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1	Introduction
A work item on NR V2X [1] was approved at RAN#83 with sidelink QoS Management as one of the main objectives.
The objective in the NR V2X WI states the following:
· Specify support for QoS management [RAN2, RAN3, RAN1]
NR Sidelink is expected to support diverse and heterogeneous requirements of advanced V2X services. Some of these V2X service requirements could be rigid and demanding in terms of one or more KPIs for e.g. latency, reliability and availability. Therefore, to efficiently support such advanced V2X services over NR sidelink, mechanisms for intelligent QoS monitoring and reporting needs to be applied to facilitate efficient SL QoS management.
Considering the scope of NR V2X WI and the recent developments in SA2 and SA6, there is a need to discuss SL QoS monitoring and reporting procedure for NR V2X Sidelink.
2	Discussion
Several types of advanced V2X services have been defined in [2]. These V2X services may have different application configuration such as LoA, inter-vehicle distance etc. In a scenario, where multiple V2X applications exists, each application may be configured with different QoS policies. Consequently, if due to any reason (vehicle density, weather, vehicle location, vehicle environment and inter vehicle distances etc.), the NR SL cannot guarantee the desired QoS, the application may be forced to adjust its initial configuration to a configuration which can be provided by the NR SL at that instant of time [3]. For some critical or premium applications, an advanced notification might also be required prior to an expected/potential change in the desired QoS. This would allow the application to adjust, on-demand, its configuration in a dynamic manner with an aim to avoid any service interruption that may occur. To facilitate such a behaviour, the network or the Tx UE needs to be aware of the QoS conditions over the NR SL.  
Observation 1: The NR SL is affected by various factors associated with the environment of the vehicles and their surroundings.
Observation2: Factors affecting NR SL are dynamic and time varying in nature, therefore may affect the desired QoS as well as experienced QoS of an NR V2X service. 
 As per [4], in a V2X scenario, for a given Category of requirements (CoR), the Level of Automation (LoA) can be adjusted in the range between 1 and 5 and this adjustment in LoA may be a consequent result of a particular network situation (e.g. congestion). The V2X application may monitor the network situation and adapt the LoA for a given CoR corresponding to a V2X scenario to best match the QoS levels that the SL/network can support. This change in LoA should also be communicated to the V2X UE by the V2X application server. This aspect where V2X application server is capable to adjust the LoA for single or specified sets of users of the same service (e.g. platooning), by monitoring the network situation (e.g. network load) and communicating the change of LoA to the V2X UE over V1 reference point is currently not addressed in 3GPP TS 23.285 [5]. The ability to provide the V2X application with the 3GPP network conditions (e.g. network load) and the aspect of communicating the change of LoA to the V2X UE requires further study.
Observation 3:  A V2X application may be able to monitor the network situation of a 3GPP system to adjust its CoR and LoA to a given V2X scenario. Therefore, an accurate assessment of expected and actual experienced SL QoS is required.
NR Channel Busy Ratio is supported as one of the congestion metrics as agreed in RAN1#96bis. It is anticipated that CBR SL measurements could be collected and mapped with expected QoS values such as latency, packet error rate etc. to estimate the expected QoS [6]. However, only CBR level measurements may not be enough to estimate the actual experienced QoS by an application in an accurate way due to the dynamic nature of SL channel and environmental conditions that affects the SL operation. Therefore, additional higher layer targeted QoS metrics are required to be monitored and reported. This approach could provide more accurate assessment of the SL QoS experienced by a UE or an application.
Observation 4: Only CBR level measurements might not be enough to estimate accurately, the actual experienced QoS by an V2X application. 
SA2 has agreed to use the bearer based QoS Model (i.e. Per-Flow QoS model) for unicast, groupcast and broadcast operations [7]. The QoS characteristics of the connection between the Tx UE and the Rx UE(s) are based on PQIs which define the QoS KPIs, e.g. priority, delay, error rate etc. Applying the PQIs for a SL connection, enhanced services can be provided over NR SL. 
To verify the performance of the SL connection QoS monitoring of the KPI(s)/PQI(s) is required [6] . Such a QoS monitoring on SL is not trivial from the serving network perspective:
· Data transmissions over SL are not routed through the serving network, as compared to regular access over Uu. 
· The link quality can be very different for the set of SL connections of one UE (depending on the relative position to the connected peer UEs)
· The transmissions can stretch across cell borders and are thus is not clearly associated to a gNB
· For NR SL mode 2 the gNB is not even aware of the number of UE(s) communicating via SL on different cast types.
· For broadcast the number of UEs, receiving the transmitted data over SL, is not known

Hence, following a QoS monitoring and measurement approach similar to Uu is not feasible for NR SL. 
