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1 Introduction
In the email discussion on QoS support for NR [1], the majority of companies preferred a specified configuration of SLRB for unicast, groupcast, and broadcast. Specifically, the UE determines the configuration of the SLRB from the network or from pre-configuration (depending on UE’s coverage status) and applies this configuration to the SLRB.  In addition to the QoS model, the need for admission control was also discussed.  While a majority of companies supported the need for admission control, there was no conclusion on the need for admission control.
In this contribution, we provide more details on the configuration of SLRB to meet each of the QoS-related requirements for NR V2X, as well as the motivation for and types of admission control behaviour which could be studied for NR V2X. 

2 Handling QoS Requirements in NR V2X 
2.1 Configuration of SLRB to Meet PC5 QoS Requirements

According to a majority of companies in the email discussion [1], the understanding is that the UE uses flow-based QoS for unicast and per-packet based QoS for groupcast and broadcast.  Specifically, in the broadcast and groupcast cases, the UE receives a VQI and possibly a communication range with each packet which describes the corresponding QoS requirements.  For the case of unicast, QoS flows will be configured by upper layers and each flow will have an associated VQI.  

In addition, a UE will create one or multiple SLRBs where the AS-layer parameters associated with each SLRB will be (pre)configured.  The SLRBs will be used to carry data which have same/similar VQI.  The mapping of VQI(s) to SLRB could be predefined, preconfigured or configured by the network.  We think (pre)configuration provides the network with greater flexibility in defining how to meet QoS with the given resources allocated for sidelink.  For that reason, the SLRB should be configured with the allowable VQI value(s) of the flows or packets which can be multiplexed over that SLRB.  In addition, packets of same/similar VQIs for different destination IDs should not be multiplexed together in the same logical channel and therefore a SRLB should be unique to a destination ID. 
Proposal 1:
SLRB is associated with one or multiple VQI values, one or more communication range (if provided), and a single L2 destination address for unicast, groupcast, and broadcast.
Latency & Priority

Resource selection in LTE was based on the premise that resources were considered as occupied depending on the received PSSCH RSRP of SCI reserving resources.  In LTE a resource was considered occupied if the PSSCH RSRP of the SCI was above a threshold.  If a UE did not find sufficient resources to perform resource selection, it would decrease the threshold and repeat the selection, resulting in transmissions with additional interference.

The increased interference will compromise the reliability of transmissions, which for NR may not be acceptable.   
Mechanisms for inter-UE and intra-UE prioritization will need to be studied to guarantee the required reliabily in NR. One approach, in case of congestion would be to allow the UE to pre-empt reserved resources based on priority. Depending on the resource selection algorithm, PDB may also be relevant in the pre-emption decision.  
In case of congestion, when a UE detects that another UE is transmitting data of a certain higher priority, it may refrain from transmitting in that transmission opportunity.  A higher priority UE will continue its transmission, with the assumption that the lower priority UE will not transmit in that transmission opportunity.  

Additional, mechiansism in which explicity RAN1 signaling is used to support pre-emption can be discussed in RAN1.  

Proposal 2:
NR V2X supports pre-emption of reserved resources based on transmission priority 
Reliability
In LTE V2X, PPPR was used to determine whether transmission of a particular packet should be duplicated on two separate carriers or not.  Since sidelink packet duplication has been agreed for NR V2X [2], we think a duplicate SLRB (an SLRB where the same packet can be transmitted on two separate carriers) should be defined based on the reliability inherent in the VQI associated with the SLRB.  

Proposal 3:
An SLRB can be configured as duplicate or non-duplicate, depending on the associated VQI.
Data Rate

Contrary to LTE V2X, NR V2X use cases have explicit requirements for data rate [3]. For example, NR requires up to 65Mbps to support automated driving. The support of advanced use cases will result in UEs with varying rate requirements sharing the SL resources.  
In LTE V2X, the amount of resources selected and the number of allowable carriers used by a UE during carrier aggregation was not specified and left to UE implementation.  In order to control QoS with explicit data rate requirements more efficiently, the UE should have some limitations on the amount of resources and/or carriers it can utilize for transmission. Support for varying data rate services can be achieved by enabling/disabling multicarrier transmissions, for instance, or by building in a limit in the number of resources that a UE can reserve/select during resource selection.   
Proposal 4:
An SLRB can be configured with a maximum amount of resources and/or SL carriers which it can utilize, based on VQI. 

