


3GPP TSG RAN WG1 #99                                                                                                    R1-1912256
Reno, USA, November 18th – 22nd, 2019                                        

Source:	Fraunhofer IIS, Fraunhofer HHI
Title:	QoS Management for NR sidelink 
Agenda item:	7.2.4.6
Document for:	Discussion and Decision

1. Introduction
NR V2X will be designed to target the new advanced use case groups including vehicle platooning, extended sensors, and advanced driving and remote driving, each of which has its own set of QoS requirements. The NR WID on NR V2X was approved during the RAN#83 meeting and revised in RAN#84 [1] and the following objectives with respect to QoS were included:
4.1	Objective of SI or Core part WI or Testing part WI
· Congestion control [RAN1, RAN2]. 
· Specify support for QoS management [RAN2, RAN3, RAN1]





In the previous RAN1#98bis meeting, the following agreements were made with respect to QoS management [2], which are based on the feature lead summary [3]:
· Define NR sidelink Channel Occupancy Ratio (CR) measurement.
· LTE CR is the baselines
· Congestion control can restrict the values of at least the following PSSCH/PSCCH TX parameters per resource pool:
· Range of MCS for a given MCS table supported within the resource pool
· Range of number of sub-channels
· Upper bound of number of (re)transmissions – already agreed in mode 2 AI
· Upper bound of TX power (including zero TX power)
· Congestion control can set an upper bound on channel occupancy ratio (CR), CRlimit.
· Ranges/bounds of the transmission parameters and CRlimit are functions of QoS and CBR.
· In addition to congestion control (in use or not in use), the above parameters can be restricted by reusing the same mechanism as in LTE
· For speed, further discussion on absolute vs. relative speed
· FFS other parameter(s) that can be restricted 
· FFS whether or not to tie the speed with a UE capability
· Lookup table links CBR range with values of the transmission parameters and CRlimit for each value of the indication of a priority of a sidelink transmission carried by SCI payload (as per WA from RAN1#98), Lookup table is (pre)configured. Details up to RAN2. 
· Up to 16 (as a working assumption) CBR ranges are supported
· The working assumption will be automatically confirmed in RAN1#99 if no further input
· For the priority indication in 1st stage SCI: 
· Up to RAN2 on how to define the mapping between the priority indication and the corresponding QoS
· Size is 3 bits (as a working assumption)
· Sidelink RSSI (SL-RSSI) measurement is used for CBR estimation
· A sidelink resource is busy for the purpose of CBR measurement if Sidelink RSSI measured by the UE in that resource exceeds a (pre-)configured threshold.
This contribution discusses the QoS aspects with focus on resource allocation and congestion control.

2. QoS-based Resource Prioritization
Several of the use cases for advanced V2X services defined for NR V2X [1] demand strict latency, reliability and data rates, which are mapped to different PQI values [5]. To fulfill these requirements, resource allocation mechanisms should consider the QoS characteristics derived from the PQI values as defined in [5].
In previous releases, resource allocation for direct communication considered QoS parameters. For example, ProSe sidelink in Rel-12 supported resource segregation based on QoS using priority-based resource pool selection [6]. In LTE V2X, the scheduling is based on PPPP considering priority and latency, and PPPR considering reliability. These parameters provide means to prioritize resources and increase the reliability for broadcast communications, e.g. by triggering packet duplication on the PDCP layer.
In NR V2X, as per TS 23.287 [5], a unified per-flow QoS framework is defined for broadcast, groupcast and unicast communications. In addition, TS 23.287 [5] defines the mapping of QoS characteristics to PC5 5QI (PQI) for V2X services such that the strict NR latency and reliability requirements are fulfilled. 
In RAN1#98bis, it was agreed for Mode 2 to introduce a priority indication in the 1st stage SCI. 3 bits are considered as the working assumption for this priority indication, which corresponds to respective QoS characteristics. The priority indication is being utilized by the UE to prioritize high QoS transmissions for the selection of resources within a resource pool. Since it was agreed in the last meeting that a (pre-)configured lookup table links up to 16 CBR ranges to values of transmission parameters and the CRlimit for each priority level, we propose that this priority indication can also be employed for the selection of one or multiple resource pools for transmissions with high QoS demands. Depending on the CBR ranges, lower priority transmissions may be excluded from accessing resources in one or more resource pools, in order to give preference to higher QoS transmissions. Hence, an adaptive selection of specific resource pool(s) based on the priority indicator and considering the CBR should be supported.
[bookmark: _Toc24043234]Selection of specific resource pool(s) based on its CBR and the priority indication of a given TB should be supported.
[bookmark: _Toc21362209][bookmark: _Toc21362372][bookmark: _Toc21362477][bookmark: _Toc21338841][bookmark: _Toc21338942]
3. QoS-based Congestion Control
Congestion control was initially introduced in LTE V2X in order to maintain the system performance in high density scenarios. The CBR was agreed in RAN1#97 as the first metric to derive the traffic load [4], which can be measured by UEs and used in the congestion control mechanism.  Additionally, it was agreed in RAN1#98bis that up to 16 CBR ranges may be supported and can also be used for congestion control. Besides, CR was agreed to be used as a baseline for congestion control.
In RAN1#98 and RAN1#98bis, it was agreed for Mode 2, that the resource (re-)selection procedure supports 2 steps. In Step 1, candidate resources within a selection window are identified based on the RSRP measurements. These resource(s) are considered as candidate resources when the measured SL RSRP is beyond a configured threshold, given that the SL RSRP threshold is a function of the priority. Then in Step 2, the resources are selected from the identified candidate resources. In LTE, the resources are arbitrarily chosen during the resource selection procedure to reduce collision among the users in close proximity.  In our view, NR V2X should also involve randomization when selecting resources.  In a congested traffic scenario, UEs may also consider randomization of resource selection based on the priority indicated in the SCI, in addition to the CBR and CR metrics, in order to reduce collisions.
[bookmark: _Toc24043235]In NR V2X, in congested traffic scenarios in Mode 2, the selection of resources from identified candidate resources should be randomized considering the priority indication in the SCI to avoid resource collisions among the nearby UEs having similar sensing results.
Both QoS and congestion control are higher layer procedures, but do have implications on the physical layer. Depending on the congestion level, the transmission of a TB with a particular priority might not be feasible. Hence, the algorithm for congestion control should be adapted considering the QoS characteristics.
If the priority attached to a TB indicates the highest priority, the next available resource could be selected from the identified candidate resources. In the extreme case of a heavily congested system, to guarantee meeting the high priority QoS requirements, no resources might be allocated for low priority transmissions. 
Therefore, high priority transmissions would still have the possibility to meet the required latency and reliability, even in a congested system. In addition, the load of the system is controlled by prioritizing different UEs        (re-)transmissions considering the priority indication. 
[bookmark: _Toc24012896][bookmark: _Toc24043236]In highly congested scenarios, consider the priority indication of transmissions in order to cater to high priority transmissions only.
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Conclusions
In this contribution the following proposals have been made:
Proposal 1: Selection of specific resource pool(s) based on its CBR and the priority indication of a given TB should be supported.
Proposal 2: In NR V2X, in congested traffic scenarios in Mode 2, the selection of resources from identified candidate resources should be randomized considering the priority indication in the SCI to avoid resource collisions among the nearby UEs having similar sensing results.
[bookmark: _GoBack]Proposal 3: In highly congested scenarios, consider the priority indication of transmissions in order to cater to high priority transmissions only.
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