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In last RAN2 meetings, some conclusions about PC5 L2 protocol in NR V2X were agreed. The agreements are as follows.
	RAN2#104 Agreements
11:	In NR, PC5-C protocol stack includes at least RRC, RLC, MAC and PHY sub-layers. Whether to have PDCP sub-layer depends on whether any new PC5 RRC message other than MIB-SL is introduced (e.g. outcome of [103bis#38])
Agreements on RLC:
8:	Segmentation and reassembly of RLC SDUs are supported in NR RLC for NR sidelink broadcast, groupcast and unicast.
9:	RLC SDU discard function is supported in NR RLC for NR sidelink broadcast, groupcast and unicast.
10:	If SBCCH is used for NR sidelink (dependent on RAN1 decision on synchronization aspect), a NR TM RLC entity is configured to submit/receive RLC PDUs.
11:	A NR UM RLC entity is configured to submit/receive RLC PDUs, for user packets of SL broadcast, groupcast and unicast. RLC AM is not supported for broadcast.
Agreements on PDCP:
12:	Sidelink packet duplication is supported in NR PDCP for NR sidelink broadcast, groupcast. FFS on unicast.
13:	Timer based SDU/PDU discard function is supported in NR PDCP for NR sidelink broadcast, groupcast and unicast.
RAN2#105 Agreements on groupcast:
5: RLC UM mode is used for groupcast. RLC AM mode for groupcast is not supported.
Agreements on QoS:
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.


In this contribution, we will discuss detailed PC5 SDAP protocol and default parameters for broadcast and groupcast. And our proposals are given.
Discussion 
According to newest SA2 LS, SA2 had agreed that per-flow QoS model will be applied to all three types of cast, i.e. unicast, groupcast and broadcast [3].
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.
That is to say, all three types of SL cast, i.e. unicast, groupcast and broadcast, need SDAP layer to perform PC5 QoS flow to SLRB mapping.
Proposal 1: All three types of SL cast, i.e. unicast, groupcast and broadcast, need SDAP layer to perform PC5 QoS flow to SLRB mapping.
In current NR Uu, SDAP sublayer is established, configured and released by RRC signalling. For NR V2X, RRC signalling is available in some unicast or groupcast scenarios, where similar RRC control for SDAP layer establishment, configuration and releasing can be reused. 
Proposal 2: Similar RRC control method as NR Uu is possible to be reused for NR V2X SDAP sublayer in unicast and groupcast cases.
However in the rest cases, e.g. groupcast, broadcast or out of coverage, RRC signalling is unavailable. In these cases, it is up to transmitting UE who decide and perform SDAP sublayer establishment and releasing with default configuration.
In current NR Uu, the configuration for SDAP sublayer includes following information:
· PDU session ID;
· SDAP header present indication for UL/DL;
· Default DRB indication;
· Mapping information between QoS flow and DRB;
Among them, PDU session ID is equivalent to SDAP entity ID because there is one-to-one mapping between PDU session and SDAP entity. QoS flows belonging to different PDU session cannot belong to either same SDAP entity or same radio bearer. We think these mapping relationship will be reused in NR V2X if SA2 agrees to reuse the same QoS framework including PDU session concept as NR Uu. Moreover PDU session ID and QoS flow ID should be carried by each packet from high layer to transmitter UE AS layer. From the PDU session ID of each packet, transmitter UE can decide which SDAP sublayer will be used or established. If there is no PDU session in NR SL, transmitter UE will maintain only one SDAP entity for each destination.
Proposal 3: RAN2 to ask SA2 whether the same QoS framework including PDU session concept as NR Uu will be reused in NR SL and if yes, whether PDU session ID is carried by each higher layer packet.
And from the QoS flow ID of each packet, transmitter UE can get the QoS requirement of that packet and decide how to map to a SLRB. Without RRC configuration, mapping from QoS flow to SLRB is up to transmitter UE’s implementation. And default DRB is used to map those QoS flows that have no mapping configuration between RB. Default DRB is not needed for UE autonomous configuration mapping case.
Proposal 4: Without RRC configuration, SDAP entity will be established and managed by V2X transmitter UE based on PDU session ID and/or destination ID carried in each packet from high layer.
Proposal 5: Without RRC configuration, mapping from QoS flow to SLRB is up to transmitter UE’s implementation.
For SDAP header, UL/DL headers have different roles in current Uu. UL SDAP header is mainly to differentiate QoS flows for corresponding UL N3 tunnel transmission and statistics or charging in core network. DL SDAP header is mainly for the purpose of reflective QoS/mapping. In our view, either reflective IP flow to QoS flow mapping or reflective QoS flow to SLRB mapping is unfeasible since the former is controlled by core network entity, e.g. PCF, and the latter is controlled by gNB. Furthermore reflective service or SLRB maintenance is difficult for V2X service. Hence reflective mapping function is not needed in NR V2X. That is to say, it is unnecessary to carry QoS flow ID from the transmitter to the receiver except that there is some statistic requirement based on per QoS flow level. RAN2 can send or reply LS to SA2 to ask whether there is any necessity of carrying QoS flow ID from the transmitter to the receiver in PC5 communication.
Proposal 6: From RAN2 perspective, SDAP header is not needed and an LS can be sent to SA2 to ask whether there is any necessity of carrying QoS flow ID in PC5 packets.
If there is no SDAP header in PC5 packets, the peer SDAP entity in receiver UE is not needed because of not performing any functions.
Conclusions
Based on the discussions given above, we have the following proposals：
Proposal 1: All three types of SL cast, i.e. unicast, groupcast and broadcast, need SDAP layer to perform PC5 QoS flow to SLRB mapping.
Proposal 2: Similar RRC control method as NR Uu is possible to be reused for NR V2X SDAP sublayer in unicast and groupcast cases.
Proposal 3: RAN2 to ask SA2 whether the same QoS framework including PDU session concept as NR Uu will be reused in NR SL and if yes, whether PDU session ID is carried by each higher layer packet.
Proposal 4: Without RRC configuration, SDAP entity will be established and managed by V2X transmitter UE based on PDU session ID and/or destination ID carried in each packet from high layer.
Proposal 5: Without RRC configuration, mapping from QoS flow to SLRB is up to transmitter UE’s implementation.
Proposal 6: From RAN2 perspective, SDAP header is not needed and an LS can be sent to SA2 to ask whether there is any necessity of carrying QoS flow ID in PC5 packets.
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