Observation 5: A QoS monitoring and measurement approach similar to Uu interface is not feasible for NR SL.
Proposal 1: RAN 2 is kindly requested to work on a new approach to monitor and report at least some selected QoS parameters over the NR SL for at least unicast and groupcast transmissions.
As the sidelink in configured, e.g. with SL resources (spectrum) for mode 2 or controlled, e.g. by scheduling of SL UEs for mode 1, by the network, the QoS measurements should be transmitted from the UEs towards the network. This way the network can also get a global view of the QoS that the unicast/groupcast services are experiencing over the SL in a specific area. This can help the network to perform optimized RRM procedures more effectively.  Furthermore, based on the collected monitoring reports, the controlling entity may perform several actions such as adaptation of gNB scheduler behavior, RRM (resource allocation/bandwidth allocation) etc. 
Proposal 2: As the sidelink is configured and controlled (mode 1) by the network, the QoS monitoring and measurement configuration should be controlled by the network. 
Some V2X services may have stringent QoS demands. Therefore, some selected QoS KPIs associated with the corresponding V2X service may require feedback to make an accurate measurement of the actual QoS delivered over the Sidelink. To facilitate feedback of selected QoS KPIs of a V2X service, coordination is required between TX/RX UEs to collect and report the monitored QoS KPIs. Such coordination among UEs or a group of UEs may be performed either on the ongoing SL unicast and groupcast transmission or rely on standalone procedures designed for monitoring and reporting SL QoS measurement between SL UEs.
A UE receiving a SL QoS monitoring/measurement request from the network with a QoS KPI like e.g. latency or reliability etc., requires feedback from other SL UEs to carry out accurate measurements for unicast and groupcast. These measurements require a coordination on Sidelink between the Tx UE and the Rx UEs

Proposal 3: The UE that is requested by the NW to perform SL QoS monitoring/measurement configuration may coordinate with peer UEs for the requested QoS monitoring/measurement on SL unicast and groupcast. 
A UE that has received SL QoS monitoring/measurement request, may already have ongoing SL unicast or groupcast transmissions with other UEs. Therefore the UE may either use the ongoing SL unicast/groupcast transmision to carry out the required monitoring/measurement or it may also opt to use standalone procedures designed for SL QoS monitoring/measurement between the SL UEs. 
Proposal 4: The UE that is requested by the NW to perform SL QoS monitoring/measurement may use the ongoing SL transmission or standalone procedures designed for SL QoS monitoring/measurement. 
NR Sidelink supports different modes (e.g. mode-1 and mode-2) and different traffic cast types (e.g. unicast, groupcast and broadcast). Performing SL QoS monitoring and reporting for different modes, KPIs and cast types could be challenging and may cause increased protocol overhead.
Observation 6: QoS measurement for different cast types and two operational modes over the Sidelink could be challenging.
Proposal 5: Configuration procedure for NR SL monitoring and reporting needs to be generic and adaptive in nature that aims to minimize protocol overhead with reduced complexity.
3	Conclusion
This contribution discusses the necessity for introducing monitoring and reporting procedures of SL QoS KPIs. The observations and proposal of this contribution is as follows:
Observation 1: The NR SL is affected by various factors associated with the environment of the vehicles and their surroundings. 
Observation2: Factors affecting NR SL are dynamic and time varying in nature, therefore may affect the QoS expected as well as experienced QoS of an NR V2X service 
Observation 3:  A V2X application may be able to monitor the network situation of a 3GPP system to adjust its CoR and LoA to a given V2X scenario. Therefore, an accurate assessment of expected and actual experienced SL QoS is required.
Observation 5: A QoS monitoring and measurement approach similar to Uu interface is not feasible for NR SL.
Observation 6: QoS measurement for three cast types and two operational modes could be challenging.
Proposal 1: RAN 2 is kindly requested to work on a new approach to monitor and report at least some selected QoS parameters over the NR SL for at least unicast and groupcast transmissions.
Proposal 2: As the sidelink is configured and controlled (mode 1) by the network, the QoS monitoring and measurement configuration should be controlled by the network, and QoS measurement results should be transmitted from the UEs towards the network. 
Proposal 3: The UE that is requested by the NW to perform SL QoS monitoring/measurement configuration may coordinate with peer UEs for the requested QoS monitoring/measurement on SL unicast and groupcast.
Proposal 4: The UE that is requested by the NW to perform SL QoS monitoring/measurement may use the ongoing SL transmission or standalone procedures designed for SL QoS monitoring/measurement. 
Proposal 5: Configuration procedure for NR SL monitoring and reporting needs to be generic and adaptive in nature that aims to minimize protocol overhead with reduced complexity.
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