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Introduction
In RAN#83, QoS management is included in the scope for NR V2X WI phase. 
	RAN#83 NR V2X WID:

4. Specify support for QoS management [RAN2, RAN3, RAN1]



In RAN2#105 meeting, the need of admission control was discussed at high level without diving into details, and it is agreed that it can be further discussed in WI. 
	Agreements:
8: Need of admission control in NR SL can be discussed in WI.


Besides, similar concerns were raised when it comes to interface selection, e.g. when PC5 interface is determined to be available, and unicast link management, e.g. when the link between two peer UEs is of bad condition or the maximum allowed number of RLC retransmission is reached and should be released. 
	Agreements:
7: The need to specify the criteria for UE access stratum to determine the availability/unavailability of PC5 interface may be discussed in WI.
Agreements:
1: SL RLM / RLF declaration based AS level link management is supported.
2: The definition and motivation of SL RRM based AS level link management need further discussion.
5: If SL RLC AM is supported for unicast, RLF declaration could be triggered by indication from RLC that the maximum number of retransmissions has been reached 


Among those issues, we believe that the criteria to establish and release a radio bearer is the common critical component which is needed. In this paper, the need of such criteria and the difference from congestion control are discussed. 
[bookmark: _Ref490149211]Discussion
QoS management at packet level vs. flow/radio bearer level
In Rel.15, RAN2 specified MAC rules for the UE to select the SL carriers such that, at the same time, the load is evenly distributed across the available SL carriers and ping-pong effects among carriers at reselection are limited. Basically, there are different CBR thresholds set for different PPPP/R values, and UE selects one SL carrier which fulfills the CBR thresholds for transmission. In case UE cannot find any candidate carrier or free resources, the corresponding packet will be dropped. The details of congestion control design for NR SL are discussed in companion paper [1]. It can be seen that the legacy congestion control operates at packet level to decide whether a packet should be dropped or not. 

[bookmark: _Ref4072523][bookmark: _Toc7727035]Legacy (LTE V2X sidelink) congestion control operates at packet level to decide whether a packet should be dropped or not. If the CBR is high, a UE may continue dropping packets until the CBR becomes low again.
[bookmark: _Ref4072533][bookmark: _Toc7727036]Congestion control does not lead to any radio bearer release in LTE V2X sidelink.  
Packet level QoS management, e.g. congestion control, is enough in Rel.15 because there is no explicit QoS low/radio bearer related procedure. In NR SL design, so far, we observe some cases that QoS management at flow/radio bearer is needed explicitly or implicitly. 

Case #1: QoS flow and radio bearer configuration from gNB
It is agreed in the SI that radio bearer configuration for unicast/groupcast/broadcast shall be NW configured or preconfigured. Besides, it’s agreed in SA2 that per QoS flow framework will be adopted for SL unicast/groupcast/broadcast. 
	RAN2#105 Agreements:
4a: For V2X transmission in SL unicast, SLRB configurations are NW configured or pre-configured. The configuration of each SLRB may include transmission related parameters which do not need to be known by the peer UE, plus some parameters that are configured also need to be known by the peer UE.
4c: The mapping between PC5 QoS flows and SLRBs is at least gNB/ng-eNB configured or pre-configured. RAN2 to further decide in which case(s) gNB/ng-eNB configuration and pre-configuration are applied respectively in WI.
4e: For V2X transmission in SL gouprcast or SL broadcast, SLRB configurations are NW configured or pre-configured. The configuration of each SLRB may include only transmission related parameters which do not need to be known by the peer UEs.
4g: For per-packet QoS model, the mapping between PC5 QoS profiles (i.e. specific PC5 QoS parameters) and SLRBs is gNB/ng-eNB configured or pre-configured.

S2-1904823 LS response on unicast, groupcast and broadcast in NR sidelink
SA2 Response: It was agreed in SA2 to use the bearer based QoS Model (i.e. Per-Flow QoS model) for unicast, groupcast and broadcast operations (please see the attached S2-1904426). SA2 believes that a single PC5 QoS model for all NR sidelink cast type aligned with the Uu QoS model simplifies the overall system behavior. SA2 kindly requests RAN2 to take this information into account in their work.




[bookmark: _Toc7727037]Per-flow QoS model is adopted for NR SL unicast/groupcast/broadcast
Assuming the scenario where gNB configures UE SL radio bearers, UE will signal to gNB requesting radio bearer configuration for a new QoS flow ID. gNB may accept or reject the request taking into account the current traffic load, UE measurement report, and other aspects left for implementation in the gNB. If gNB accepts the request, it will associate the QoS flow ID to a radio bearer which can be newly configured or already exists. 
Besides, the QoS flow/radio bearer may be released by gNB or UE under some conditions such as bad radio condition. If gNB releases the established QoS flow/radio bearer, the release signalling will be sent to UE. If UE releases the established QoS flow/PQI/radio bearer, it needs to inform gNB as well to remove the relevant context. 

Case #2:  QoS flow and radio bearer management at UE
From UE perspective, it may follow the preconfiguration or configuration from gNB to establish/release SL QoS flow/SLRB. 
In SL unicast, when a UE tries to establish a new QoS flow and corresponding radio bearer with the peer UE for a new V2X service, it will trigger a PC5-RRC message which may contain information like QoS parameters, QoS flow ID, and radio bearer configurations etc. Then the peer UE may accept or reject the request taking into account its capability and measurements, e.g. CBR/RLM. The peer UE shall only accept if it estimates the QoS requirement to be fulfilled. 
Similarly, in an established SL unicast, any UE may release the QoS flow/radio bearer if it determines bad radio condition based on measurements, e.g. CBR/RLM/RRM. The QoS flow will be first released and the radio bearer will be released as well if there are no other QoS flow associated to it. Note that multiple QoS flows maybe mapped to the same radio bearer. 

