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1 Introduction
As in [1], QoS management is one of the objectives that should be studied by RAN2 for NR V2X SI as follows:

	5: QoS management [RAN1, RAN2]:

· Study technical solutions for QoS management of the radio interface (including both Uu and sidelink) used for V2X operations based on input from SA2


The radio bearer configuration and management is one of the most important aspects to provide QoS support from RAN2 perspective. It seems that the sidelink radio bear (SLRB) configuration and management in LTE can hardly support the diverse and stringent QoS requirements of advanced services for NR V2X [2][3].In this contribution, therefore, we discuss the radio bearer configuration and management for NR sidelink by comparing the per-packet QoS management (i.e. legacy LTE sidelink) and the per-bearer QoS management.
2 Discussion
2.1 Per-packet QoS management versus per-bearer QoS management in NR sidelink
To support QoS for NR sidelink, there can be potential directions to go, i.e. the per-packet QoS management as in legacy LTE, and the per-bearer QoS management. Below, we detail each direction and compare them with each other.
· Per-packet QoS management
This way is inherited from LTE V2X sidelink communication. In LTE, each V2X packet will be submitted from the upper layer with a PPPP value (and optionally a PPPR value), and the PPPP and PPPR indicate priority and reliability of the associated packet respectively. In the AS layer, it is completely up to UE implementation to configure a SLRB and corresponding SL LCH (including RLC/PDCP entity configurations, LCID, etc.), with one SLRB/SL LCH associated with a specific PPPP (and optionally a PPPR), and a V2X packet delivered from the upper layers is mapped into the SLRB and SL LCH having the same PPPR (and optionally PPPR). 
In NR sidelink, it is possible that the 5QI based QoS framework may be applied for the advanced V2X services, as per SA2 progress [4]. Then, to imitate above way of per-packet QoS management in LTE, each V2X packet for NR sidelink may carry a set of QoS parameters (e.g. 5QI) when it is delivered from the upper layer to the AS layer. The AS layer of the UE then configures a SLRB and corresponding SL LCH for each specific QoS requirement based on UE implementation, and maps every V2X packet into the SLRB associated with completely the same QoS requirements of this packet. In such per-packet QoS management, all SLRB related parameters (e.g. PDCP entity, RLC entity, LCH parameters, etc.) still rely on UE implementation, which may not be desirable compared with a NW-configured way from the QoS provisioning perspective. 
· Per-bearer QoS management
As for the per-bearer QoS management in NR sidelink, the SLRB configuration is based on QFI/5QI. In the AS layer, each SLRB and corresponding parameters are either NW configured or pre-configured as per the actual QoS requirements of the corresponding advance V2X services, instead of being left to UE implementation anymore. The UE in the AS will map each QoS flow associated with a QFI or each packet associated with a 5QI into the corresponding SLRB with the same QFI/5QI. There can be further the following two options:
· Option 1:  QFI-based mechanism with CN involvement.

In this option, each SLRB is configured by the network based on QFIs, and the gNB configures the mapping from QoS flows (i.e. QFI) to SLRBs. Also, similar to the NR Uu QoS mechanism, the UE obtains the QoS filtering rules (e.g. TFT table) from the CN, and uses them to filter each V2X packet onto a certain QoS flow reflected by QFI. Then, in the AS layers the UE will perform the mapping from QoS flows to SLRBs based on the gNB configuration.  

Figure 1 shows an exemplary flow chart for option 1. In this example, the SLRB configurations can either be configured by the eNB after the UE sends a request (e.g. QFIs report) or be configured by the gNB after the UE get registered in the network. Also, the QoS filtering rules from the CN may be configured to the UE for all SL QoS flows at one time from the very beginning (e.g. Step 1 in the example), or be configured to some specific QoS flows after they are actually requested by the UE.
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Figure 1: Sidelink radio bearer configured by the network based on QFIs (with CN involvement)
· Option 2: 5QI-based mechanism without CN involvement.

