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1 Introduction
In the SI stage, RAN2 discussed and agreed stage-2 level procedure and signalling flow regarding NR SL QoS handling, mainly focusing on the SLRB configuration [1], based on SA2 SI output recorded in TR 23.786 [2]. 

However, with SA2 entering the normative phase, there were some more recent and updated SA2 conclusions reached on NR PC5 QoS handling which are now captured in TS 23.287 [3]. These conclusions can lead to potential impacts on previous RAN2 conclusions made during SI phase. 

In this contribution, therefore, we discuss more details about NR SL QoS handling from RAN2 perspective, based on the latest SA2 conclusions reached so far in the normative phase.
2 Discussion 
During the SI phase, RAN2 agreed that in NR SL the SLRBs should be NW-configured/pre-configured, instead of being up to UE implementation as in LTE SL anymore. The main intention for this, as per the majority’s view [4], is to make the SLRB configuration under the NW control, and thus prevent the greedy UEs from setting aggressive SLRB parameters arbitrarily, which can results in harm to the overall performance of the whole system. This intention should still be adhered to in the WI, as the starting point for further normative design. 

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

For the SLRB (pre-)configuration, RAN2 agreed the high-level procedures and signalling flows between the UE and gNB/ng-eNB as captured in [1], and they were based on the RAN2 preference/assumption that SL unicast applies per-flow QoS model and SL groupcast/broadcast apply per-packet QoS model. However, in the last SA2 meeting, it was finally decided by SA2 that NR PC5, in the upper layers, will apply the uniform per-flow QoS model for all SL unicast, groupcast and broadcast, and this is informed to RAN2 as follows [5]:
	SA2 Response: It was agreed in SA2 to use the bearer based QoS Model (i.e. Per-Flow QoS model) for unicast, groupcast and broadcast operations (please see the attached S2-1904426). SA2 believes that a single PC5 QoS model for all NR sidelink cast type aligned with the Uu QoS model simplifies the overall system behavior. SA2 kindly requests RAN2 to take this information into account in their work.


Observation 1: The final decision of SA2 is that the per-flow QoS model is used uniformly for NR SL unicast, groupcast and broadcast. 

The signalling flow for the SLRB (pre-)configuration concluded during SI phase for the per-flow QoS model is now placed in the Appendix [1]. Nevertheless, during the SI phase, the discussion on in which cases these signalling flows are applied was left to the WI [6]:

	Agreements on QoS:

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.


Based on these SI conclusions, below we discuss which specific SLRB (pre-)configuration procedures adapt to which specific cases, and provide more stage-3 details on signalling aspects. 
2.1 Aspects common to SL unicast, groupcast and broadcast
We first focus on some aspects that can be applied to all types of cast. First, Figure A-1 in the Appendix was agreed to enable an RRC_CONNECTED UE, when initiating the transmission of a PC5 QoS flow, to report the identifier of the PC5 QoS flow (i.e. PFI), so as to make the gNB/ng-eNB aware of which PC5 QoS flow are initiated for transmission by the UE and configure SLRB as per its associated QoS profile accordingly. The technical essence of the procedure is to enable the UE to directly report the QoS information of the PC5 QoS flow(s) initiated for transmission to the gNB/ng-eNB, which helps the gNB/ng-eNB to decide for which PC5 QoS flows the SLRB actually needs to be configured. This can have benefits from the perspective of signalling overhead, compared with configuring SLRBs for all PC5 QoS flows at one time (regardless of which flow are currently really initiated for transmission).

Whilst the UE reporting of QoS information for SLRB request is still needed from our perspective, it now becomes uncertain what such QoS information reported actually should be based on the latest SA2 progress. As per the SI conclusion of RAN2, the UE reports the PFI to the gNB/ng-eNB, under the assumption that, as in Uu: 1) the PFI is derived from the PC5 QoS rules configured by the CN at the UE side; 2) the gNB/ng-eNB can derive the PC5 QoS profile of the QoS flow identified by that PFI from the PC5 QoS profile associated with each PFI configured by the CN. However, now SA2 is considering PFI to be self-assigned by the UE itself or pre-configured inside the UE [3]: 
	Editor's note:
It is FFS how to determine PC5 QoS Flow Identifiers, i.e. self-assigned or pre-configured.


