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1
Introduction

In RAN#83, the New WID on 5G V2X with NR sidelink was agreed [1]. One of the objectives is to support QoS management. During the SI phase, whether per-packet QoS model or per-flow QoS model is used for V2X sidelink unicast/groupcast/broadcast was discussed, it was agreed that per-flow QoS model is preferred for unicast and per-packet QoS model is preferred for broadcast and groupcast. Some agreements are cited in below [2]:

	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.

4b: From RAN2 perspective, per-flow QoS model is preferred for NR SL unicast.

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.

4d: Adopt the procedures in Option b and e (corresponding to Option 2 and 5 in Appendix respectively) for NR SL unicast.

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.

4f: RAN2 agrees that from RAN2 perspective, per-packet QoS model is preferred for NR SL broadcast. Also RAN2 prefers to apply per-packet QoS based model for SL groupcast.

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.

4h: Adopt the procedures in Option a, c and d (corresponding to Option 1, 3 and 4 in Appendix respectively) for NR SL broadcast. RAN2 to further decide in which case(s) gNB/ng-eNB configuration and pre-configuration are applied respectively in WI.

5: For NR SL unicast, some SLRB configurations need to be informed by the one UE to the peer UE in SL, including at least SN length, RLC mode (related to also Q9) and PC5 QoS profile associated with each SLRB. Other SLRB related parameters are not excluded.

6: SDAP layer is needed at least for NR SL unicast, performing PC5 QoS flow to SLRB mapping. SDAP layer is not needed for per-packet QoS model, e.g. broadcast.

7: RLC AM is supported for NR SL unicast.

8: Need of admission control in NR SL can be discussed in WI.


In this contribution, we discuss more details on QoS management for NR V2X communication.

2
Discussion

2.1 SLRB configuration 
It was agreed in last RAN2 meeting that for V2X communication in SL unicast/groupcast/broadcast, SLRB configurations are NW configured or pre-configured. For RRC connected UE, SLRB related configuration is RRC dedicated configured by network, while pre-configured for out of coverage UE. The remaining issue is how to configure SLRB for RRC idle/inactive UE, i.e. whether SIB-based SLRB configuration is feasible or pre-configuration is used. 

In LTE V2X, in coverage (RRC idle/connected) UEs are network controlled. RRC idle UE acquires sidelink resource pool and other sidelink configurations from V2X SIBs. Similar to LTE V2X, it is likely that NR RRC idle/inactive UEs are also controlled by network, which acquiring sidelink resource pools and other sidelink configurations via V2X SIB from gNB. Naturally, the SLRB configurations are also included in V2X SIB for RRC idle/inactive UEs. 

Proposal 1: For RRC idle/inactive UE, network configured SLRB configuration is applied, i.e. SIB-based SLRB configuration.
2.1.1 Per-flow QoS model
Per-flow QoS model is preferred for unicast and per-packet QoS model is preferred for broadcast and groupcast was agreed in last RAN2 meeting but the final decision is up to SA2. In the following, we discuss the detailed SLRB configurations and what information UE should provide to network.

For the per-flow QoS model for unicast, each V2X packet passed from upper layer to AS layer is associated with a QFI. For RRC connected UE, UE reports the QFI(s) of the V2X packets to be transmitted to gNB for sidelink resource allocation and SLRB configuration. gNB receives the QFI(s) and determines the SLRB configuration based on the QFI corresponding QoS profile/parameters. At least, the SLRB configuration includes the Tx side related parameters. The question is who determines/how to configure the Rx side related parameters. Since only QFI (not QoS profile) is provided to AS layer, Tx UE cannot configure Rx side parameters for Rx UE. Similarly, based on the QFI sent from Tx UE to Rx UE, the Rx UE also cannot determine the Rx side parameters by itself. Therefore, for the per-flow case, Rx side related parameters should be configured by gNB. 
In detail, the Tx side related parameters of SLRB configuration may contain the mapping between SLRB and QFI, pdcp discard timer, RLC mode, the maximum number of retransmission times, logical channel configuration, etc.. The Rx side parameters at least include pdcp reordering timer (for Rx) and rlc reordering timer (for Rx). If the pdcp SN size and rlc SN size is not default configured, the SLRB configuration may further include the pdcp SN size and rlc SN size, which should be known by both Tx and Rx. In our view, the pdcp SN size and rlc SN size for sidelink communication can be default configured. If the RLC mode is configured as AM, polling related parameters may also be configured. Considering data rate and reliability requirement of V2X service, GBR/non-GBR QoS flow/RB like Uu may also be supported for sidelink unicast communication. Therefore, besides priority, logical channel id and logical channel group id, logical channel configuration may further include PBR and BSD. Finally, gNB sends the SLRB configuration to the RRC connected UE via dedicated RRC signalling. Upon receiving SLRB configuration from gNB, UE transmits Rx side related parameters and parameters should be consistent in Tx and Rx (such as RLC mode, pdcp SN size and rlc SN size, if not default configured) to the peer UE.
Proposal 2: For the per-flow QoS model for unicast, RRC connected UE reports the QFI(s) of the V2X packets to be transmitted to gNB for SLRB configuration.
Proposal 3: For the per-flow QoS model for unicast, besides Tx side related parameters of SLRB configuration, Rx side related parameters should also be configured by gNB.

Proposal 4: Upon receiving SLRB configuration from gNB, UE transmits Rx side related parameters and parameters should be consistent in Tx and Rx (such as RLC mode, pdcp SN size and rlc SN size, if not default configured) to the peer UE.