 At least from the experience of LTE SL, one remarkable difference between SL operation and Uu operation is that in SL we may make the specific values of some QoS parameters (e.g. PPPP, PPPR, latency) directly visible in the UE's AS layer. So if we take such advantage of SL operation, each SLRB may also be configured by the network based on 5QIs with specifically the gNB configuring the mapping from 5QI of V2X packets to SLRBs. Then, in this option, each V2X packet from the upper layer will be associated and submitted to the AS with a 5QI directly (e.g. without TFT mapping), and the UE will map this V2X packet into a certain SLRB associated with exactly the same 5QI based on the configuration provided by the gNB. 
In this case, the CN may not need to provide QoS filtering related information to the UE and gNB. The gNB may get to know the specific QoS parameters (e.g. resource type, priority, packet delay budget, etc.) associated with the standardized 5QI values via some NW implementation manner, and configures proper parameters (e.g. PDCP/RLC entity parameters, SL LCH related parameters, etc.) for each SLRB based on the associated 5QI. 
Figure 2 gives an example for option 2. Still, the SLRBs for all 5QIs may be configured at one time to the UE from the very beginning, or be configured to the UE based on the 5QI of actual available services reported from the UE. Besides, we may also consider the possibility to have some rate control information reported to the gNB along with the 5QI reported. 
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Figure 2: Sidelink radio bearer configured by network based on 5QIs (with no CN involvement)
We think it is important for the NW to control the parameters for each SLRB, including the RLC/PDCP entity parameters, logical channel parameters (PBR, BDS, SCS, TTI length, etc.), etc., which should be converted by the NW to from the service QoS demands and thus plays the key role to guarantee those requirements to be really satisfied in radio interface. To this end, we think that SLRB and SL logical channel in NR should be network configured (for in-coverage UEs) or pre-configured (for out-of-coverage UEs) based on the QoS requirements, and this corresponds to the per-bearer QoS management as shown above. 
Moreover, considering those high QoS requirements introduced for advanced V2X services may mainly for unicast and groupcast, we currently think that the per-bearer QoS management should at least be supported for the unicast/groupcast communication. By contrast, we may further study whether/how to apply to broadcast as well. 
Proposal 1: RAN2 to support the per-bearer QoS management for NR sidelink at least for unicast/groupcast, with each SLRB configured by the NW for in-coverage UEs and preconfigured for out-of-coverage UEs. 
Proposal 2: RAN2 to capture candidate solutions in Figure 1 and Figure 2 for per-bearer QoS management into the TR, and further discuss whether to adopt the QFI-based SLRB configuration as in Figure 1 or the 5QI-based SLRB as in Figure 2.
As for the specific SLRB configuration signalling, it can be discussed by the RRC states. The RRC_IDLE UEs can obtain the configurations only from system information; therefore the SLRB configurations can be signalled via SIB for RRC_IDLE UEs. For the RRC_CONNECTED UEs, RRC dedicated signalling can be used for such configurations. However, as the out-of-coverage UEs cannot obtain any configuration information from the network, the SLRB configurations may be pre-configured.
Proposal 3: The SLRB configurations can be provided by dedicated signalling for RRC_CONNECTED UEs, by SIB for RRC_IDLE UEs and by per-configuration for out-of-coverage UEs.