If the PFI is self-assigned or pre-configured by/in the UE, instead of being configured and indicated to RAN by the CN as in Uu, the gNB/ng-eNB may not know to which specific PC5 QoS flow each PFI is actually refers, and thus may be unable to derive the specific PC5 QoS profile of a PC5 QoS flow from the PFI value. In this case, it may not be feasible for the UE to report only PFI. Instead, the specific QoS profile of the PC5 QoS flow may need to be reported by the UE, and the gNB/ng-gNB may thus need to configure the mapping between PC5 QoS profile and SLRBs (rather than “PFI to SLRB mapping”).  
Considering that now SA2 has not made firm conclusion on how the PFI is assigned, we think that based on the SI conclusion, RAN2 can first confirm that an RRC_CONNECTED UE can report QoS information to request SLRB configuration for a new PC5 QoS flow initiated for transmission, and the gNB/ng-eNB can configure the SLRBs associated with each PC5 QoS flow. We leave what the reported QoS information should be and how the PC5 QoS flow to SLRB mapping is configured (whether use PFI or QoS profile as the anchor) as FFS, depending on SA2 further progress. 
Proposal 2: For an RRC_CONNECTED UE, when it initiates the 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. 

Proposal 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 establishes the SLRB when receiving the SLRB configuration.
Proposal 4: FFS what the reported QoS information is (e.g. PFI, PC5 QoS profile, etc.) and what acts as the anchor for 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, there was actually no solution concluded during the SI phase regarding how the SLRB configuration should be done based on the per-flow QoS model. Some companies once proposed to use SIB to configure the SLRBs as NW configuration. However, the key problem for such a proposal is that, different UEs may have a different PFI assignment, so that the same PFI of different UEs may in fact correspond to different PC5 QoS profiles (i.e. UE-specific PFI assignment), no matter whether the PFI assignment is performed by the CN or is self-assigned by the UE. This makes the gNB/ng-eNB unable to configure an SLRB associated with each PFI in the SIB, because it cannot ensure that the SLRB configured for a PFI matches the actual PC5 QoS profile associated with this PFI for every UE under its coverage (e.g. if PFI = 1 corresponds to QoS profile 1 inside UE1 but corresponds to QoS profile 2 inside UE2, based on which QoS profile should the SLRB associated with PFI = 1 be configured in the SIB?). 

By contrast, it was agreed by SA2 that, though PFI may not be standardized, the PQI is standardized to express a portion of PC5 QoS parameters for each PC5 QoS flow [3]. Also, SA2 informed RAN2 that the PC5 QoS parameters of V2X packets (i.e. the parameters in the PC5 QoS profile) will be indicated to the AS [5]: 
	SA2 Response: SA2 has agreed that PC5 QoS parameters (please see the attached S2-1904448) will be provided to the AS layer but have not yet determined how this will occur. SA2 will keep RAN2 informed of the progress of the work in SA2.


Considering that each SLRB is eventually configured based on the PC5 QoS profile(s) of the associated QoS flow(s), it is straightforward to just configure the mapping of PC5 QoS profile (e.g. PQI + GFBR/MFBR + others) to SLRB in the SIB, so that for each RRC_IDLE/INACTIVE UE, as long as the transmission of a PC5 QoS flow is triggered and the specific PC5 QoS profile is instructed to the AS, the UE can establish the SLRB associated with this QoS profile as per SIB configuration, regardless of what the PFI value actually is. 
Therefore, we have the following proposal for RRC_IDLE/INACTIVE UEs:

Proposal 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. 
Proposal 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. 
For OoC UEs, we agreed the procedure in Figure A-2 to use pre-configured PC5 QoS rules in the upper layers, and pre-configured PC5 QoS flow to SLRB mapping as well as SLRB configurations in the AS. However, since SA2 is considering whether the PFI is self-assigned or pre-configured as shown above, it is still unclear whether the QoS flow to SLRB mapping can be pre-configured with PFI as the anchor. Specifically, if the PFI is also assigned by pre-configuration, then the pre-configuration can coordinate properly the PFI output from the PC5 QoS rules and that used to associate SLRBs, in which case the PFI to SLRB mapping can be pre-configured. Otherwise, if the PFI is self-assigned other than pre-configuration, then PFI to SLRB mapping cannot be pre-configured, since the specific QoS profile for each PFI assigned by the UE is unknown to the pre-configuration. 

To this end, RAN2 can first confirm the need for the pre-configured SLRBs as well as the mapping of PC5 QoS flow to SLRB, and then decide further what is used as anchor for such mapping. 

