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1 Introduction

In this contribution, we discuss the general issue for QoS.
2 Discussion
2.1 Background
In cellular system, 5GS enhances the EPS QoS framework over Uu interface in the following way as shown by Figure 1 – compared with EPS, the difference are as follows:
· The one-to-one mapping between radio bearer and EPS bearer is changed to one-to-many mapping between radio bearer and QoS flow;

· The one-level mapping from application layer packet to bearer is changed to two-level mapping from application layer packet to QoS flow to bearer;

· SDAP layer is added to handle the QoS flow related issue at AS layer.

Observation 1 The QoS framework change in 5G cellular system is motivated by the introduction of QoS flow.
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Figure 1 QoS framework for 5GS
In LTE-V2X sidelink system, the QoS framework can be shown as follows in Figure 2 – compared with cellular system, the difference are as follows:
· The bearer/flow-specific QoS vs. a per-packet QoS;
· The network controlled application packet to radio bearer mapping vs. the UE implemented application packet to radio bearer mapping;
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Figure 2 QoS framework for LTE-V2X

Observation 2 In LTE-V2X sidelink system, QoS attributive is indicated to AS layer by upper layer in a per-packet way.
Observation 3 In LTE-V2X sidelink system, QoS attributive to SLRB mapping is decided by UE implementation.

2.2 Issue-1: Need of QoS Flow and SDAP layer
The QoS flow in 5GC is not needed, since 5GC is simply not involved in the user plane of sidelink. Therefore, if any QoS flow is introduced, it is actually not related to the physical data delivery between different entities.

Observation 4 QoS flow in 5GC is not related to data delivery between V2X UEs.

If a QoS flow is introduced in UE for sidelink, the first question is what benefit we expect from it. Currently, AS layer can get QoS attributive in a per-packet way. However, if QoS flow over sidelink is introduced, the QoS attributive may be obtained in a per-flow way, and flow-ID needs to be indicated per packet (internally from NAS layer to AS layer at TX UE side, not exposed to air interface). However, all of this are purely UE internal implementation, 
· Either upper layer to indicate AS layer via per-packet QoS attributive;

· Or upper layer indicate AS layer via per-flow QoS attributive, and also indicate AS layer via per-packet flow-ID ;

Like above, this kind of change does not bring essential difference.

Observation 5 Per-packet or per-flow QoS attributive is purely UE internal implementation.

Anyway, it is more a SA2 decision, but at least from RAN2 perspective, there is no motivation to introduce QoS flow.

Proposal 1 RAN2 does not work on the introduction of QoS flow over sidelink, unless later required by SA2.

Then looking at the SDAP layer header format, different functionality is expected from DL and UL SDAP header:
· For DL: it is used for reflective QoS, i.e., in order for RX (i.e., UE) to know how to do the mapping of QoS flow from IP flow to QoS flow (NAS reflective QoS) and/or from QoS flow to radio bearer (AS reflective QoS);

· For UL: it is used for RX (i.e., ng-eNB, gNB) to know how to map the packet to QoS flow in 5GC;

Observation 6 SDAP header is used for reflective QoS in DL and for mapping to QoS flow in UL.
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Figure 3 SDAP header format (left: UL, right: DL)
Then looking at V2X, since the introduction of QoS flow is not motivated, either reflective QoS functionality for DL, or QoS flow indication in UL is not motivated.

Observation 7 Reflective QoS or QoS flow indication is not motivated for NR-V2X.

Therefore, the SDAP layer which is used for the reflective QoS and QoS flow indication is not needed. 

Proposal 2 RAN2 does not work on SDAP layer on sidelink, unless later required by SA2.
2.3 Issue-2: QoS Enforcement 
As shown in Figure 4, NR-V2X may consider the QoS enhancement by network (for mode-1), and by other UE (for mode-2b/2d). More detailed consideration is given in the following sub-section.
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Figure 4 QoS Enforcement framework
2.3.1 Network QoS enforcement

In LTE-V2X, the QoS enforcement for RRC connected UE is done in the following ways:
· UE would report the involved connection / service in SidelinkUEInformation;

· UE would report the QoS requirement (PPPP, PPPR) in UEAssistanceInformation for each traffic pattern;

· UE would follow the network configuration of the PPPP/PPPR-LCGID mapping, and report the data volume of each destination/LCG in BSR.

