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Discussion
1. Introduction
In the last meeting, the QoS related issues to be discussed in the normative phase were listed as follows.

· Whether RAN needs to be aware of which NAS-level QoS profile is to be regarded as the default profile

· Any impact on RAN from reflective QoS

· The content of a QoS profile rules, A-type and B-type, needs to be determined

· The format and content of the NG-U encapsulation header is to be discussed

· The possibilities of data forwarding solution during handover
In this contribution, we focus on a part of the QoS related issues above and provide our view on it.
2. Discussion
2.1 RAN awareness for default QoS profile
For first UL packet without QoS mapping configuration in the last meeting, the RAN2 was agreed as follows.
	Agreements

…

2
Working assumption from RAN2#96 is confirmed. i.e. First UL packet that doesn't have a mapping to a DRB, is mapped to a default DRB


To support mapping operation of UE for first UL packet that does not have a mapping to a DRB, the gNB sets the default DRB of the PDU session and provides the UE with the information related to default DRB. In order to set the default DRB, it needs to be aware of the QoS information for default QoS rule (e.g. QoS profile) at the PDU session establishment. However, in case the gNB receives both the QoS information of the default QoS and pre-authorised rules at the PDU session establishment, it cannot differentiate whether the received QoS information is related to default QoS rule or pre-authorised QoS rule. Therefore, it is possible to cause a problem that the gNB cannot set the default DRB of the PDU session or it cannot know which DRB is default DRB after setting the DRBs.

Proposal 1: The gNB should know which NAS-level QoS profile is to be regarded as the default profile.

2.2 Any impact on RAN from reflective QoS
According to section 5.7.5.4 in TS 23.501 [1], enabling reflective QoS is denoted as follows.
	5.7.5.4
Enabling Reflective QoS

5.7.5.4.1
General
Reflective QoS can be activated via User Plane and Control Plane. The  5GC  determines whether to enable the reflective QoS function via Control Plane or User Plane based on policies and type of access.
5.7.5.4.2
Reflective QoS Activation via User Plane
When the 5GC determines to activate reflective QoS via U-plane, the SMF shall include a QoS rule including an indication to the UPF to activate User Plane with user plane reflective. When the UPF receives a DL packet matching the QoS rule that contains an indication to activate reflective QoS, the UPF shall include the RQI in the encapsulation header on N3 reference point. The UE creates a UE derived QoS rule when the UE receives a DL packet with a RQI.
NOTE:
The Reflective QoS activation via User Plane is used to avoid out-of-band signalling (e.g. for some non 3GPP accesses).
5.7.5.4.3
Reflective QoS Activation via Control Plane
When the 5GC determines to activate reflective QoS via Control Plane, the SMF shall include the RQI in the QoS rule which is sent to the UE via N1 interface. When the UE receives a DL packet matching the QoS rule that contains the RQI the UE creates a UE derived QoS rule.
NOTE:
The Reflective QoS activation via ControlPlane is used for coarse-grained (e.g. per QoS flow or per PDU Session).


For reflective QoS activation via user plane, there is no impact on RAN. It is because the gNB sends to the UE the DL packet with the QoS flow ID (QFI) and reflective QoS indicator (RQI), which is in the NG-U encapsulation header of DL packet received from the UPF, through the DRB to which the QFI is mapped. However, for reflective QoS activation via control plane, there may be an impact on RAN. According to agreement in RAN2#96 meeting, for purpose of reflective QoS, DL packets including the QFI are transmitted from the gNB to the UE as below.

	Agreement

…
4
DL packets over Uu are marked in band with QOS-flow-id for the purposes of reflective QoS 

…


Considering above agreement, unless the reflective QoS is activated, DL packets over Uu are not marked with the QFI included into the NG-U encapsulation header of DL packet received through N3 interface. That is, in order to determine whether to include the QFI in DL packets carried to the UE, the gNB should be able to distinguish whether reflective QoS is activated or not. The gNB can know reflective QoS activation via user plane through the RQI in the NG-U encapsulation header of DL packet. However, it cannot be aware that reflective QoS via control plane is activated because, when to be activated, the RQI included into the QoS rule is sent to the UE via N1 interface. So, although reflective QoS via control plane is activated, the gNB cannot transfer the QFI in the NG-U encapsulation header of DL packet received through N3 interface to the UE. To solve this problem, one possible way is to indicate reflective QoS activation via control plane to the gNB when the NGC determines to activate reflective QoS via control plane.
Observation 1: When the NGC determines to activate reflective QoS via control plane, it may indicate reflective QoS activation via control plane to the gNB.

According to section 5.7.5.5 in TS [1], disabling reflective QoS should be supported.
	5.7.5.5
Disabling Reflective QoS

5.7.5.5.1
General

The 5GC supports disabling reflective QoS.

Editor's note:
How and when the S5GC disable the reflective QoS function is FFS.