Proposal 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. 
Proposal 8: FFS what is used as the anchor 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.
2.2 Aspects specific to SL unicast, groupcast and broadcast
Based on the SI phase discussion, the SLRB configurations for SL unicast, groupcast and broadcast respectively may include different parameters, and this is tightly related to whether it is possible for the UEs to exchange in the SL some SLRB configurations among/between each other. To this end, in this section, we discuss some details for SLRB configuration that are specific to SL unicast, groupcast and broadcast respective. 
· Unicast
There can be 3 types of SLRB parameters: 
· “TX-only parameters”, which are the parameters only related to TX on each SLRB (e.g. LCH-config., discard timer, etc.), 
· “TX-RX aligned parameters”, which are the parameters that are related to both TX and RX and need to be aligned between the UE and its peer UE on the corresponding SLRB (e.g. SN length, RLC mode, etc.)
· “RX-only parameters”, which are the parameters only related to RX on each SLRB (e.g. t-reassembly, t-reordering, etc.). 

In the SI phase, we agreed that those “TX-RX aligned parameters” can be configurable for the SLRB (pre-)configured for unicast, so that these parameters can be informed from the UE initiating the transmission of some certain PC5 QoS flows
 to the peer UE. These “TX-RX aligned parameters” include SN length, RLC mode and PC5 QoS profile associated with each SLRB. 
Specifically, we would like to have some more clarifications on this “PC5 QoS profile associated with each SLRB”. First, this is actually used by the initiating UE to tell its peer UE the “PC5 QoS profile to SLRB mapping” which is an AS configuration for the SLRBs already established by the initiating UE, and this is used for the peer UE to set those “RX-only parameters” for reception on corresponding SLRBs based on the actual QoS requirements. Therefore, it has nothing to do with the so called “QoS negotiation” to happen in the upper layers and being discussed in SA2. 
Additionally, via the exchange of PC5 QoS profile(s) associated with each SLRB from the initiating UE to the peer, we think the peer UE is already able to set proper values for the “RX-only parameters” to be used for reception on each SLRB by proper implementation, as it now knows the specific QoS requirements of the data received on each SLRB respectively. In more detail, since a UE can only distinguish the data belonging to different SLRBs (i.e. MAC SDUs) within a received MAC PDU via the LCIDs, and accordingly de-multiplex them into different SLRBs for reception respectively; therefore, for above “TX-RX aligned parameters”, it should be the SN length, RLC mode and PC5 QoS profile(s) associated with each LCID that need to be informed in SL via PC5 RRC message from the initiating UE to the peer in SL.  
By all above discussions, we have the following proposals for SL unicast:
Proposal 9: For SL unicast of a UE, the NW-configured/pre-configured SLRBs configurations include the SLRB parameters that are only related to TX, as well as the SLRB parameters that are related to both TX and RX and need to be aligned with the peer UEs. 

Proposal 10: For SL unicast, the initiating UE informs the peer UE of the SN length, RLC mode and PC5 QoS profile(s) associated with each LCID via PC5 RRC message (as the SLRB parameters that need to be aligned between two UEs). FFS if any other SLRB parameters need to be signalled in SL. 

Some companies once proposed to enable the initiating UE to signal also those “RX-only parameters” to the peer UE. However, as said earlier, with the mapping of PC5 QoS profile to SLRBs (i.e. identified by LCIDs) signalled in SL to the peer UE as in Proposal 10, the peer can already set proper “RX-only parameters” for each SLRB properly based on UE implementation. This is the simplest way from our perspective, and may avoid unnecessary SL signalling overhead by including all those specific “RX-only parameters” in PC5 RRC message. Furthermore, some companies might even think about enabling the initiating UE to configure “TX-only parameters” to the peer, so that the peer does not need to request SLRB configurations from its own serving gNB/ng-eNB. This is unacceptable from the NW vendor’s perspective, because this may mean that the transmission behaviour of a UE is under the full control of the other UE, instead of following the control of the gNB/ng-eNB covering it. This issue is even more serious, when the two UEs are under the coverage of two different gNBs/ng-eNBs. 
As a summary, we propose not to enable a UE to configure either the “RX-only parameters” or “TX-only parameters” to its peer UE in SL, with how to set the former up to UE implementation. 
Proposal 11: Do not allow a UE to configure “SLRB parameters only related to RX” or “SLRB parameters only related to TX” for the peer UE in SL via PC5 RRC message. 

