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Introduction
In RAN#86 meeting [1], the WID was approved and has the following objectives on NR V2X QoS management:
	4. Specify support for QoS management [RAN2, RAN3, RAN1]


During RAN1 meeting on NR V2X SI, the agreements achieved for further study are as follows:
	Agreements:
From RAN1 perspective, at least the following QoS-related parameters relevant to physical layer studies are considered: 
· Priority 
· latency
· reliability
Agreements:
RAN1 studies further how to use 
· priority, 
· latency,
· reliability,
· minimum required communication range (as defined by higher layers) if agreed to use
in the physical layer aspects of at least 
· resource allocation and 
· congestion control and 
· resolution of in-device coexistence issues and 
· power control
Conclusion: 
· Selection of QoS model (QoS Flow or per-packet QoS) for the NR V2X sidelink is outside the scope of RAN1
Agreements:
· Introduce at least one congestion metric for NR sidelink
· FFS details – to be done in WI phase (if included)
Agreements:
· Congestion control is supported at least for sidelink mode 2
· Note: details of congestion control can be covered in the work item phase, not in this SI.
Conclusion:
· It is deemed beneficial to report Sidelink Congestion Metrics(s) to a gNB
· Consequently, it is recommended to specify the corresponding details in the WI phase


In RAN1#96bis meeting, the following agreement was achieved as follows:
	Agreements:
Support at least NR CBR as congestion metric for NR sidelink congestion control. 
· LTE CBR is the baseline for defining NR CBR.
Proposals:
· LTE V2X sidelink congestion control is the starting point for defining NR sidelink congestion control.
Revisit in RAN1#97


In RAN1#97 meeting, the following agreement was achieved as follows：
	Agreements:
· LTE V2X sidelink congestion control is the starting point for defining NR sidelink congestion control.
Agreements:
· Higher-layer reporting of CBR to the gNB is supported for RRC_CONNECTED UEs.


In RAN1#98 meeting, the following agreement was achieved as follows：
	Agreements:
· For PSCCH/PSSCH multiplexing option 3, one CBR measurement over a resource pool is defined. 
· PSFCH resources, if (pre)configured, are excluded from this CBR measurement.