As to the SIB-based SLRB configuration for RRC idle/inactive UEs, the SLRB configuration may contain several sets of SLRB configurations and the mapping between QFIs and SLRBs. RRC idle/inactive UE maps the V2X packet tagged QFI to the SLRB based on the mapping and uses the corresponding set of SLRB configuration to establish the SLRB.  

Proposal 5: For the per-flow QoS model, the SIB-based SLRB configuration may contain several sets of SLRB configurations and the mapping between QFIs and SLRBs.
2.1.2 Per-packet QoS model
For the per-packet QoS model for groupcast/broadcast, each V2X packet passed from upper layer to AS layer is associated with a PC5 QoS profile. For RRC connected UE, UE reports the PC5 QoS profile to gNB, and then gNB determines the SLRB configuration. Similar to per-flow case, both Tx side and Rx side parameters of SLRB configuration can be configured by gNB. Then UE transmits Rx side related parameters and parameters should be consistent in Tx and Rx to the peer UE. Alternatively, with PC5 QoS profile Tx UE can configure the Rx side parameters for Rx UE, or Rx UE can determine the Rx side parameters based on the receiving PC5 QoS profile sent by Tx UE, which is different from the per-flow case. But it is better for the network to control the Rx side parameters as Tx side. Since RLC AM is not supported for groupcast/broadcast, the detailed SLRB configuration may not include the RLC AM related parameters. Additionally, logical channel configuration such as PBR and BSD cannot be applied for groupcast/broadcast. Other parameters included in SLRB configuration generally are the same as per-flow QoS model for unicast.
Proposal 6: For the per-packet QoS model, RRC connected UE reports the PC5 QoS profile of the V2X packets to be transmitted to gNB for SLRB configuration.
Proposal 7: For the per-packet QoS model, the SLRB configuration at least includes the Tx side related parameters. And it is better for the network to control the Rx side parameters as Tx side.
As to the SIB-based SLRB configuration for RRC idle/inactive UEs, the SLRB configuration may contain several sets of SLRB configurations and each set of SLRB configuration associated with one or more PC5 QoS profiles. RRC idle/inactive UE maps the V2X packet associated with a PC5 QoS profile to the corresponding SLRB and uses the corresponding set of SLRB configuration to establish the SLRB. 

Proposal 8: For the per-packet QoS model, the SIB-based SLRB configuration may contain several sets of SLRB configurations and each set of SLRB configuration associated with one or more PC5 QoS profiles.
2.2 Admission control
In NR Uu, when there is a resource request for configuring a DRB for transmitting some QoS flows, network can perform radio admission control that whether the DRB is allowed to be established based on radio resources and load status. In addition, when there is a resource request for a new QoS flow, network can decide whether the new QoS flow is accepted or rejected in the case of resource limitation and which existing QoS flow could be pre-empted by the new QoS flow due to resource limitation based on QoS parameter ARP. 
In LTE V2X, CBR based congestion control was specified, UE can adapt its transmission parameters for each transmission pool based on (pre-)configured mapping table and measured CBR value. However, it cannot be used to perform admission control of transmission of a specific SL logical channel/SLRB. 
Regarding to NR V2X, as discussed above, bearer based per-flow QoS model will be adopted for at least sidelink unicast. Suppose a new PC5 QoS flow is still allowed when PC5 is congested, the QoS performance of all existing services will be degraded due to transmission parameters adjustment. It would be harmful for some advanced and performance stringent V2X services. Therefore, it will be helpful to decide whether a new PC5 QoS flow requested to be transmitted is allowed or rejected when the sidelink is congested or overload. The similar admission control as Uu could be considered for sidelink communication. Specifically, when a new PC5 QoS flow is available for mode 1 UE, network may control whether it is allowed to be transmitted based on PC5 QoS profiles (e.g. GBR or non-GBR, ARP) obtained from core network and sidelink load status. For mode 2 UE, UE itself can decide whether a PC5 QoS flow is allowed to transmit based on provisioned PC5 QoS parameters and sidelink resource status. 

Proposal 9: It would be helpful that admission control be considered when a new PC5 QoS flow is requested for transmission.
3
Conclusion
In this paper, more details on QoS management for NR V2X communication such as SLRB configuration for per-flow QoS model and per-packet QoS model and admission control were discussed. And we have the following observations and proposals:

Proposal 1: For RRC idle/inactive UE, network configured SLRB configuration is applied, i.e. SIB-based SLRB configuration.
Proposal 2: For the per-flow QoS model for unicast, RRC connected UE reports the QFI(s) of the V2X packets to be transmitted to gNB for SLRB configuration.
Proposal 3: For the per-flow QoS model for unicast, besides Tx side related parameters of SLRB configuration, Rx side related parameters should also be configured by gNB.

Proposal 4: Upon receiving SLRB configuration from gNB, UE transmits Rx side related parameters and parameters should be consistent in Tx and Rx (such as RLC mode, pdcp SN size and rlc SN size, if not default configured) to the peer UE.

Proposal 5: For the per-flow QoS model, the SIB-based SLRB configuration may contain several sets of SLRB configurations and the mapping between QFIs and SLRBs.

Proposal 6: For the per-packet QoS model, RRC connected UE reports the PC5 QoS profile of the V2X packets to be transmitted to gNB for SLRB configuration.
Proposal 7: For the per-packet QoS model, the SLRB configuration at least includes the Tx side related parameters. And it is better for the network to control the Rx side parameters as Tx side.
Proposal 8: For the per-packet QoS model, the SIB-based SLRB configuration may contain several sets of SLRB configurations and each set of SLRB configuration associated with one or more PC5 QoS profiles.
Proposal 9: It would be helpful that admission control be considered when a new PC5 QoS flow is requested for transmission.
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