Proposal 12: For SL unicast, how to set SLRB parameters only related to RX is up to UE implementation (based on PC5 QoS profile(s) associated with each LCID signalled from initiating UE to the peer UE).
· Groupcast and Broadcast

In SL groupcast and broadcast, when a UE initiates the transmission of some specific PC5 QoS flows, it is now facing multiple peer UEs for reception. Considering the complexity, it was agreed during the SI phase not to exchange SLRB configurations in SL between the initiating UE and its peer UEs for broadcast or groupcast. This means that those “TX-RX aligned parameters” should be fixed in the Spec for the SL groupcast or broadcast SLRBs, instead of being configurable as in unicast. We think this should be confirmed by RAN2, and thus only the TX-only parameters should be configurable by the NW/pre-configuration for SL groupcast or broadcast.

Proposal 13: For SL groupcast or groupcast of a UE, the NW-configured/preconfigured SLRBs include the SLRB parameters that are only related to TX. 

Proposal 14: Those SLRB parameters which are related to both TX and RX and thus need to be aligned between a UE and all its peer UE(s) should be fixed in the Spec for SL groupcast and broadcast. 

Regarding those “RX-only parameters”, we would like to leave them to UE implementation as in LTE SL for simplicity. 

Proposal 15: For SL groupcast or broadcast, how to set SLRB parameters only related to RX is up to UE implementation
It can be seen from above discusion that the SLRB configuration for unicast, groupcast and broadcast may be different with each other. So it is straightforward that the SLRBs should be (pre-)configured separately by the cast type. 
Proposal 16: SLRB configurations should be (pre-)configured for SL unicast, groupcast and broadcast separately (e.g. SLRB-ConfigForUnicast, SLRB-ConfigForGroupcast, SLRB-ConfigForBroadcast). 
2.3 Others aspect (with other topic’s dependency)
It is now enthusiastically discussed in SA2 whether there will be multiple PC5-S connections for different services between the two UEs involved in SL unicast communication. Generally, the PC5-S connection should be identified by different {SRC L2 ID, DST L2 ID} pairs between the two UEs in the AS. Whereas at the initiating UE side the SLRBs used for the data transmission associated with different DST L2 IDs should still be distinguished, with each DST L2 ID identifying a group of SLRBs used for corresponding service data transmission (due to perhaps the “DST-to-Frequency” mapping in the upper layers), it is however not clear whether the SLRB configurations (i.e. those “TX-RX aligned parameters”) should be signalled in SL in a per {SRB L2 ID, DST L2 ID} pair manner or in a per UE pair manner. RAN2 may need to discuss this issue. 
Proposal 17: If SA2 agrees to introduce multiple PC5-S connections between two UEs involved in unicast, RAN2 to discuss if the SLRB configurations should be signalled in SL in a per {SRB L2 ID, DST L2 ID} pair (i.e. per PC5-S connection) manner or in a per UE pair manner. 
Another basic question is how to choose SLRB model for NR SL, i.e. either uni-directional SLRB or bi-direction SLRB. In LTE SL, each SLRB is uni-directional, and this works due to a couple of reasons like only RLC UM supported, no AS configuration exchanged between two UEs, etc. However, this issue, in NR, is heavily dependent on how to support RLC AM for SL unicast, as discussed in our paper [7]. RAN2 may need to discuss this issue by taking into account the RLC AM support. 
Proposal 18: RAN2 to discuss whether SLRB for NR SL should be uni-directional or bi-directional by taking into account RLC AM support. 
3 Conclusions
The NR SL QoS handling was discussed in this paper. Observations and proposals are listed as follows:
Observation 1: The final decision of SA2 is that the per-flow QoS model is used uniformly for NR SL unicast, groupcast and broadcast. 

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

Proposal 2: For an RRC_CONNECTED UE, when it initiates the 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. 

Proposal 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 establishes the SLRB when receiving the SLRB configuration.
Proposal 4: FFS what the reported QoS information is (e.g. PFI, PC5 QoS profile, etc.) and what acts as the anchor for 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. 

Proposal 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. 
Proposal 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. 
Proposal 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. 
Proposal 8: FFS what is used as the anchor 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.
Proposal 9: For SL unicast of a UE, the NW-configured/pre-configured SLRBs configurations include the SLRB parameters that are only related to TX, as well as the SLRB parameters that are related to both TX and RX and need to be aligned with the peer UEs. 

Proposal 10: For SL unicast, the initiating UE informs the peer UE of the SN length, RLC mode and PC5 QoS profile(s) associated with each LCID via PC5 RRC message (as the SLRB parameters that need to be aligned between two UEs). FFS if any other SLRB parameters need to be signalled in SL. 

Proposal 11: Do not allow a UE to configure “SLRB parameters only related to RX” or “SLRB parameters only related to TX” for the peer UE in SL via PC5 RRC message. 

