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Introduction
In the last meeting, SLRB configuration was discussed and a lot of agreements were reached [1]. But there are still some remaining issues, such as Tx/Rx attribute of SLRB identity/destination identity/cast type, outOfOrderDelivery for SL broadcast/groupcast and QoS flow to SLRB mapping in dedicated signalling/SIB/preconfiguration. In this contribution, we will discuss these remaining issues and give our considerations.

	Agreements on SLRB configuration: 

1-1: For SL unicast, SLRB Identity is both Tx and Rx parameter. For SL broadcast and groupcast, FFS on its Tx/Rx attribute, i.e. Tx only or both Tx and Rx.

1-2: For dedicated SLRB configuration, destination identity is one of the SLRB parameters for configuration. It is applicable to SL broadcast, groupcast and unicast. FFS on its Tx/Rx attribute.

1-3: Cast type is considered as one of the SLRB parameters for common configuration via SIB/preconfiguration. It is applicable to SL broadcast, groupcast and unicast. FFS on its Tx/Rx attribute.

3-6: OutOfOrderDelivery is Rx only parameter and applicable to SL unicast. FFS on SL broadcast, groupcast. FFS on TX case.


Discussion
2.1 SLRB parameters

SL RB identity

SL RB Identity is used to identify an SLRB within a source and destination pair. In RRC dedicated signalling, SL RB identity is configured to identity a set of SLRB configuration parameters and to distinguish different SLRBs within a specific destination, which is applicable for all cast types. For SL unicast, it is better to align the SLRB identity between Tx and Rx UE to coordinate Tx and Rx configurations. Tx UE shall configure the SLRB identity to Rx UE via PC5 RRC signalling. Someone concerns that the SL RB identity should be aligned in Tx and Rx for data security protection even for groupcast and broadcast. In our opinion, even AS security protection is to be supported, LCID can be used as an input for AS security instead of BEARER ID as LTE ProSe one-to-many/one-to-one communication does. However, if AS security protection is required to be supported for duplication transmission, LCID cannot use as an input for AS security since one SLRB is associated with two LCHs. That is, SL RB identity instead of LCID should be used as input for AS security only when AS security protection is required to be supported for duplication transmission. Nevertheless, whether data security protection for groupcast and broadcast is supported depends on SA3’s decision.

Observation 1: Only when AS security protection is required to be supported for sidelink duplication transmission, SL RB identity is needed for broadcast and groupcast to be aligned in both Tx and Rx.
Different from RRC dedicated SLRB configuration, SLRB configuration in V2X-specific SIB or pre-configuration are configured without actual available PC5 QoS flows. To cover more services with various QoS requirements, there maybe many sets of SLRB configuration parameters configured in SIB/preconfiguration, thereby the number of SLRB IDs may be more than 16. It was agreed that number of LC id for SL DRB (for a given destination id) is 16. Consequently, UE may choose a SLRB ID (the associated SLRB configuration) greater than 16 to establish a SLRB for a particular source-destination pair. Moreover, based on a SLRB ID identified SLRB configuration parameter set, UE is limited to establish only one SLRB corresponding to the SLRB configuration parameter set within a source-destination pair. It restricts the flexibility at UE. Therefore, it is suggested that SL RB identity is not included in the SLRB configuration in SIB/preconfiguration.
Proposal 1: It is suggested that SL RB identity is not included in the SLRB configuration in SIB/preconfiguration.
Destination identity

In the last meeting, it was agreed that destination identity is one of the SLRB parameters for dedicated SLRB configuration for all cast types to identify which destination the SLRB configuration belongs to. It is known that Rx UE should know the destination ID and can learn it from MAC subheader as legacy. Therefore, destination ID is not needed to be as a SLRB parameter to send to Rx UE, at least for broadcast and groupcast.

As for SL unicast, it depends on which PC5 SRB is used for SLRB configuration for the peer UE. Suppose there are several PC5-S unicast links between a pair UE (i.e. several different destination IDs corresponding to a same peer UE), if separate/dedicated PC5 SRB is used in each source-destination ID pair to transmit PC5 RRC message carrying SLRB configuration, the destination ID is not necessary to be included in SLRB configuration. Otherwise, if a shared PC5 SRB is used between the pair UE to transmit SLRB configurations for all source-destination ID pairs, destination ID is needed to indicate a specific SLRB configuration applied to which source-destination ID pair. As discussed in our companion contribution [1], the shared PC5 SRB is preferred.