For the support of reflective QoS deactivation, one possible way is to provide a deactivation timer which is pre-configured to the UE and the gNB during the PDU session establishment. When the UE and the gNB receive the RQI indication, they start a deactivation timer respectively. If the deactivation timer of the UE is expired, the UE removes the derived QoS rule. At this moment, radio resources related to the derived QoS rule may need to be release. So, when the deactivation timer of the gNB is expired, the gNB can release radio resources related to the derived QoS rule.
Observation 2: Considering a deactivation timer to support deactivation of reflective QoS, during the PDU session establishment, this timer value is provided to the gNB in order to release radio resources related to the derived QoS rule which the UE removes.
Based on the observation 1 and 2, for any impact on RAN from reflective QoS, the following is proposed:
Proposal 2: The relevant information for support of activation/deactivation of reflective QoS should be provided from the NGC to the gNB.
2.3 The format and content of the NG-U encapsulation header
According to section 5.7.1 in TS [1], for processing of DL and UL traffics, the following characteristics are applied as below.
	5.7.1
General Overview

The 5G QoS model supports QoS flow based framework. The 5G QoS model supports both QoS flows that require guaranteed flow bit rate and QoS flows that do not require guaranteed flow bit rate. The 5G QoS model also supports reflective QoS (see clause 5.7.5).

…
The following characteristics apply for processing of Downlink traffic:

…
-
UPF transmits the PDUs of the PDU session in a single tunnel between 5GC and (R)AN, the UPF includes User Plane marking (including the 5QI for non3GPP accesses) in the encapsulation header. In addition, UPF may include an indication for reflective QoS activation in the encapsulation header.
…
Following characteristics apply for processing of uplink traffic:

…
-
(R)AN transmits the PDUs over N3 tunnel towards UPF. When passing an UL packet from (R)AN to CN, the (R)AN determines the QFI value, which is included in the encapsulation header of the UL PDU, and selects the N3 tunnel.
…


As mentioned above, for DL traffic, the QFI which identifies a QoS flow is included into the NG-U encapsulation header of DL packet. Also, the RQI which indicates reflective QoS activation may be contained into the NG-U encapsulation header. For UL traffic, when passing an UL packet from the gNB to NGC, the gNB includes the QFI in the NG-U encapsulation header of the UL packet.
Proposal 3: The QFI should be contained in the NG-U encapsulation header of DL and UL packets.

Proposal 4: The RQI may be included in the NG-U encapsulation header of DL packet.

2.4 The possibilities of data forwarding solution during handover
According to section 8.1 in TR 38.804 [2], the gNB handles the DL and UL traffics as follows.
	8.1
QoS architecture in NR and NextGen Core

…
In the downlink, the RAN maps QoS Flows to DRBs based on NG3 marking (QoS Flow ID) and the associated QoS profiles. 

In the uplink, the UE marks uplink packets over Uu with the QoS flow ID for the purposes of marking forwarded packets to the CN

…


As mentioned above, the gNB determines the mapping relationship between QoS flow and DRB. So, each gNB may have different QoS flow to DRB mapping since they perform the RRM depending on their radio condition. In other words, two adjacent gNBs may map the QoS flow for a specific UE to different DRBs.
Observation 3: The QoS flow to DRB mapping which each gNB has may be different.

According to section 5.4.5 in TR [2], new AS sublayer is denoted as follows.
	5.4.5
New AS Sublayer

The main services and functions of a new AS sublayer include:
-
Mapping between a QoS flow and a data radio bearer;

-
Marking QoS flow ID in both DL and UL packets.

The new user plane protocol layer is applicable for connections to the NextGen Core. A single protocol entity of the new user plane protocol layer is configured for each individual PDU session.
NOTE:
Terminology of the new AS sublayer is TBD.


This new AS sublayer takes charge of mapping between a QoS flow and a DRB. So, during the HO between adjacent gNBs, the forwarded packets may be transmitted to the UE via the DRB with different QoS feature as shown in Figure 1. It is because two adjacent gNBs may have dissimilar QoS flow to DRB mapping as mentioned in observation 3.
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Figure 1. Different QoS flow to DRB mapping of adjacent gNBs
Observation 4: Considering a new AS sublayer, the forwarded packets during the HO between gNBs may be transmitted to the UE via the DRB with different QoS feature.
Based on the observation 3 and 4, in case of the HO between the gNBs, the following is proposed:
Proposal 5: QoS flow to DRB mapping related information should be provided to the target gNB for correct data forwarding.

3. Conclusion
In this contribution, we focused on a part of the QoS related issues to be discussed in the normative phase and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: The gNB should know which NAS-level QoS profile is to be regarded as the default profile.
Proposal 2: The relevant information for support of activation/deactivation of reflective QoS should be provided from the NGC to the gNB.
Proposal 3: The QFI should be contained in the NG-U encapsulation header of DL and UL packets.

Proposal 4: The RQI may be included in the NG-U encapsulation header of DL packet.
Proposal 5: QoS flow to DRB mapping related information should be provided to the target gNB for correct data forwarding.
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