As mentioned above, the QoS support for different services is mainly realized by the parameters of each radio bearers in RAN higher layers. Specifically, these parameters are actually "interpreted" by the gNB from the specific QoS requirements of a service/flow to some AS-layer configurations used for the transmission over radio interface. For example, at the logical channel level, the prioritized bit rate (PBR) is configured to support the data rate requirements for each radio bearer, whereas a higher logical channel priority may be configured to a radio bearer whose data requires lower latency. As another example, RLC AM and PDCP duplication may be configured to the RLC entity and PDCP entity respectively for the radio bearer with high reliability requirements. 
To this end, we suggest RAN2 to study what specific parameters need to be (pre-)configured for the SLRBs. 
Proposal 4: RAN2 to discuss what specific parameters need to be (pre-)configured for the SLRBs (e.g. PDCP duplication, RLC modes, SL LCID, PBR, BSD, SCS, configured grant allowed, etc.) in NR.
2.2 Tx UE and Rx UE coordination on SLRB configuration
In LTE sidelink, there is no need for the Tx UE and Rx UE to align with each other on the configuration of a specific SLRB, as the Rx UE can know the necessary configurations for the data reception of each SLRB within the Tx UE directly from the specification (e.g. RLC UM only, fixed PDCP SN length, etc.). 
In NR sidelink, if the NW-configured/pre-configured SLRB configuration is supported, different SLRBs may be (pre-)configured with different parameters and different transport mechanism (e.g. SLRBs for broadcast vs. those for unicast, SLRB for lower requirement services vs. those for higher requirement services, etc.), so that the Rx UE may need to distinguish which SLRB at the transmitter corresponds to what specific parameters. Such alignment may need to be achieved with the help of the Tx UE. 
Proposal 5: RAN2 to study how to support SLRB configuration alignment between Tx UE and Rx UE.
2.3 QoS awareness for mode-2 UEs in the AS layer
As per RAN1 agreements so far [5], in NR we also have the mechanism of "Base station schedules sidelink resource(s)" (i.e. Mode 1), and the mechanism of "UE determines (i.e. base station does not schedule) sidelink transmission resource(s)" (i.e. Mode 2).
For Mode 2, the UE may need to select the resource for transmission, with the consideration of the specific QoS requirements of the available data by itself. Therefore, even if we go for the per-bearer QoS management and make each SLRB (pre)configured by the NW, a mode-2 UE may still need to know the specific QoS parameters corresponding to each SLRB or each V2X packet/QoS flow from the upper layer, so as to select suitable transmission resources (e.g. SCS, HARQ retransmission time, MCS, etc.) to meet QoS demands. This is similar to LTE V2X sidelink communication where the UE knows the PPPP corresponding to each sidelink logical channel, and further derives the latency requirement to select the transmission resources. 
Based on above discussion, we therefore propose RAN2 to discuss whether for the mode-2 UE the specific QoS parameters (e.g. 5QI) of each V2X packet still needs to be visible in the AS layer.

Proposal 6: For mode-2 UEs, RAN2 to study whether the specific QoS parameters (e.g. 5QI) still need to be visible in the AS layer, to facilitate UE selecting proper sidelink resources.
3 Conclusion
This contribution discusses radio bearer configurations for NR sidelink. The proposals are as follows:

Proposal 1: RAN2 to support the per-bearer QoS management for NR sidelink at least for unicast/groupcast, with each SLRB configured by the NW for in-coverage UEs and preconfigured for out-of-coverage UEs. 
Proposal 2: RAN2 to capture candidate solutions in Figure 1 and Figure 2 for per-bearer QoS management into the TR, and further discuss whether to adopt the QFI-based SLRB configuration as in Figure 1 or the 5QI-based SLRB as in Figure 2.

Proposal 3: The SLRB configurations can be provided by dedicated signalling for RRC_CONNECTED UEs, by SIB for RRC_IDLE UEs and by per-configuration for out-of-coverage UEs.

Proposal 4: RAN2 to discuss what specific parameters need to be (pre-)configured for the SLRBs (e.g. PDCP duplication, RLC modes, SL LCID, PBR, BSD, SCS, configured grant allowed, etc.) in NR.
Proposal 5: RAN2 to study how to support SLRB configuration alignment between Tx UE and Rx UE.
Proposal 6: For mode-2 UEs, RAN2 to study whether the specific QoS parameters (e.g. 5QI) still need to be visible in the AS layer, to facilitate UE selecting proper sidelink resources.
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