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Introduction
Detailed SLRB parameters related to Tx only, both Tx and Rx need to be aligned and Rx only were discussed in the email discussion [1]. In this contribution, we will discuss some controversial issues in the email discussion and some remaining issues, such as what the QoS information is UE reports to NW, PC5 QoS profile in the SIB and PC5 QoS flow to SLRB mapping in pre-configuration.

	Agreements on NR SL QoS and SLRB configurations: 

1: 
Stick to SI phase conclusion that SLRB configurations should be NW-configured and/or pre-configured for NR SL.

2:
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.
3:
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.

4:
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.

5:
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.

6:
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.

7:
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.

8:
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.


Discussion
2.1 QoS information reported to network

As agreed in RAN2, SLRB configuration is network configured for NR SL for RRC_CONNECTED UE. For acquiring SLRB configuration, UE should report the QoS information of the PC5 QoS flow via RRC dedicated signalling to the gNB/ng-eNB. Based on SA2 progress [2], for transmission of a new PC5 QoS flow, UE derives the PC5 QoS parameters for the PC5 QoS flow and assigns a PFI for the PC5 QoS flow. The PFI is unique within a destination L2 ID. The UE V2X layer provides PFI and corresponding PC5 QoS parameters of the PC5 QoS flow to AS layer for per-flow QoS model operations. The PC5 QoS parameters may include PQI, PC5 flow bit rates (GFBR/MFBR) for GBR QoS flow, PC5 Link AMBR for unicast link, Range and value for the QoS characteristics regarding Priority Level, Averaging Window, Maximum Data Burst Volume if default value is not used. That is, the network is not known about the PC5 QoS parameters of the PC5 QoS flow without UE reporting. 

Observation 1: SA2 concluded that PFI is self-assigned by UE V2X layer. The V2X layer provides the PFI and corresponding PC5 QoS parameters of the PC5 QoS flow to AS layer for per-flow QoS model operations. The PFI is unique within a destination L2 ID.

Observation 2: The PC5 QoS parameters may contain PQI, PC5 flow bit rates (GFBR/MFBR) for GBR QoS flow, PC5 Link AMBR for unicast link, Range, and value for the QoS characteristics regarding Priority Level, Averaging Window, Maximum Data Burst Volume if default value is not used.
Therefore, UE should at least report the corresponding PC5 QoS parameters of the PC5 QoS flow to network for SLRB configuration. Consequently, the PC5 QoS flow to SLRB mapping can only be realized by PC5 QoS parameters/profile to SLRB mapping. Since PFI identifying a PC5 QoS flow is also provided to AS layer, UE can report the PFI together with the PC5 QoS parameters of the PC5 QoS flow to network. Thereby the PFI can be used to replace PC5 QoS parameters/profile for PC5 QoS flow to SLRB mapping in SLRB configuration in dedicated signalling, which is less resource consuming. Therefore, it is suggested that UE report both PFI and corresponding PC5 QoS parameters of the PC5 QoS flow to network. Thus, PC5 QoS flow to SLRB mapping could be realized by PFI to SLRB mapping. The QoS information (PFI and corresponding PC5 QoS parameters) of the PC5 QoS flow can be reported in sidelink UE Information or UE assistance information.

Proposal 1: It is suggested that UE reports the PFI and corresponding PC5 QoS parameters of the PC5 QoS flow to network for SLRB configuration. Accordingly, PC5 QoS flow to SLRB mapping in RRC configured SLRB configuration can be realized by PFI to SLRB mapping.

Each PC5 QoS flow is belonging to a source-destination pair (transmitted via the source-destination L2 IDs). V2X layer additionally provides the source/destination L2 ID of the PC5 QoS flow and cast type to the AS layer. It is known that SL broadcast and groupcast only support RLC UM while SL unicast support both RLC UM and AM, so cast type of each PC5 QoS flow should be indicated to network for appropriate SLRB/RLC mode configuration. In last RAN2 meeting, it is agreed that “No need to explicitly include cast type information in SL BSR. The UE can report the cast type of each destination in the SidelinkUEInformation.”.

