide that the GFBR cannot be fulfilled for a GBR QoS flow, the notification control received from the CN may be provided to it.
In [2], the SDAP structure is described as below:
	4.2.1
SDAP structure
Figure 4.2.1-1 illustrates one possible structure for the SDAP sublayer; it should not restrict implementation. The figure is based on the radio interface protocol architecture defined in 3GPP TS 38.300 [2].

[image: image1.emf]PDUSession

SDAP 

sublayer

PDCP 

sublayer

SDAP-PDU

PDCP-SDU

SDAP-SAP

SDAP-SAP

...

SDAPentity SDAPentity

Radio Bearers

PDCP

entity

PDCP

entity

PDCP

entity

PDCP

entity

...

PDCP-SAP

PDCP-SAP

...

QoS Flows

PDUSession

...

QoS Flows


Figure 4.2.1-1: SDAP sublayer, structure view
The SDAP sublayer is configured by RRC [3]. The SDAP sublayer maps QoS flows to DRBs. One or more QoS flows may be mapped onto one DRB. One QoS flow is mapped onto only one DRB at a time in the UL.


Above figure shows that there is no differentiation for whether the QoS flow which enters into SDAP sublayer is GBR QoS flow or non-GBR QoS flow. This means that GBR QoS flow and non-GBR QoS flow can be mapped to the same DRB.
Observation 2: GBR QoS flow and non-GBR QoS flow can be mapped to the same DRB.

In the last RAN3 Ad-hoc meeting, the aggregate QoS profile is introduced. This profile is the QoS profile for a DRB determined from the individual QoS profiles for each flows mapped to a DRB. It is FFS how to determine and which node (e.g. gNB-CU or gNB-DU) decides the aggregate QoS profile. Nevertheless, if the aggregate QoS profile for a DRB is QoS profile for GBR QoS flow with notification control, either the gNB-CU or the gNB DU needs to monitor this flow in order to determine that the GFBR cannot be fulfilled.

Observation 3: In case the aggregate QoS profile for a DRB is QoS profile for GBR QoS flow with notification control, either the gNB-CU or the gNB-DU needs to monitor this flow to determine that the GFBR cannot be fulfilled.

In order to monitor GBR QoS flow with notification control, the gNB-DU needs to know the followings:
· QoS profile of GBR QoS flow(s) mapped to a DRB

· QoS flow ID (QFI) marked in all of packets transferred through GBR QoS flow
· Notification control

To monitor the traffic on QoS flow level, the gNB-DU has to know QoS profiles of QoS flows mapped to a DRB. Through matching the QFI included into QoS profile against the QFI marked in packet header, the gNB-DU can be aware that the received packet belongs to which QoS flow. However, it is FFS whether the gNB-CU provides the gNB-DU with QoS profiles for QoS flows mapped to a DRB or not to handle QoS in CU-DU split. Also, the QFI is not always marked in all of packets. In [2], the QFI is marked in SDAP sublayer and for this, SDAP header is configured as below:
	4.4
Functions
The SDAP sublayer supports the following functions:

-
transfer of user plane data;

-
mapping between a QoS flow and a DRB for both DL and UL;
-
marking QoS flow ID in both DL and UL packets;
-
reflective QoS flow to DRB mapping for the UL SDAP PDUs.
…

6.2.2
Data PDU
6.2.2.1
Data PDU without SDAP header

An SDAP PDU consists only of a data field and does not consist of any SDAP header, as described in Figure 6.2.2.1-1.
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Figure 6.2.2.1-1: SDAP Data PDU format without SDAP header
6.2.2.2
Data PDU with SDAP header
Figure 6.2.2.2 – 1 shows the format of SDAP Data PDU of DL with SDAP header being configured.
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Figure 6.2.2.2-1: DL SDAP Data PDU format with SDAP header


As shown in Figure 6.2.2.1-1, there are packets which do not mark the QFI. That is, even though the gNB-DU is aware of the QFI for GBR QoS flow which it should monitor, if, for transferred packets through this flow, the QFI is not marked in the SDAP, the gNB-DU cannot monitor the traffic on this flow. So, the gNB-DU may be difficult to determine that the GFBR of GBR QoS flow cannot be fulfilled. In order for the gNB-DU to be able to monitor the traffic through GBR QoS flow, SDAP header should be configured in all of packets which belong to this flow. But the addition of header in all of packets causes overhead problem.
So that the gNB-DU knows whether it should monitor the GBR QoS flow or not, it is aware of whether notification control for this flow is indicated. For this, the gNB-CU needs to inform the gNB-DU of notification control.

Observation 4: In order for the gNB-DU to monitor the GBR QoS flow with notification control, the gNB-CU should provide QoS profile for GBR QoS flow(s) mapped to a DRB and notification control for GBR QoS flow, and mark the QFI in all of packets transferred through GBR QoS flow, which causes overhead problem.
On the other hand, the gNB-CU already knows QoS profile for GBR QoS flow with notification control. Also, since the packets received via the NG-U have the QFI, the gNB-CU can monitor the traffic on QoS flow level. In addition, it is already aware whether the requested GBR QoS flow has notification control through NG-C signaling. However, in case the gNB-DU can decide the aggregate QoS profile for a DRB, if this profile is QoS profile of GBR QoS flow, the gNB-DU may need to notify the gNB-CU of the aggregate QoS profile.
Observation 5: The gNB-CU can monitor the GBR QoS flow with notification control because it already knows QoS profile and the notification control for GBR QoS flow, and the QFI of packets received through this flow except the aggregate QoS profile determined by the gNB-DU.
Based on observations, the following proposals are suggested:

Proposal 1: The gNB-CU should monitor the GBR QoS flow with notification control.
Proposal 2: There is no need for the gNB-CU to inform the gNB-DU of the notification control.
3. Conclusion
In this contribution, we focused on the notification control Notify on F1AP and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: The gNB-CU should monitor the GBR QoS flow with notification control.
Proposal 2: There is no need for the gNB-CU to inform the gNB-DU of the notification control.
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