Proposal 12: For SL unicast, how to set SLRB parameters only related to RX is up to UE implementation (based on PC5 QoS profile(s) associated with each LCID signalled from initiating UE to the peer UE).

Proposal 13: For SL groupcast or groupcast of a UE, the NW-configured/preconfigured SLRBs include the SLRB parameters that are only related to TX. 

Proposal 14: Those SLRB parameters which are related to both TX and RX and thus need to be aligned between a UE and all its peer UE(s) should be fixed in the Spec for SL groupcast and broadcast. 

Proposal 15: For SL groupcast or broadcast, how to set SLRB parameters only related to RX is up to UE implementation
Proposal 16: SLRB configurations should be (pre-)configured for SL unicast, groupcast and broadcast separately (e.g. SLRB-ConfigForUnicast, SLRB-ConfigForGroupcast, SLRB-ConfigForBroadcast). 
Proposal 17: If SA2 agrees to introduce multiple PC5-S connections between two UEs involved in unicast, RAN2 to discuss if the SLRB configurations should be signalled in SL in a per {SRB L2 ID, DST L2 ID} pair (i.e. per PC5-S connection) manner or in a per UE pair manner. 
Proposal 18: RAN2 to discuss whether SLRB for NR SL should be uni-directional or bi-directional by taking into account RLC AM support. 
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Appendix: Tx Carrier (re-)selection procedure in [1]
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Figure A-1: SLRB configuration for per-flow QoS model (UE-specific)

In Step 0 of Figure 7-1, the PC5 QoS profile, i.e. a set of specific PC5 QoS parameters, and PC5 QoS rule for each PC5 QoS flow are provisioned to the UE in advance by service authorization and provisioning procedures as in [6]; similarly, PC5 QoS profile for each QoS flow is also provisioned to the gNB/ng-eNB in advance. Then, when packet(s) arrive, the UE can first derive the identifier of the associated PC5 QoS flow(s) (i.e. PC5 QFI) based on the PC5 QoS rules configured in Step 0, and may then report the derived PC5 QFI(s) to the gNB/ng-eNB in Step 3. The gNB/ng-eNB can derive the QoS profile(s) of these reported PC5 QFI(s) based on the provisioning from 5GC in Step 0, and may signal the configurations of the SLRB(s) associated with the PC5 QFI(s) UE reported via RRC dedicated signalling in Step 4. These SLRB configurations may include PC5 QoS flow to SLRB mapping, SDAP/PDCP/RLC/LCH configurations, etc. In Step 5, the UE in the AS establishes SLRB(s) associated with the PC5 QFI(s) of the packet(s) with the peer UE as per gNB/ng-eNB configuration, and maps available packet(s) to the SLRB(s) established. SL unicast transmission can then occur.

NOTE: How the PC5 QFI is defined is up to SA2 WG2.
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Figure A-2: SLRB configuration for per-flow QoS model (pre-configuration based)

In Figure 7-2, both the PC5 QoS rules which are used in the upper layers for filtering and the SLRB configuration for each PC5 QoS flow in the AS layer are pre-configured as in Step 0 (either via CN signalling, pre-configured in UICC or pre-configured in ME [6]). In Step 1-3, the UE derives the identifier of the associated PC5 QoS flow(s) for the arriving packets, autonomously sets up associated SLRB(s) with the peer UE depending on the pre-configuration, and maps the packet(s) into corresponding SLRB(s) based on their associated PC5 QoS flow identifiers. SL unicast transmission can then occur.

For NR SL unicast, the PC5 QoS flow to SLRB mapping is performed in the SDAP layer of the UE. Some SLRB configurations (including at least SN length, RLC mode and PC5 QoS profile associated with each SLRB) for unicast need to be informed by one UE to the peer UE in SL, when they are (pre-)configured at the UE.

For V2X sidelink transmission in SL groupcast and broadcast, the SLRB configurations are (pre)configured based on the signalling flows and procedures shown in Figure 7-3, Figure 7-4 and Figure 7-5 below.  For SL groupcast and broadcast, the per-packet QoS model described in [6] is assumed in the upper layers; particularly, PQI and other potential QoS parameters (if any) are set by the UE's upper layers to represent a set of per-packet PC5 QoS parameters, i.e. the PC5 QoS profile, which are tagged on each V2X packet submitted to the AS.

� In the rest of the paper, the UE initiating transmission to the other UE in unicast is named “initiating UE”, whereas the other UE is named as the peer UE. Note that either of the two UEs in unicast can be “initiating UE”, as long as it initiates the transmission of some QoS flows. 
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