According to the agreement, the cast type is reported associated with the destination. It is natural that the QoS information of the PC5 QoS flow shall be reported associated with the destination as well. As we know, each SLRB is identified by/within the scope of a source-destination L2 ID pair. It is not clear whether the source L2 ID needs to report to network together with the destination L2 ID to indicate PC5 QoS flows belonging to different source/destination L2 ID. This question is related to whether the destination Layer-2 ID is global uniquely or may be collided across cast types (destination Layer-2 ID address space may overlap across cast type). If the destination L2 ID will not cause conflict, only the destination L2 ID is enough to distinguish PC5 QoS flows or SLRBs of different source/destination L2 IDs. It is not clear whether the destination L2 ID is unique across cast types based on the current SA2 progress. Suppose the destination Layer-2 ID is not global uniquely, cast type together with the destination Layer-2 ID can solve the collision issue across cast type, no matter the the same or different source Layer-2 IDs used for the different cast types. Within the same cast type, for sidelink broadcast and groupcast, the destination is configured by upper layer and may not be collided. Thus, the source Layer-2 ID is not needed to report to network for sidelink broadcast and groupcast.

As we know, for sidelink unicast, the destination Layer-2 ID is the source L2 ID of the peer UE which is assigned by the peer UE. Thus two peer UEs (UE 2 and UE 3) of UE1 may assign the same L2 ID as the source ID, which is the same destination L2 ID from UE1’s perspective. In this case, the collision of destination L2 ID is occur. But we think this issue can be solved by UE implementation, e.g. if UE detects a same L2 ID used as source ID by other UE, it reassign a different L2 ID for itself. With regard to multiple PC5-S unicast links between a pair UE, since these different PC5-S unicast links are used for service types associated with different Application Layer IDs, it is not possible that a same destination L2 ID is used for different PC5-S unicast links. Therefore, source L2 ID is not needed to report to network for sidelink unicast as well.

Proposal 2: Cast type together with the destination Layer-2 ID can solve the ID collision issue across cast types. The source Layer-2 ID is not needed to report to network for all cast types.
2.2 SLRB parameters

As discussed in subsection 2.1, source L2 ID is not needed to reported to network for sidelink broadcast/groupcast and unicast, consequently, source L2 ID is not needed to be considered as one of the SLRB parameters in RRC dedicated configuration. In addition, as discussed above, cast type together with the destination Layer-2 ID can solve the ID collision issue across cast types. Accordingly, the RRC dedicatedly configured SLRB configuration should include the destination L2 ID and cast type information for UE to identify the corresponding SLRB. With regard to PC5 QoS flow to SLRB mapping, as discussed above, it can be realized by PFI to SLRB mapping in RRC configured SLRB configuration.
2.2.1 SLRB parameters in SIB/pre-configuration
Different from RRC dedicated SLRB configuration, SLRB configuration in V2X-specific SIB or pre-configuration are configured without actual available PC5 QoS flows. The SLRB configuration shall not be associated with a destination L2 ID especially for SL unicast. In addition, it is controversial whether SLRB ID and LCID are necessary to be present in SIB-based/pre-configured SLRB configuration. 

If SLRB ID is present, considering UE may only establish several SLRBs for a particular source-destination pair using several SLRB ID identified SLRB parameter sets among the SIB-based/pre-configured SLRB configuration, it may occur that SLRB IDs for the particular source-destination pair is not continuous. This seems not perfect for the specification. Moreover, based on a SLRB ID identified SLRB parameter set, UE is limited to establish only one SLRB within a source-destination pair. On the other hand, an identity to identify/point to a SLRB parameter set is needed to distinguish different sets of SLRB parameters in the SIB-based/pre-configured SLRB configuration. Therefore, SLRB ID can be interpreted as an Index to point to a specific SLRB configuration/parameter set. When UE utilizes the Index pointed SLRB parameter set to establish a SLRB for a particular source-destination, UE can self-assign a SLRB ID for the established SLRB.
Proposal 3: SLRB ID presented in the SIB-based/pre-configured SLRB configuration should be interpreted as an Index of a specific SLRB configuration, i.e. the Index is used to point to a set of SLRB parameters.
The drawback/limitation of the presenting of LCID is the same as SLRB ID as discussed above. In addition, it is not forward compatible if duplication would be supported. So LCID should not be presented in the SIB-based/pre-configured SLRB configuration.