In this way, the UE would report the QoS requirement to network.

Observation 8 LTE-V2X enables UE to report QoS requirement to network, for network to enforce QoS requirement when doing mode-3 scheduling.
Due to the introduction of unicast and group-cast into NR-V2X, when the UE is in mode-1, the network may not only be responsible for broadcast QoS enforcement as in LTE-V2X, but also be responsible for unicast and groupcast QoS enforcement. The involvement from network side can be in different levels:

· For L1 parameter provisioning: L1 parameter can include SL grant, MCS selection, power control command, re-transmission SL grant, MIMO scheme selection and etc. 
· For L23 settings: connection management, and stack parameter configuration.
Proposal 3 RAN2 discuss how for network to provide QoS control for unicast / group-cast sidelink connection.
2.3.2 Inter-UE QoS Enforcement

The issue is whether there is a need for inter-UE QoS control, e.g., for unicast and group-cast, which can be divided into two types:

A. TX-UE imposes QoS control on RX-UE: In this case, it is not clear how the RX-UE is involved in the QoS enforcement. In other words, similar to UE as the RX in DL, there is no QoS enforcement operation to be done by UE. Therefore, it is not necessary to impose case-A inter-UE QoS control.

Observation 9 It is not clear how for a RX-UE can enforce QoS requirement.

Proposal 4 RAN2 does not pursue the inter-UE QoS control from a TX-UE to a RX-UE.
B. RX-UE impose QoS requirement on TX-UE: In this case, TX-UE needs to take into account of the command from RX-UE for QoS enforcement. However, there are some issues to further look into

· Issue-1: Considering the root source of QoS attributive is upper layer of TX-UE, it is wired for a RX-UE to impose QoS control without knowing QoS requirement. In other words, the TX-UE has to notify the QoS requirement to RX-UE before any QoS control from RX-UE.

· Issue-2: the TX-UE may already in mode-1, where the QoS requirement is assumed to be enforced by its serving ng-eNB/gNB, now if any further QoS control by another UE, how to handle the QoS enforcement collision between the two sides, i.e., the network and the RX-UE.

Proposal 5 If RAN2 pursue the inter-UE QoS control from a RX-UE to TX-UE, RAN2 clarify how for the RX-UE to get the QoS requirement before sending out QoS control command.

Proposal 6 If RAN2 pursue the inter-UE QoS control from a RX-UE to TX-UE, RAN2 clarify how for the RX-UE to coordinate with serving ng-eNB/gNB of the TX-UE if the TX-UE is working in mode-1.
3 Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1
The QoS framework change in 5G cellular system is motivated by the introduction of QoS flow.
Observation 2
In LTE-V2X sidelink system, QoS attributive is indicated to AS layer by upper layer in a per-packet way.
Observation 3
In LTE-V2X sidelink system, QoS attributive to SLRB mapping is decided by UE implementation.
Observation 4
QoS flow in 5GC is not related to data delivery between V2X UEs.
Observation 5
Per-packet or per-flow QoS attributive is purely UE internal implementation.
Observation 6
SDAP header is used for reflective QoS in DL and for mapping to QoS flow in UL.
Observation 7
Reflective QoS or QoS flow indication is not motivated for NR-V2X.
Observation 8
LTE-V2X enables UE to report QoS requirement to network, for network to enforce QoS requirement when doing mode-3 scheduling.
Observation 9
It is not clear how for a RX-UE can enforce QoS requirement.


Based on the observations, we propose:
Proposal 1
RAN2 does not work on the introduction of QoS flow over sidelink, unless later required by SA2.
Proposal 2
RAN2 does not work on SDAP layer on sidelink, unless later required by SA2.
Proposal 3
RAN2 discuss how for network to provide QoS control for unicast / group-cast sidelink connection.
Proposal 4
RAN2 does not pursue the inter-UE QoS control from a TX-UE to a RX-UE.
Proposal 5
If RAN2 pursue the inter-UE QoS control from a RX-UE to TX-UE, RAN2 clarify how for the RX-UE to get the QoS requirement before sending out QoS control command.
Proposal 6
If RAN2 pursue the inter-UE QoS control from a RX-UE to TX-UE, RAN2 clarify how for the RX-UE to coordinate with serving ng-eNB/gNB of the TX-UE if the TX-UE is working in mode-1.
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