2.2  Admission Control for SLRB
In Uu (including V2X over Uu), the network controls the Uu resources and performs admission control to determine whether a new service/DRB should be allowed.  This ensures that sufficient network resources are available to meet the QoS requirements of the currently established DRBs.

In LTE V2X, admission control was not considered and QoS during congestion was managed only by congestion control mechanisms (i.e. limitiation in transmit power, MCS, retransmission, etc).  This was suitable for the per-packet based QoS scheme in LTE because there was no a-priori knowledge of a regular flow of packets associated with a specific QoS.

Unicast in NR V2X, on the other hand, consists of a link establishment procedure initiated by upper layers which involved QoS negotiation between the peer UEs [3].  Similar to Uu, the creation of the link should guarantee that a certain QoS is met throughout the duration of the link. 
Observation 2:
Unicast link establishment and flow-based QoS make it easier to predict resource usage at the AS layer compared to broadcast/groupcast per-packet QoS.
In addition, congestion control in LTE does not provide an adequate mechanism to ensure QoS is met for a specific service or bearer in the context of NR QoS requirements because any service is allowed into the system.  With unicast links we should be able to guarantee the required QoS.  If capacity is reached with the amount of available resources, admission of additional UEs/services may compromise the QoS requirements of other UEs already in the system.  With a more predictable measure of resource usage allowable from unicast establishment, a better way to achieve QoS is to admit only the services whose QoS can be achieved under the current radio conditions.  
Observation 3:
Congestion Control based on TX parameter limitation is an inadequate for satisfying NR QoS requirements.

As a result, we think RAN2 should discuss admission control.  For mode 1 sidelink transmission, the network can control the SL resources and can decide whether a SL bearer can be established or not.  For mode 2, the network may also perform this decision, but this would be contrary to the essence of mode 2 which is to release the network from the burden of resource management.  Also, mode 2 out of coverage cannot rely on the network for bearer establishment decisions.
Proposal 5:
Admission control by the network (for mode 1) and by the UE (at least for mode 2 out of coverage) is supported.  

A number of possible methods for admission control were discussed during the email discussion [1].   As a first step, it should be discussed what type of measurements an admission control decision may be based on.  Since admission control is being used to avoid congestion, an obvious choice would be to use a UE’s CBR measurements for this decision.  Other decision criteria/measurements for admission control decisions should also be considered during the WI phase however.  For instance:

· knowledge (from broadcast signalling) of the existing unicast/groupcast links that are currently sharing the resources and their QoS characteristics

· resource selection results or metrics (number of successful resource selection procedures)
· stored sensing results at the time of bearer establishment decision (such as percentage of available resources)

Finally, since RAN2 is currently discussing a procedure for QoS maintenance of a bearer as part of RRM, a common procedure or set of measurements between admission control and RRM could be used as they have the same effect. 
Proposal 6:
RAN2 studies admission control based on the use of at least CBR and UE sensing results, to predict whether a SLRB can be established to support QoS for unicast.  Details are FFS in the WI phase. 

3 Conclusion

In this contribution the following observations were made on QoS Management for NR V2X:

Observation 1:
The AS-layer transmission or reception parameters configured for a SLRB will allow the UE to meet the QoS associated with that SLRB.

Observation 2:
Unicast link establishment and flow-based QoS make it easier to predicet resource usage at the AS layer compared to broadcast/groupcast per-packet QoS.

Observation 3:
Congestion Control based on TX parameter limitation is an inadequate for satisfying NR QoS requirements.

Based on these observations, the following conclusions were made:

Proposal 1:
SLRB is associated with one or multiple VQI values, one or more communication range (if provided), and a single L2 destination address for unicast, groupcast, and broadcast.

Proposal 2:
NR V2X supports pre-emption of reserved resources based on transmission priority 

Proposal 3:
An SLRB can be configured as duplicate or non-duplicate, depending on the associated VQI.

Proposal 4:
An SLRB can be configured with a maximum amount of resources and/or SL carriers which it can utilize, based on VQI. 

Proposal 5:
Admission control by the network (for mode 1) and by the UE (at least for mode 2 out of coverage) is supported.  

Proposal 6:
RAN2 studies admission control based on the use of at least CBR and UE sensing results, to predict whether a SLRB can be established to support QoS for unicast.  Details are FFS in the WI phase. 
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