Observation 2: Destination ID is needed to indicate a specific SLRB configuration applied to which source-destination ID pair if a shared PC5 SRB is used to configure SLRBs for all source-destination ID pairs between a pair UE.
Proposal 2: Destination ID would be (partly) included in MAC subheader and needs not to be as part of SLRB configuration. While for SL unicast, destination ID is needed in SLRB configuration if a shared PC5 SRB is used to configure SLRBs for all source-destination ID pairs between a pair UE.
For SLRB configuration in SIB/pre-configuration, including destination ID would increase the signalling overhead. Moreover, there is no knowledge of the destination ID for SL unicast before PC5-S link establishment. Thus, destination ID should not be one of the SLRB parameters in SLRB configuration SIB/pre-configuration. UE decides to use the non-destination SLRB configuration parameter set in SIB/preconfiguration to establish a SLRB within a specific source-destination ID pair and includes the (part of) source-destination ID in MAC subheader.
Proposal 3: Destination ID should not be one of the SLRB parameters in SLRB configuration SIB/pre-configuration.
Source identity

As we know, each SLRB is identified by/within the scope of a source-destination L2 ID pair. It was agreed that destination ID is one of SLRB parameters for dedicated SLRB configuration. However, it is not clear whether the source ID is one of SLRB parameters to indicate which source-destination ID pair the SLRB configuration belongs to.
This question is related to whether the destination L2 ID is global uniquely or may be collided across cast types (destination L2 ID address space may overlap among broadcast, groupcast and unicast communication). If the destination L2 ID will not cause conflict, only the destination L2 ID is enough to distinguish SLRBs of different source-destination L2 IDs. However, if the destination L2 ID is not global uniquely, cast type together with the destination L2 ID can solve the collision issue across cast type, no matter the same or different source L2 IDs are used for the different cast types. It was agreed that cast type is considered as one of the SLRB parameters (separate SLRB configuration for broadcast, groupcast and unicast). 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 ID is not needed for SLRB configuration for broadcast and groupcast.

As we know, for sidelink unicast, the destination L2 ID is the source L2 ID of the peer UE which is assigned by the peer UE. There may be two cases for destination ID collision:
- Case 1: 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. 

- Case 2: Suppose there are multiple PC5-S unicast links (Link-1, Link-2 and Link-3) between a pair UE (UE 1 and UE 2), UE1 may use different source ID but the same destination ID for Link-1 and Link-2.
For case 1, we think the collision issue can be solved by UE implementation, e.g. if UE detects a same L2 ID used as source ID by other UE, it reassigns a different L2 ID for itself. For case 2, since these different PC5-S unicast links between a pair UE 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. That is, it is not necessary to consider destination ID collision within unicast communication. Therefore, source L2 ID is not needed for sidelink unicast as well.

Proposal 4: Cast type together with the destination L2 ID can solve the ID collision issue across cast types. The source L2 ID is not needed for SLRB configuration for all cast types.
Cast type

In the last meeting, it was agreed that cast type is considered as one of the SLRB parameters for common configuration via SIB/preconfiguration. It is realized by separate SLRB configurations for broadcast, groupcast and unicast. 
Obviously, cast type needs not to be a SLRB parameters in SLRB configuration to send to the peer UE. Whereas, in ProSe D2D and LTE V2X, ‘version’ field in MAC subheader is defined to indicate ProSe one-to-many/one-to-one communication and V2X communication. In NR V2X, whether cast type should be indicated to Rx UE at MAC subheader or maybe PHY layer is another issue, which is discussed in our companion contribution [2].
Proposal 5: Cast type needs not to be a SLRB parameters in SLRB configuration to send to Rx UE.
outOfOrderDelivery
In NR Uu, outOfOrderDelivery indicates whether the received PDCP SDU for a given SLRB could be delivered to upper layer out of order, which is useful for low latency services such as URLLC and eMBB. NG-RAN configures outOfOrderDelivery based on QoS information of QoS flows mapped to the DRB while without knowledge of any application information (whether the application at UE supports out of order packets from lower layer) from CN or UE. For NR SL, outOfOrderDelivery would also be useful for low latency V2X services for all cast types communication. It is Rx only SLRB parameters. Rx UE may implement based on indication from its upper/application layer. Tx UE is not necessary to know whether application at Rx UE supports out of order delivery from lower layer and whether out of order delivery is applied for a SLRB at Rx UE. 
Proposal 6: OutOfOrderDelivery would also be useful for SL broadcast and groupcast. Tx UE is not necessary to know whether application at Rx UE supports out of order delivery from lower layer or whether out of order delivery is applied for a SLRB at Rx UE. 
2.2 PC5 QoS flow to SLRB mapping