Proposal 4: LCID should not be presented in the SIB-based/pre-configured SLRB configuration.
As aforementioned, since PFI is UE self-assigned and unique within a destination L2 ID, different UEs may assign different PFIs for a PC5 QoS flow with the same PC5 QoS parameters. The PC5 QoS flow to SLRB mapping in SIB-based/pre-configured SLRB configuration can not be realized by PFI to SLRB mapping, instead it should be realized by PC5 QoS profile(s) to SLRB mapping. That is, each SLRB configuration (SLRB parameter set) is associated with one or more PC5 QoS profiles. According to SA2, PC5 QoS profile contains PC5 QoS parameters such as PQI, PC5 flow bit rates for GBR QoS flow, PC5 Link AMBR for unicast link, Range for groupcast and value for the QoS characteristics regarding Priority Level, Averaging Window, Maximum Data Burst Volume if default value (standardized) is not used.

Proposal 5: In SIB-based/pre-configured SLRB configuration, the PC5 QoS flow to SLRB mapping should be realized by PC5 QoS profile(s) to SLRB mapping. 
2.2.2 The Tx/Rx attribute of PC5 QoS flow to SLRB mapping

PC5 QoS flow to SLRB mapping is necessary for Tx UE for all cast types. For sidelink broadcast/groupcast, it is impossible to fix the PC5 QoS flow to SLRB mapping in the specification. So PC5 QoS flow to SLRB mapping is Tx only parameters for broadcast/groupcast. As to sidelink unicast, though it is preferred that the set of Rx only SLRB parameters is up to UE implementation to be aligned with broadcast and groupcast, it can be considered that the PC5 QoS flow to SLRB mapping is informed to Rx UE for Rx only parameters setting. To be specific, the Tx UE may inform the Rx UE of the PC5 QoS flow to SLRB mapping rule via PC5 RRC signaling. Then Rx UE may utilize it for Rx only parameter selection or determining whether to support out of order delivery, etc. In addition, as we discussed in [3], if in-order delivery during PC5 QoS flow remapping is to be considered, the Rx UE may be necessary to know the PC5 QoS flow to SLRB mapping. Therefore, it is beneficial that the PC5 QoS flow to SLRB mapping is designed as a both Tx and Rx related parameter for SL unicast.
Proposal 6: It is beneficial that the PC5 QoS flow to SLRB mapping is designed as a both Tx and Rx related parameter for SL unicast.
2.2.3 Range

According to SA1 requirements of NR V2X, the communication range may vary from 50~1000 meters. PC5 QoS flows within the same destination L2 ID requiring different ranges (very different) should not be mapped to a same SLRB to transmit even the other PC5 QoS parameters are the same. For RRC dedicated configured SLRB parameters, gNB can configure different SLRBs for PC5 QoS flows with different ranges based on the range UE reported. So range to SLRB mapping should not be considered as one of the SLRB parameters in RRC dedicated configuration.
With regard to SIB-based/pre-configured SLRB configuration, it is hard to configure SLRBs cover all different ranges, which is signalling consuming and may be redundant for SLRBs with the same other PC5 QoS parameters while different ranges. Therefore, it is better that range to SLRB mapping is not configured in SIB-based/pre-configured SLRB configuration. If UE has PC5 QoS flows with different ranges, UE itself can establish multiple SLRBs for different ranges based on the SLRB configuration associated with the same PC5 QoS profile of PC5 QoS flows.
Proposal 7: Range to SLRB mapping should not be considered as one of the SLRB parameters in RRC dedicated/ SIB-based/pre-configured SLRB configuration.
2.3 SLRB maintenance when UE coverage/state changes
The network coverage or RRC state of the UE may change from time to time. As we know, UE in different states obtains sidelink transmission resources from different sources. For example, UE in RRC connected acquires sidelink transmission resources from gNB via dedicated signalling, UE in RRC idle/inactive gets it from SIB message and out of coverage UE gets it from pre-configuration. When UE’s coverage or RRC state or communication mode changes, it is not clear how to handle the ongoing data transmission/SLRBs . 

