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1. Introduction
In the last RAN3 Ad-hoc meeting, for QoS handling over F1 interface, alternatives were clarified and their justifications was summarized [1]. In this contribution, we focus on how to determine the aggregate QoS profile for a DRB and which node decides that profile, and the consideration of candidate QoS flow to DRB mapping, and provide our view on it.
2. Discussion
In the last RAN3 Ad-hoc meeting, for QoS handling over F1 interface, the following alternatives have been proposed [1]:

· Alt.1 CU provides to DU, QoS profile for each flow

· i.e., CU takes QoS profile info for each flow received over NG, and just forwards them as-is to DU

· Alt.2: CU provides to DU, QoS profile for each DRB

· i.e., CU takes QoS profile info for each flow received over NG, determines an “aggregate QoS profile” for each DRB, and forwards them to DU

· Alt.3: CU provides to DU, QoS profile for each flow and DRB

· i.e., Alt.1 plus Alt.2

Also, it is noted that [1]:

· It is common to all alternatives that QoS granularity at DU are DRBs, and there is only one “aggregate QoS profile” for a DRB
· So in essence, the difference between the alternatives is only about who (CU and/or DU) determines the “aggregate QoS profile” for a DRB from the individual QoS profiles for each flows mapped to a DRB

According to second sentence, which node decides the aggregate QoS profile for a DRB is only the difference between the alternatives. So, we examine how to determine the aggregate QoS profile for a DRB and which node decides that profile.
2.1 How to determine the aggregate QoS profile
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. In order to decide the aggregate QoS profile, it is natural to select the QoS profile which can serve all of QoS flows mapped to a DRB. That is, the aggregate QoS profile is the tightest QoS profile among QoS profiles for QoS flows mapped to same DRB.
Observation 1: The aggregate QoS profile is decided as the tightest QoS profile among QoS profiles for QoS flows mapped to a DRB.
2.2 Which node decides the aggregate QoS profile
It is assumed that QoS flow 1, 2 and 3 are mapped into DRB 1 and QoS flow 3 has the tightest QoS profile, followed by the QoS flow 1. QoS flow 2 has the loosest QoS profile. In Alt.2, since the gNB-CU does not know the current radio resource situation of the gNB-DU, it will determine the QoS profile of QoS flow 3 as the aggregate QoS profile for DRB 1. When this profile is provided to the gNB-DU to request DRB 1 setup, the gNB-DU may not allocate the radio resource for DRB 1. At this time, if the aggregate QoS profile for DRB 1 is QoS profile of QoS flow 2 or 1, the gNB-DU can assign the radio resource for that DRB. So, since Alt.2 does not determine proper aggregate QoS profile for a DRB, it may not use the radio resource efficiently.
On the other hand, in Alt.1, because the gNB-DU is aware of the current radio resource situation, according to this situation, it may determine the QoS profile of QoS flow 1 or 2 as the aggregate QoS profile. So, Alt.1 can help increase the chance of radio resource allocation for DRB 1.
Observation 2: That the gNB-DU which knows the radio resource situation determines the aggregate QoS profile for a DRB helps use the radio resource efficiently.
In order to be able to determine the aggregate QoS profile based on the current radio resource situation, Alt.2 might consider the periodic feedback for this situation from the gNB-DU. However, a number of signalling by the gNB-DU is necessary. If the time interval for feedback is increased to reduce this signalling, the chances of deciding improper aggregate QoS profile is increased. Also, a lot of information may be conveyed into this feedback signalling.
Observation 3: In order for the gNB-CU to determine the aggregate QoS profile considering the radio resource situation, that the gNB-CU receives the periodic feedback from the gNB-DU may need a number of signalling by the gNB-DU and transferring a lot of feedback information.
Based on observations, the following proposal is suggested:

Proposal 1: Alt.1 should be adopted to handle QoS in CU-DU split.

2.3 Candidate QoS flow to DRB mapping by gNB-DU
For Alt.1, when the gNB-CU requests setup of multiple DRBs to the gNB-DU, there may be little admitted DRBs and their aggregate QoS profile may be the looser or loosest QoS profile. In this case, to enable high radio resource utilization, the gNB-DU may provide the gNB-CU with the candidate QoS flow to DRB mapping than the received mapping based on radio resource situation. For example, the received QoS flow to DRB mapping is that QoS flow 1 and 2 are mapped to DRB 1, and QoS flow 3, 4 and 5 are mapped to DRB 2. Then, if above case happens, based on the current radio resource situation, the gNB-DU may suggest to the gNB-CU that QoS flow 1, 2 and 4 are mapped to DRB 1, and QoS flow 3 and 5 are mapped to DRB 2 during the UE Context Setup Response message. After receiving the response, the gNB-CU determines whether to perform re-mapping based on the candidate mapping or not.
Proposal 2: The gNB-DU is able to provide the gNB-CU with candidate QoS flow to DRB mapping considering the current radio resource situation.
3. Conclusion
In this contribution, we focused on how to determine the aggregate QoS profile for a DRB and which node decides that profile, and the consideration of candidate QoS flow to DRB mapping, and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: Alt.1 should be adopted to handle QoS in CU-DU split.
Proposal 2: The gNB-DU is able to provide the gNB-CU with candidate QoS flow to DRB mapping considering the current radio resource situation.
Proposal 3: It is proposed to agree the TP for TS 38.470.
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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, QoS information per QoS flow and the mapping between QoS flows and radio bearers 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. The candidate mapping between QoS flows and radio bearers can be provided by gNB-DU. To support PDCP duplication for intra-DU CA, one data radio bearer should be configured with two GTP-U tunnels between gNB-CU and a gNB-DU.

<<<<<<<<<<<<<<<<<<<< End of Change >>>>>>>>>>>>>>>>>>>>
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