Case #3: admission control
In NR Uu, admission control is used to release established QoS flow/radio bearers when the channel is full and there are newly arrived high priority services. Basically, lower priority QoS flow will be dropped if there are high priority QoS flow coming and the channel is full. Note that the priority used for admission control purpose at radio bearer level in NR Uu is reflected by Allocation and Retention Priority (ARP) while the Priority Level value captured in 5QI is used for scheduling at packet level. The ARP value reflects treatment difference considering higher level aspects such as roaming, subscription etc. 
[bookmark: _Toc7727038]In NR Uu, gNB performs admission control such that a requested QoS flow is admitted only if there are enough free resources to support the required QoS, and will revoke established low priority QoS flow/radio bearers when the channel is full and there are newly arrived higher priority services.
Regarding whether admission control similar as in NR Uu is needed for NR SL, in our view, it can be beneficial in two aspects. First, it provides radio bearer level QoS management, which is common as in case#1 and case#3. Secondly, another QoS parameter similar as ARP can be useful to reflect high level priorities, e.g. subscription. For instance, when operating in licensed spectrum, some UEs might have higher priorities than others even if they are running the same service.

[bookmark: _Ref4072550][bookmark: _Toc7727049]In NR SL, QoS management, e.g. admission control, at flow/radio bearer level is needed for unicast/groupcast/broadcast to establish, configure, or release a QoS flow/SLRB.

Criteria to establish and release a radio bearer
In this subsection, the need to specify the criteria to establish and release a radio bearer is discussed. 
First of all, to have a unified QoS treatment among UEs, the same V2X service and QoS requirements, UEs should follow the same criteria to establish and release a radio bearer. Otherwise, under the same radio condition, UEs using stringent criteria will release the radio bearer while UEs using less stringent criteria will take the advantage and keep the radio bearer for transmission leading to unfair treatment of UEs. 
Taking case #1 as an example, UEs may release the unicast/groupcast/broadcast radio bearer if the radio condition is bad and should inform gNB to remove the relevant context. Similarly, UEs configured by the same gNB should follow the same criteria. 
In case #2 SL unicast, one pair of UEs should have same understanding of the condition to establish a new radio bearer or to release an existing radio bearer between them. 

[bookmark: _Ref4072565][bookmark: _Toc7727050]In order to have a unified QoS treatment among UEs, it is needed to specify criteria/triggers to establish and release a SL QoS flow/SLRB.
[bookmark: _Ref4072574][bookmark: _Toc7727051]In case of gNB configured radio bearer, if UE releases one radio bearer according certain criteria, UE should also inform gNB. As such gNB can remove the relevant context. 
[bookmark: _Ref4072582][bookmark: _Toc7727052]In case of gNB configured radio bearer, explicit signaling should be designed to let gNB release a radio bearer of a UE.

Considering congestion control is supported in Rel. 16 and it may be similar as in Rel.15 based on CBR, the criteria to establish and release a radio bearer can be built on top of that. As a simple example, the UE can only trigger radio bearer establishment if there is a candidate carrier/resource pool with CBR lower than the threshold value corresponding to a PQI value. If the channel becomes congested and there is no other candidate carrier/resource pool, the established radio bearer will be released. 
For NR SL unicast, RLM/RLF procedure is supported to manage the unicast connection. The relevant measurements, e.g. RSRP, can be taken in to account as criteria to establish/release a unicast radio bearer.
Besides, the criteria should be either provided by gNB via RRC/SIB, or preconfigured in UEs for out of coverage operation.

[bookmark: _Ref4072594][bookmark: _Toc7727053]Criteria to establish and release a radio bearer take into account other existing functionalities such as congestion control and RLM/RLF procedure. 
[bookmark: _Ref4072603][bookmark: _Toc7727054]The criteria should be either provided by gNB via RRC/SIB, or preconfigured in UEs for out of coverage operation.

[bookmark: _Ref528871418]Conclusions
In section 2 we made the following observations:
Observation 1	Legacy (LTE V2X sidelink) congestion control operates at packet level to decide whether a packet should be dropped or not. If the CBR is high, a UE may continue dropping packets until the CBR becomes low again.
Observation 2	Congestion control does not lead to any radio bearer release in LTE V2X sidelink.
Observation 3	Per-flow QoS model is adopted for NR SL unicast/groupcast/broadcast
Observation 4	In NR Uu, gNB performs admission control such that a requested QoS flow is admitted only if there are enough free resources to support the required QoS, and will revoke established low priority QoS flow/radio bearers when the channel is full and there are newly arrived higher priority services.

Based on the discussion in section 2 we propose the following:
Proposal 1	In NR SL, QoS management, e.g. admission control, at flow/radio bearer level is needed for unicast/groupcast/broadcast to establish, configure, or release a QoS flow/SLRB.
Proposal 2	In order to have a unified QoS treatment among UEs, it is needed to specify criteria/triggers to establish and release a SL QoS flow/SLRB.
[bookmark: _GoBack]Proposal 3	In case of gNB configured radio bearer, if UE releases one radio bearer according certain criteria, UE should also inform gNB. As such gNB can remove the relevant context.
Proposal 4	In case of gNB configured radio bearer, explicit signaling should be designed to let gNB release a radio bearer of a UE.
Proposal 5	Criteria to establish and release a radio bearer take into account other existing functionalities such as congestion control and RLM/RLF procedure.
Proposal 6	The criteria should be either provided by gNB via RRC/SIB, or preconfigured in UEs for out of coverage operation.
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