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1. Introduction

In RAN2#106 and RAN2#107 meeting, SLRB issues were discussed and the following agreements had been reached [1][2]:
On the basis of agreements, there still some remaining issues need to be further study which are listed as follows:
1)
FFS on the exact timing about when UE initiates QoS information reporting.

2)
FFS when the UE establishes/reconfigures the SLRB after receiving the SLRB configurations. 

3)
FFS what the reported QoS information is (e.g. PFI, PC5 QoS profile, etc.) and what is used to realize the PC5 QoS flow to SLRB mapping.

In this contribution, the details related to the FFS issues of the SLRB configuration especially on 1) and 2) are discussed and the corresponding solutions are proposed to support the NR V2X sidelink radio configurations for advance services.
2. Discussion
As figure1 shown, a PDU session is established between peer UEs (i.e., UE1 and UE2) for sidelink unicast. The QoS flow is the finest granularity of QoS differentiation in a PDU session. A PDU session may contain one or multiple QoS flows, and a QoS flow is identified within a PDU session by a QoS flow ID (QFI). One or more QoS flows can be mapped to the same SLRB, and one QoS flow can only be mapped to one SLRB.
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Figure1. SLRB schematic diagram for SL unicast 
When NR V2X sidelink UE initiates a new QoS flow, UE can first derive the identifier of the associated PC5 QoS flow (s) (i.e. PC5 QFI) based on the PC5 rules provisioned by upper layer, and may then determine the SLRB configuration corresponding to the incoming QoS flow and perform SLRB to QoS flow mapping [3]. According to the RAN2 agreements, for an RRC-IDLE/INACTIVE UE, the gNB/ng-eNB may provide SLRB configurations and configure the PC5 QoS profile to SLRB mapping via V2X-specific SIB. For an RRC-connected UE, for transmission of a new PC5 QoS flow, it may report the QoS information of the PC5 QoS flow via RRC dedicated signaling to the gNB/ng-eNB. However, QoS information reporting and dedicated SLRB configurations from gNB for each incoming PC5 QoS flow may cause signaling overhead, and on the other hand, due to the actual radio conditions and channel occupation, UE may not receive SLRB configuration in a timely and reliable manner, which is intolerable for some traffic which have stringent QoS requirements.
Observation1: QoS information reporting and dedicated SLRB configuration from gNB/ng-eNB for each incoming PC5 QoS flow may cause signaling overhead and latency problem.

Therefore, for better guaranteeing QoS requirements for advance services, it is straightforward for gNB to configure the mapping relationship between SLRB configuration and PC5 QoS flow via V2X-specific SIB. More specially, multiple sets of SLRB configurations corresponding to different kinds of QoS flows are configured by gNB via SIB, and the SLRB configurations should guarantee QoS requirements of corresponding QoS flows respectively, e.g. for latency-sensitive traffic, the SLRB configuration which guaranteeing QoS requirements for urgent service is configured. When UE initiates a new PC5 QoS flow, if corresponding SLRB configuration for the incoming PC5 QoS flow is received in V2X-specifc SIB, UE performs PC5 QoS flow and SLRB mapping according to this SLRB. Otherwise, UE reports QoS information of the PC5 QoS flow via RRC dedicated signaling to gNB.
Proposal 1: gNB configures sets of SLRB configurations corresponding to different kinds of QoS flows via SIB. Initiating UE detects whether corresponding SLRB configuration for the incoming PC5 QoS flow is in SIB firstly. If so, UE uses the SLRB configuration. Otherwise, UE initiates a new QoS information reporting to gNB. 
On the other hand, upon receiving the new PC5 QoS flow from upper layer for a destination, UE detects that if there have existing established SLRB corresponding to this PC5 QoS flow. If so UE using the existing established SLRB. Otherwise, UE reports QoS information of the PC5 QoS flow via RRC dedicated signaling to gNB.
Proposal 2: If there have existing established SLRB configuration corresponding to the PC5 QoS flow, UE using the existing SLRB. Otherwise, UE initiates a new QoS information reporting to gNB.  
While service is ongoing, the state of UE may change, which include the cases that UE transferring from RRC_CONNECTED to RRC_IDLE/INACTIVE, or from in coverage to out of coverage, or the communication mode of one UE for one specific QoS flow or multiple QoS flows change from mode1 to mode2. Since the SLRB configuration for different UE state may be different, e.g. some SR/BSR related or scheduling related parameters are unnecessary for mode2 UE while essential for mode1 UE, etc. For better guaranteeing the QoS requirement and ensure service continuity of ongoing service, some enhancements need to be considered. 
On one hand, Tx UE may keep using previous established SLRB, i.e. SLRB ID not change, but update partial specific SLRB parameters. And on the other hand, Tx UE may update the SLRB, such as switch to another SLRB or establish a new SLRB which corresponding to current UE state, i.e. SLRB ID change. Meanwhile, Tx UE informs Rx UE the update if necessary to align with the SLRB configurations related to both Tx and Rx. 
Proposal 3: Tx UE updates the SLRB or keeps using the previous SLRB but updates specific SLRB parameters when UE state changes, and informs Rx UE the update if necessary.
When SLRB configurations are configured or pre-configured to Tx UE, which include the SLRB parameters that are only related to Tx, as well as the SLRB parameters that are related to both Tx and Rx. Tx UE needs inform one or multiple sets of SLRB configurations to Rx UE by PC5-RRC signaling to align with Rx UE about the Tx and Rx related SLRB configurations, which may including SLRB ID(s), corresponding QoS flow(s) information and SLRB parameters, Rx UE needs determine to accept or reject the SLRB configurations based on its own assessment or condition, and then  transmits acknowledge or reject feedback to Tx UE. 
Proposal 4: Rx UE may accept or reject the SLRB configurations from Tx UE based on its determination and transmits acknowledge or reject feedback to Tx UE.
3. Conclusion

