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Introduction
Our RAN2 paper [1] explains the motivation to evaluate and enhance QoS framework to support V2X services. That paper explains that the current 5GS QoS framework for Uu interface is capable of supporting V2X services and suggests that NR Sidelink (SL) uses a similar QoS framework as in Uu interface. This paper further discusses how NR SL Access Stratum (AS) should handle different QoS requirements and realize QoS management.
[bookmark: _Ref490149211]Discussion
Admission control in SL
Admission control in Uu interface is based on explicit bearer request and configuration signaling. A similar mechanism can be used for SL when in network-controlled mode. That is, before activating any V2X service, NR SL UE requests a corresponding Data Radio Bearer (DRB), if accepted, then gNB will send the bearer configuration back to UE. In case channel becomes congested and there are new bearer requests, gNB shall pre-empt lower priority bearers, e.g. with a higher Allocation Retention Priority (ARP) value, and reserve those resources for higher priority bearer establishment, e.g. with a lower ARP value.
When in autonomous mode, explicit signaling is not always applicable, e.g. when UEs are out of coverage. In this case, establishment of DRB and mapping QoS flow to DRB can be based on pre-configuration while can be overridden by NW signaling, e.g. RRC/SIB. For instance, pre-configuration/RRC/SIB can imply different channel busy ratio (CBR) thresholds for establishing different bearers. Such that bearers with stringent QoS requirements can only be established when CBR is low. 
[bookmark: _Ref525568866][bookmark: _Toc525928404]Admission control mechanism used for Uu interface can be adapted for SL.
[bookmark: _Ref525569433][bookmark: _Toc525928451]In network-controlled mode, explicit admission control signaling can be used to request/configure/reject/preempt a SL DRB between NR SL UE and gNB.
[bookmark: _Ref525569440][bookmark: _Toc525928452]In autonomous mode, bearer establishment by individual UE shall follow preconfigured rules and can be overridden by network signaling, e.g. RRC/SIB.
SL bearer configuration
QoS flow from upper layers contains information about the corresponding QoS parameters and is treated accordingly in AS layers, e.g. is mapped to a proper configured DRB. For example:
· Duplication is used for QoS flows with high reliability requirement
· Carrier aggregation is used for high payload/data rate requirement
· In autonomous mode, scheduling window setting, e.g. T1 and T2, shall fulfil the latency requirement
When SL unicast is used, the actual QoS performance can be monitored by the UE or gNB based on ACK/NACK. Bearer reconfiguration at the transmitter maybe triggered if the QoS requirement cannot be achieved even after link adaptation. When SL broadcast is used, QoS monitoring and channel measurement is difficult due to unknown target receivers. Thus, broadcast bearer is configured in a best effort fashion especially with the respect to reliability.  
 
[bookmark: _Ref525569447][bookmark: _Toc525928453]SL bearers shall be configured in a way that the QoS requirements can be fulfilled.
a. [bookmark: _Ref525569453][bookmark: _Toc525928454]In network-controlled mode, the bearer is configured by network. 
b. [bookmark: _Ref525569470][bookmark: _Toc525928455]In autonomous mode, bearer configuration follows preconfigured rules and can be overridden by network signaling, e.g. RRC/SIB. 
c. [bookmark: _Ref525569476][bookmark: _Toc525928456]For NR SL unicast bearer, actual QoS performance is monitored by UE or gNB based on ACK/NACK and bearer reconfiguration may be triggered. 
d. [bookmark: _Ref525569481][bookmark: _Toc525928457]NR SL broadcast bearer is configured in a best effort fashion.
SL packets pre-emption
In NR Uu interface, ARP is used for bearer admission control, while Priority Level (PL) is indicated by 5QI and is used for making scheduling decisions, e.g. the scheduler may schedule packets with higher priority (meaning a lower Priority Level) first. Similarly, after a NR SL bearer is established, PL indicated by 5QI can help to schedule SL packets according to priority differences. 
When in network-controlled mode, any SL transmission is scheduled by gNB. gNB may schedule higher priority transmissions first. In some cases, gNB may pre-empt lower priority transmissions and dedicate the resources freed for newly arrived packets with higher priority.

[bookmark: _Ref525568884][bookmark: _Toc525928405]Once a SL bearer is established, priority level indicated by 5QI can help to schedule SL packets according to priority differences.
[bookmark: _Toc521672667][bookmark: _Toc521672732][bookmark: _Toc521672768][bookmark: _Toc521672769][bookmark: _Ref525569507][bookmark: _Ref525569509][bookmark: _Toc525928458]RAN1 studies mechanisms to allow the gNB to monitor the resource utilization of SL UEs and mechanisms to allow the gNB to pre-empt transmissions of SL UEs.
When in autonomous mode, scheduling and pre-emption are done in a distributed way without network signaling. Following the same principle as above, higher priority transmissions shall be scheduled first, and low priority transmissions can be pre-empted when resources are not enough. On the other hand, detailed pre-emption rules and mechanisms need to be further studied to enable effective packet pre-emption in autonomous mode. For instance, a pre-emption signaling is needed to allow inter-UE packets pre-emption, e.g. one UE explicitly informs another UE about the pre-emption intention and the corresponding resources. Besides, in LTE SL, high priority transmissions can use the same resources as on-going low priority transmissions, which may cause severe interference. One way to resolve this issue in NR SL is that one UE is only allowed to pre-empt booked transmissions of other UEs while cannot interfere transmissions which are already scheduled. 
[bookmark: _Ref525569512][bookmark: _Toc525928459][bookmark: _Ref520822143][bookmark: _Toc521672770]RAN1 study mechanisms to enable effective packet pre-emption in autonomous mode.
e. [bookmark: _Ref525569518][bookmark: _Toc525928460]A pre-emption signalling can be designed to allow inter-UE packets pre-emption. 
f. [bookmark: _Ref525569525][bookmark: _Toc525928461]The pre-emption shall target only booked transmissions instead of scheduled transmissions.
We discuss the RA procedures associated with pre-emption in [2]. 
Conclusions
In section 2 we made the following observations: 
Observation 1	Admission control mechanism used for Uu interface can be adapted for SL.
Observation 2	Once a SL bearer is established, priority level indicated by 5QI can help to schedule SL packets according to priority differences.
Based on the discussion in section 2 we propose the following: 
Proposal 1	In network-controlled mode, explicit admission control signaling can be used to request/configure/reject/preempt a SL DRB between NR SL UE and gNB.
Proposal 2	In autonomous mode, bearer establishment by individual UE shall follow preconfigured rules and can be overridden by network signaling, e.g. RRC/SIB.
Proposal 3	SL bearers shall be configured in a way that the QoS requirements can be fulfilled.
a.	In network-controlled mode, the bearer is configured by network.
b.	In autonomous mode, bearer configuration follows preconfigured rules and can be overridden by network signaling, e.g. RRC/SIB.
c.	For NR SL unicast bearer, actual QoS performance is monitored by UE or gNB based on ACK/NACK and bearer reconfiguration may be triggered.
d.	NR SL broadcast bearer is configured in a best effort fashion.
Proposal 4	RAN1 studies mechanisms to allow the gNB to monitor the resource utilization of SL UEs and mechanisms to allow the gNB to pre-empt transmissions of SL UEs.
Proposal 5	RAN1 study mechanisms to enable effective packet pre-emption in autonomous mode.
a.	A pre-emption signalling can be designed to allow inter-UE packets pre-emption.
b.	The pre-emption shall target only booked transmissions instead of scheduled transmissions.
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