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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]In the RAN#83 meeting, Rel.16 NR-V2X WID [1] was approved. One of the objectives of the WID is to specify QoS management and congestion control for NR-V2X. In this contribution, we give our views on QoS management for NR sidelink, focusing on the aspects of congestion control and resource pool separation.

Discussion 
Congestion control
In RAN1#96b meeting, the following agreement was made w.r.t congestion control. 
Agreements:
Support at least NR CBR as congestion metric for NR sidelink congestion control. 
· LTE CBR is the baseline for defining NR CBR.


According to [2], the definition of LTE CBR is as follows.
	Definition
	Channel busy ratio (CBR) measured in subframe n is defined as follows:
-	For PSSCH, the portion of sub-channels in the resource pool whose S-RSSI measured by the UE exceed a (pre-)configured threshold sensed over subframes [n-100, n-1]; 
-	For PSCCH, in a pool (pre)configured such that PSCCH may be transmitted with its corresponding PSSCH in non-adjacent resource blocks, the portion of the resources of the PSCCH pool whose S-RSSI measured by the UE exceed a (pre-)configured threshold sensed over subframes [n-100, n-1], assuming that the PSCCH pool is composed of resources with a size of two consecutive PRB pairs in the frequency domain.


Based on the above description, the LTE CBR can be expressed as:
                                                             (1)
where  is the number of sub-channels with S-RSSI larger than a (pre-)configured threshold  and  is total number of sub-channels over subframes [n-100, n-1]. For periodic traffic, the above definition is sufficient to reflect the channel congestion level. Hence, it can be reused in NR-V2X. 
For aperiodic traffic, however, new definition of CBR in NR-V2X is required. Considering the unpredictability of aperiodic traffic, it is more reliable to use the information of resource reservation to estimate how congestion the channel will be.  For the resource pool where aperiodic packets are transmitted, CBR can be defined as the proportion of the resource reserved by other UEs to the total resource within a configurable evaluation window, as expressed as:
                                                             (2)
, where  is the number of sub-channels reserved by other UEs and  is total number of sub-channels over slots [n+a, n+b]. 
Proposal 1: 
· For the resource pool where only periodic packets are transmitted, the definition of LTE CBR can be reused for NR CBR.
· For the resource pool where aperiodic packets are transmitted, the NR CBR can be defined as the proportion of the sub-channels reserved by other UEs to the total sub-channels within a configurable evaluation window.

LTE-V2X congestion control is achieved in a way that each UE needs to ensure its transmissions be below a (pre)configured limit. For a given UE, it evaluates the congestion metrics, CBR and CR, before its each (re)transmission. For each CBR interval, a limit of CR (CRLimit) is (pre)configured. If the UE estimates that its CR excess the CRLimit, it needs to reduce its CR. To achieve that, the UE can only modify its packet transmission parameters, such as increasing MCS, dropping the reserved transmission(s), etc. NR-V2X is required to support much higher data rate than LTE-V2X. Therefore, in the case that the packet size is large, if the UE estimates that its CR excess the limit, it has no option but to drop the transmission. The problem of packet dropping can be mitigated if the CBR measurement are also considered at resource (re)selection procedure. For example, based on the CBR measurement, the UE may select resource within the least congested time interval.   
Proposal 2: NR-V2X resource selection procedure takes into account CBR-like measurements.

Resource pool
In Rel.13 D2D, multiple transmission resource pools (up to 8) can be (pre-) configured. Each pool can have one or more associated priority, i.e., PPPP. To transmit a MAC PDU, the UE can select a transmission pool based on the PPPP identified in the MAC PDU. For Rel.14 and Rel.15 LTE-V2X, PPPP based resource pool segregation was not considered. In other words, LTE-V2X packets with different PPPPs are transmitted in the same resource pool.  Instead, PPPP is taken into consideration during the resource selection procedure and the congestion control procedure. 
NR-V2X should support diverse traffic with various QoS requirements [3], such as reliability of 90% –99.999%, latency of 3 ms–10 ms, minimum communication range of 80 m–100 m. Considering such wide range of QoS requirements, it may be more beneficial to configure multiple resource pools based on QoS levels. However, reserve a resource pool for a given QoS level might lead to significant waste of radio resource. To satisfy various QoS requirements without sacrificing resource efficiency, a QoS based resource pool selection and switching mechanism could be considered. Figure 1 shows an example of this mechanism. In the example, two resource pools are (pre-)configured. For different QoS levels, the selection priorities of these two resource pools are different. Packets with high level of QoS can be transmitted in both the resource pool-1 and the resource pool-2. On the other hand, packets with low level of QoS are restricted to the resource pool-2, under the condition that the traffic load of the current resource pool is low, e.g., the CBR is lower than a (pre) configured threshold. When the CBR of the resource pool-2 excesses the threshold, low QoS packets are also allowed to use the resource pool-1. This mechanism enables more flexible utilization of resource pools. 
[image: ]
Figure 1. QoS based resource pool selection and switching mechanism

Proposal 3: The QoS based resource pool selection and switching mechanism can be considered in NR-V2X to meet various QoS requirements without sacrificing resource efficiency.

Conclusions
In this contribution, the QoS management in NR-V2X was discussed. The following proposals were made:
Proposal 1: 
· [bookmark: _GoBack]For the resource pool where only periodic packets are transmitted, the definition of LTE CBR can be reused for NR CBR.
· For the resource pool where aperiodic packets are transmitted, the NR CBR can be defined as the proportion of the sub-channels reserved by other UEs to the total sub-channels within a configurable evaluation window.
Proposal 2: NR-V2X resource selection procedure takes into account CBR-like measurements.
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 3: The QoS based resource pool selection and switching mechanism can be considered in NR-V2X to meet various QoS requirements without sacrificing resource efficiency.
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