2.2.1 Mapping in RRC dedicated signalling
As discussed in the email discussion [3], based on SA2 progress, NG-RAN has no knowledge about PC5 QoS parameters of each QoS flow if UE does not report. For SLRB configuration including QoS flow to SLRB mapping, RRC connected UE is required to report PC5 QoS parameters of each QoS flow to NG-RAN. As discussed in section 2.1, SLRB is configured per destination in RRC dedicated signalling and cast type together with destination can be used to solve ID collision issue. Accordingly, the QoS info of each QoS flow should be reported per destination and the cast type should be indicated. 

According to TS 23.287, UE V2X layer assigns a PC5 Link Identifier (PLI) for the PC5 unicast link when L2 link establishment is successfully established and maintains the PC5 unicast link profile. In addition, V2X layer provides the PLI and unicast link related information (source L2 ID, destination L2 ID, QoS info) to the AS layer. With this information, it can be considered that PLI is used to replace the reported destination ID for sidelink unicast. It is less resource consuming since PLI is unique within a UE which is less bits than destination L2 ID. In addition, it is not necessary to inform the network when the destination L2 ID associated to the PLI is changed due to privacy requirement. 
Proposal 7: For NG-RAN configuring SLRB configuration, UE is required to report the PC5 QoS parameters per QoS flow per destination and the cast type should be indicated. In addition, for SL unicast, PC5 Link Identifier (PLI) can be considered to replace the reported destination ID.
Based on SA2 progress, 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 (Whether PC5 LINK-AMBR is required and its relationship with UE PC5 AMBR will be reviewed based on RAN design of PC5.), Range and value for the QoS characteristics regarding Priority Level, Averaging Window, Maximum Data Burst Volume if default value is not used. 

Basically, UE shall report all PC5 QoS parameters of the QoS flow provided by upper layer to network. From RAN2’s perspective, we think UE-level AMBR (UE PC5 AMBR that CN provides to NG-RAN) is enough, so no need to add additional link-level AMBR. PQI is mandatory to all QoS flows, PC5 flow bit rates may only be presented for GBR QoS flows for unicast communication and Range may only be presented for QoS flows for groupcast communication. In addition, UE shall report values of QoS characteristics regarding Priority level, Averaging window and MDBV, if provided by upper layer together with standardized PQI to override the default value, to NG-RAN. 

Considering the signalling overhead if PC5 QoS parameters used to represent QoS flow mapped to the SLRB in SLRB configuration, PFI identifying the QoS flow provided by upper layer can be reported together with the PC5 QoS parameters of the QoS flow to NG-RAN. Therefore, QoS flow(s) mapped to the SLRB can be represented by PFI.
Proposal 8: The PC5 QoS parameters reported by UE may include PQI, flow bit rates for GBR QoS flows for unicast communication, range for QoS flows for groupcast communication and values for the QoS characteristics regarding Priority Level, Averaging Window and MDBV together with the PQI to override the default value.
Proposal 9: It is suggested that PFI is reported together with the PC5 QoS parameters of each QoS flow to NG-RAN. Accordingly, QoS flow mapped to a SLRB can be represented by PFI to avoid repeating PC5 QoS parameters.
2.2.2 Mapping in SIB/pre-configuration
For SLRB configuration in SIB, NG-RAN has no knowledge of PC5 QoS parameters of each QoS flow generated by UE. QoS flows mapped to SLRB in SIB can only be described by PC5 QoS parameters. As discussed before, the PC5 QoS parameters may include PQI, flow bit rates and range.
Since NG-RAN cannot control SL scheduling and guarantee the GFBR/MFBR for GBR QoS flows for mode 2, it is meaningless to configure flow bit rates of QoS flows mapped to the SLRB. If QoS flows with the same PQI but different flow bit rates exists, it can leave UE flexibility to establish a single SLRB or different SLRBs to carry the QoS flows. On the other hand, UE can obtain flow bit rates of the QoS flow from upper layer. It can up to UE implementation to select not too little or too much SL resources based on the CBR/PPPP based Tx parameters table to guarantee flow bit rates to some extent. Range may only be configured in SLRB configuration for groupcast.
Proposal 10: In SIB-based/pre-configured SLRB configuration, the QoS flow to SLRB mapping could be simply realized by PQI(s) mapped to the SLRB. Additionally, range may be included for groupcast communication. 
2.3 Timing of QoS reporting
As discussed above, RRC_CONNECTED UE should report the QoS information of each QoS flow to NG-RAN for SLRB configuration and SL resource allocation. Here, we discuss the exact timing that UE initiates the QoS reporting. 