Generally, UE’s network coverage/RRC state/communication mode change can be classified into the following scenarios:
Case 1: UE moves from RRC connected to RRC idle/inactive or out of coverage, or vice versa.
Case 2: RRC idle/inactive or out of coverage UE turns into RRC connected, or vice versa.

Case 3: UE’s communication mode changes from mode 1 to mode 2, or vice versa

Proposal 8: Whether the established SLRBs can be continuously used when UE’s communication mode or network coverage or RRC state changes should be studied.
To ensure service continuity, it is beneficial to keep using the already established SLRBs for ongoing data transmission when UE’s communication mode/network coverage/RRC state changes. But with different communication mode, the SLRB configuration may differ. For example, LCG id is needed for SLRB configuration of mode 1 UE while it is not needed for mode 2 UE. Therefore, some enhancements may need to be considered.
Proposal 9: If UE can keep using the established SLRBs in previous communication mode when changing to new communication mode, some enhancements may need to be considered.
Conclusion
In this contribution, we discussed some remaining issues about NR SL QoS and SLRB, such as what the QoS information is UE reports to NW, the controversial SLRB parameters and SLRB maintenance. And we have the following observations and proposals:
Observation 1: SA2 concluded that PFI is self-assigned by UE V2X layer. The V2X layer provides the PFI and corresponding PC5 QoS parameters of the PC5 QoS flow to AS layer for per-flow QoS model operations. The PFI is unique within a destination L2 ID.

Observation 2: The PC5 QoS parameters may contain PQI, PC5 flow bit rates (GFBR/MFBR) for GBR QoS flow, PC5 Link AMBR for unicast link, Range, and value for the QoS characteristics regarding Priority Level, Averaging Window, Maximum Data Burst Volume if default value is not used.
Proposal 1: It is suggested that UE reports the PFI and corresponding PC5 QoS parameters of the PC5 QoS flow to network for SLRB configuration. Accordingly, PC5 QoS flow to SLRB mapping in RRC configured SLRB configuration can be realized by PFI to SLRB mapping.

Proposal 2: Cast type together with the destination Layer-2 ID can solve the ID collision issue across cast types. The source Layer-2 ID is not needed to report to network for all cast types.
Proposal 3: SLRB ID presented in the SIB-based/pre-configured SLRB configuration should be interpreted as an Index of a specific SLRB configuration, i.e. the Index is used to point to a set of SLRB parameters.
Proposal 4: LCID should not be presented in the SIB-based/pre-configured SLRB configuration.
Proposal 5: In SIB-based/pre-configured SLRB configuration, the PC5 QoS flow to SLRB mapping should be realized by PC5 QoS profile(s) to SLRB mapping. 
Proposal 6: It is beneficial that the PC5 QoS flow to SLRB mapping is designed as a both Tx and Rx related parameter for SL unicast.
Proposal 7: Range to SLRB mapping should not be considered as one of the SLRB parameters in RRC dedicated/ SIB-based/pre-configured SLRB configuration.
Proposal 8: Whether the established SLRBs can be continuously used when UE’s communication mode or network coverage or RRC state changes should be studied.
Proposal 9: If UE can keep using the established SLRBs in previous communication mode when changing to new communication mode, some enhancements may need to be considered.
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