In the NR V2X objectives, the technical solution of QoS management based on SA2 input is one aspect to study. This contribution discusses the physical layer design aspects with respect to QoS management.   
QoS Aspects in NR V2X System Design
The V2X system design needs to take the V2X application QoS requirements into consideration in both Uu and PC5 interface design. The V2X system should be designed to make the data transport in both interface meeting the QoS requirements, such as data rate, latency and reliability, for individual V2X application. Some V2X applications would have moderate QoS requirements, such as V2X message with 5GI index value 79 [2]. The BLER and the latency of the V2X message are 10-2 and 50ms, respectively. The applications with moderate QoS requirements are mostly for the V2X extended sensor applications. These types of applications are similar to NR eMBB service. Most of other V2X applications have high QoS requirements with high reliability at 10-5 and latency from 10 to 20ms. These types of V2X applications would be close to URLLC services.  
The V2X system also needs to have sophisticated control mechanisms, such as resource allocation, flow/congestion control and interference management, to help the data transport achieving the target QoS requirements. The sophisticated control mechanism in the NR V2X system design is to allocate the resource and schedule the transmission for high reliability, low latency, and high data rate services. The control mechanism in Uu interface would be directly managed by the gNB scheduler. For high reliability, low latency, and high data rate V2X service in Uu interface, it could be scheduled similar to the URLLC feature, which is completed in Rel-15 with the enhancement studied in Rel-16. The sophisticated control mechanism for V2X service in PC5 interface would mostly be distributed to all V2X UEs in Mode 2 resource allocation, priority handling (preemption, and flow/congestion control), and interference management.    
The NR sidelink system supports different types of services, such as unicast, groupcast, and broadcast services. Each type of service would have different QoS requirements based on the V2X use case. The considerations of NR sidelink design in support of wide range of V2X QoS requirements are as follows:
HARQ ACK/NACK enable/disable
A mapping table can be applied to indicate the utilization of HARQ-ACK, e.g. enable/disable, according to different QoS requirements. 
Varied reliability requirement
In order to support the varied reliability requirement, e.g. from 10-2 to 10-5, both PSCCH and PSSCH shall support these varied requirements.  For PSSCH, the adaptive MCS and HARQlink adaptation mechanism could be employed to achieve different reliability requirements. For PSCCH, there are two ways to support these varied reliability requirements:
Option 1: Support different aggregation levels of PSCCH in each resource pool. It implies that introducing extra number of PSCCH blind decoding would increase in proportion to the range of aggregation levels and the number of resource for each aggregation level in each resource pool. 
Option 2: support different aggregation level of PSCCH in different resource pool, it means that only reduced number of PSCCH aggregation level will be blind decoded in a resource pool. Different resource pool may use different aggregation level. Service with same reliability requirements would be placed in the same resource pool.  The radio resource would be hard partitioned to several pools with each pool has its own reliability requirement. With this option, UE needn’t perform extra PSCCH blind decoding. 
Based on the above analysis, in order to avoid extra PSCCH blind decoding complexity, option 2 is preferred to support these varied reliability requirements. 
Proposal 1: A mapping relationship can be built up between HARQ-ACK utilization and QoS requirements.
Proposal 2: In order to support varied reliability requirement and avoid extra PSCCH blind decoding complexity, reduced number of PSCCH aggregation levels will be blind decoded in a resource pool, and different resource pool can configure different PSCCH aggregation level.
Pre-emption 
The pre-emption mechanism has been used in Rel-13 D2D to handling traffic with different priority. The pre-emption mechanism would define the priority list of resource allocation. The low priority traffic would be pre-empted from the resource to allow high priority traffic to transmit first to meet the latency requirements. NR V2X should support the pre-emption mechanism for services with different priority level.   
Proposal 3: NR V2X should support the pre-emption mechanism for services with different priority level.   
Congestion control
The congestion mechanism of Rel-14 LTE V2X is illustrated in Figure 1. The congestion control is NR V2X can reuse the framework of Rel-14 V2X.


Figure 1: Congestion control framework in Rel-14/Rel-15 LTE V2X
CBR is used to reflect the system load in a given period, and it should be measured in persistent manner and filtered. In LTE V2X, the instant CBR measurement window is 100ms by measuring the S-RSSI of the transmission resources in terms of sub-channels of each subframe. In NR V2X, at least 100ms as CBR measurement window should be support. 
Proposal 4: At least 100ms can be supported as the CBR measurement window in NR V2X, and CBR shall be filtered. 
In additional CBR measurement, the transmission parameter configuration according to the filtered CBR shall also be used in NR V2X, including maximum transmission power, range on number of retransmission per TB range of PSSCH sub-channel number, range of MCS and CR_limit. 
Proposal 5: the following transmission parameter shall also be controlled by filtered CBR in NR V2X:
Maximum transmission power, 
Range on number of retransmission per TB 
Range of PSSCH sub-channel number
Range of MCS 
CR_limit.
Conclusion
In this contribution, we discuss the system analysis on NR V2X QoS management with the following proposals:
Proposal 1: A mapping relationship can be built up between HARQ-ACK utilization and QoS requirements.
Proposal 2: In order to support varied reliability requirement and avoid extra PSCCH blind decoding complexity, reduced number of PSCCH aggregation levels will be blind decoded in a resource pool, and different resource pool can configure different PSCCH aggregation level.
Proposal 3: NR V2X should support the pre-emption mechanism for services with different priority level.   
Proposal 4: At least 100ms can be supported as the CBR measurement window in NR V2X, and CBR shall be filtered. 
Proposal 5: the following transmission parameter shall also be controlled by filtered CBR in NR V2X:
Maximum transmission power, 
Range on number of retransmission per TB 
Range of PSSCH sub-channel number
Range of MCS 
CR_limit.
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