For SL broadcast/groupcast, since there is no mechanism for information exchange/no information need to exchange between the Tx UE and Rx UE, it is definitely that upon receiving the QoS information of a new PC5 QoS flow of an existing destination or a new destination from upper layer, UE immediately reports them to NG-RAN. 

Proposal 11: For SL broadcast/groupcast, it is definitely that upon receiving the QoS information of a new PC5 QoS flow of an existing destination or a new destination from upper layer, UE immediately reports them to NG-RAN for SLRB configuration and SL resource allocation.
However, for SL unicast, the exact time UE reports QoS information of the PC5 QoS flow to gNB is not clear. According to the SA2 specified Layer-2 link establishment procedure for unicast communication, the Direct Communication Request message is transmitted with the source L2 ID (UE1’s L2 ID) and a default destination L2 ID (related to a service type) via PC5 broadcast. Upon receiving the Direct Communication Accept message from a peer UE (e.g. UE2), UE1 obtains the UE2’s L2 ID and the unicast layer-2 link is established successfully. Then UE1 uses the source L2 ID and the peer UE’s L2 ID (as destination) for future signalling and data transmission via the unicast link. After the unicast layer-2 link is established successfully, UE V2X layer provides the unicast link related information including the source L2 ID, destination L2 ID and QoS information of PC5 QoS flow(s) to transmit on the unicast link to the AS layer. In this process, UE1 firstly reports the default destination L2 ID to network for requiring SL broadcast resource to transmit the initial PC5-S message. After the unicast layer-2 link is established successfully and receiving PC5 QoS flow information to transmit on the unicast link, UE1 may report the unicast destination L2 ID (L2 ID of peer UE) and PC5 QoS flow information to network to request SL unicast resources and SLRB configuration.
Observation 3: Only after the unicast layer-2 link is established successfully and receiving PC5 QoS flow information to transmit on the unicast link, UE1 may report the unicast destination L2 ID (L2 ID of the peer UE) and PC5 QoS flow information to network to request sidelink unicast resources and SLRB configuration.

Here, there are two options for UE1 to report the unicast destination L2 ID and PC5 QoS flows’ information to request sidelink unicast resources and SLRB configuration.