In this contribution, we discuss the SLRB configuration for NR V2X UE, and have following observations and proposals:
Observation1: QoS information reporting and dedicated SLRB configuration from gNB/ng-eNB for each incoming PC5 QoS flow may cause signaling overhead and latency problem.

Proposal 1: gNB configures sets of SLRB configurations corresponding to different kinds of QoS flows via SIB. Initiating UE detects whether corresponding SLRB configuration for the incoming PC5 QoS flow is in SIB firstly. If so, UE uses the SLRB configuration. Otherwise, UE initiates a new QoS information reporting to gNB. 
Proposal 2: If there have existing established SLRB configuration corresponding to the PC5 QoS flow, UE using the existing SLRB. Otherwise, UE initiates a new QoS information reporting to gNB.  

Proposal 3: Tx UE updates the SLRB or keeps using the previous SLRB but updates specific SLRB parameters when UE state changes, and informs Rx UE the update if necessary.
Proposal 4: Rx UE may accept or reject the SLRB configurations from Tx UE based on its determination and transmits acknowledge or reject feedback to Tx UE.
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Agreements on NR SL QoS and SLRB configurations in RAN2#106: 


For an RRC_CONNECTED UE, for transmission of a new PC5 QoS flow, it may report the QoS information of the PC5 QoS flow via RRC dedicated signalling to the gNB/ng-eNB. FFS on the exact timing about when UE initiates.


For an RRC_CONNECTED UE, the gNB/ng-eNB may provide SLRB configurations and configure the mapping of PC5 QoS flow to SLRB via RRC dedicated signalling, based on the QoS information reported by the UE. The UE can establishes/reconfigures the SLRB only after receiving the SLRB configuration. FFS when the UE establishes/reconfigures the SLRB.


FFS what the reported QoS information is (e.g. PFI, PC5 QoS profile, etc.) and what is used to realize the PC5 QoS flow to SLRB mapping (e.g. PFI to SLRB mapping, QoS profile to SLRB mapping, etc.), depending on SA2 conclusion on how PFI is assigned.


For RRC_IDLE/INACTIVE UEs, the gNB/ng-eNB may provide SLRB configurations and configure the PC5 QoS profile to SLRB mapping via V2X-specific SIB. When an RRC_IDLE/INACTIVE UE initiates the transmission of a new PC5 QoS flow, it establishes the SLRB associated with the PC5 QoS profile of that flow based on SIB configuration.


FFS how to describe each PC5 QoS profile in the SIB, pending SA2’s final conclusion on what PC5 QoS parameters are included in a PC5 QoS profile.


For OoC UEs, SLRB configurations and the mapping of PC5 QoS profile to SLRB are pre-configured. When an OoC UE initiates the transmission of a new PC5 QoS flow, it establishes the SLRB associated with the flow based on pre-configuration.


FFS what is used to realize for PC5 QoS flow to SLRB mapping in pre-configuration (e.g. PFI to SLRB mapping, QoS profile to SLRB mapping, etc.), depending on SA2 conclusion on how PFI is assigned.


Agreements on SLRB configuration in RAN2#107:


The mapped QoS flow(s) to SLRB is considered as one of the SLRB parameters for configuration. It is applicable to SL broadcast, groupcast and unicast. For unicast it is applicable to both Tx and Rx, for groupcast and broadcast, it is applicable to only TX.


Transmission range to SLRB mapping is considered as one of the SLRB parameters for configuration.
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