Option 1: Upon obtaining UE2’s L2 ID, UE1 firstly informs only the unicast destination L2 ID to gNB to get sidelink unicast resource for initial PC5 RRC procedure (e.g. UE capability exchange and/or PC5 RRC connection if supported). After successful initial PC5 RRC procedure, UE1 reports the PC5 QoS flows’ information of the unicast destination L2 ID for SLRB configuration. Upon receiving the SLRB configuration, UE1 initiates PC5 AS configuration (SLRB configuration) with UE2. If receiving a new PC5 QoS flow information of an existing destination L2 ID (unicast link), UE directly reports the new PC5 QoS flow information to gNB since initial PC5 RRC procedure with the destination L2 ID has accomplished.
Option 2: Upon obtaining UE2’s L2 ID, UE1 reports both the unicast destination L2 ID and the available PC5 QoS flows’ information to gNB. gNB configures both the sidelink unicast resource for initial PC5 RRC procedure and the SLRB configuration. UE1 can firstly initiates initial PC5 RRC procedure with UE2 and then performs PC5 AS configuration (SLRB configuration) after the successful initial PC5 RRC procedure. Or the initial PC5 RRC procedure and the PC5 AS configuration may be performed/transmitted together (within a same MAC PDU).
As we can see, in Option 1, UE1 initiates the sending of sidelinkUEInformation two times to report the unicast destination L2 ID and PC5 QoS flows’ information separately. The reporting of PC5 QoS flows’ information and obtaining SLRB configuration from network only after successful initial PC5 RRC procedure with the peer UE. It is more reliable and has no waste of signalling consuming of SLRB configuration and sidelink resources if initial PC5  RRC procedure is failed. In Option 2, if PC5 RRC procedure is failed, the configured SLRB configuration will be wasted and mechanism for UE to inform gNB to release the configured sidelink resources may be needed, especially for configured grant type 2 resources. 
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Figure 1. Option 1
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Figure 2. Option 2
Proposal 12: As a baseline, upon obtaining peer UE’s L2 ID, the initiating UE could firstly report only the unicast destination L2 ID (i.e. L2 ID of peer UE) to gNB to get sidelink unicast resource for initial PC5 RRC procedure (e.g. UE capability exchange and/or PC5 RRC connection if supported), and then report the QoS information of PC5 QoS flow(s) of the destination L2 ID for SLRB configuration after the initial PC5 RRC procedure is succeed. On this basis, optimization could be considered.
Conclusion
In this contribution, we discussed some remaining issues on SLRB configuration, such as the controversial SLRB parameters,  QoS flow to SLRB mapping in dedicated signalling/SIB/preconfiguration and the timing of QoS reporting. And we have the following observations and proposals:
Observation 1: Only when AS security protection is required to be supported for sidelink duplication transmission, SL RB identity is needed for broadcast and groupcast to be aligned in both Tx and Rx.
Proposal 1: It is suggested that SL RB identity is not included in the SLRB configuration in SIB/preconfiguration.
Observation 2: Destination ID is needed to indicate a specific SLRB configuration applied to which source-destination ID pair if a shared PC5 SRB is used to configure SLRBs for all source-destination ID pairs between a pair UE.
Proposal 2: Destination ID would be (partly) included in MAC subheader and needs not to be as part of SLRB configuration. While for SL unicast, destination ID is needed in SLRB configuration if a shared PC5 SRB is used to configure SLRBs for all source-destination ID pairs between a pair UE.
Proposal 3: Destination ID should not be one of the SLRB parameters in SLRB configuration SIB/pre-configuration.
Proposal 4: Cast type together with the destination L2 ID can solve the ID collision issue across cast types. The source L2 ID is not needed for SLRB configuration for all cast types.
Proposal 5: Cast type needs not to be a SLRB parameters in SLRB configuration to send to Rx UE.
Proposal 6: OutOfOrderDelivery would also be useful for SL broadcast and groupcast. Tx UE is not necessary to know whether application at Rx UE supports out of order delivery from lower layer or whether out of order delivery is applied for a SLRB at Rx UE. 
Proposal 7: For NG-RAN configuring SLRB configuration, UE is required to report the PC5 QoS parameters per QoS flow per destination and the cast type should be indicated. In addition, for SL unicast, PC5 Link Identifier (PLI) can be considered to replace the reported destination ID.
Proposal 8: The PC5 QoS parameters reported by UE may include PQI, flow bit rates for GBR QoS flows for unicast communication, range for QoS flows for groupcast communication and values for the QoS characteristics regarding Priority Level, Averaging Window and MDBV together with the PQI to override the default value.
Proposal 9: It is suggested that PFI is reported together with the PC5 QoS parameters of each QoS flow to NG-RAN. Accordingly, QoS flow mapped to a SLRB can be represented by PFI to avoid repeating PC5 QoS parameters.
Proposal 10: In SIB-based/pre-configured SLRB configuration, the QoS flow to SLRB mapping could be simply realized by PQI(s) mapped to the SLRB. Additionally, range may be included for groupcast communication. 
Proposal 11: For SL broadcast/groupcast, it is definitely that upon receiving the QoS information of a new PC5 QoS flow of an existing destination or a new destination from upper layer, UE immediately reports them to NG-RAN for SLRB configuration and SL resource allocation.
Observation 3: Only after the unicast layer-2 link is established successfully and receiving PC5 QoS flow information to transmit on the unicast link, UE1 may report the unicast destination L2 ID (L2 ID of the peer UE) and PC5 QoS flow information to network to request sidelink unicast resources and SLRB configuration.

Proposal 12: As a baseline, upon obtaining peer UE’s L2 ID, the initiating UE could firstly report only the unicast destination L2 ID (i.e. L2 ID of peer UE) to gNB to get sidelink unicast resource for initial PC5 RRC procedure (e.g. UE capability exchange and/or PC5 RRC connection if supported), and then report the QoS information of PC5 QoS flow(s) of the destination L2 ID for SLRB configuration after the initial PC5 RRC procedure is succeed. On this basis, optimization could be considered.
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