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1 Introduction
This document provides a text proposal to TR 38.885 [1] based on the outcome of email discussion in [2]. 
2 Text proposal to TR 38.885
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5
Sidelink (PC5) aspects

5.1
NR sidelink unicast, groupcast, and broadcast design

SL broadcast, groupcast, and unicast transmissions are supported for the in-coverage, out-of-coverage and partial-coverage scenarios.

The AS protocol stack for the control plane in the PC5 interface consists of at least RRC, PDCP, RLC and MAC sublayers, and the physical layer. The protocol stack of PC5-C is shown in Figure 5.1-1.
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Figure 5.1-1: PC5 control plane (PC5-C) protocol stack.

The AS protocol stack for user plane in the PC5 interface consists of SDAP, PDCP, RLC and MAC sublayers, and the physical layer. The protocol stack of PC5-U is shown in Figure 5.1-2.
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Figure 5.1-2: PC5 user plane (PC5-U) protocol stack.
For the purposes of physical layer analysis, it is assumed that higher layers decide if unicast, groupcast, or broadcast transmission is to be used for a particular data transfer, and they correspondingly inform the physical layer. When considering a unicast or groupcast transmission, it is assumed that the UE is able to establish which unicast or groupcast session a transmission belongs to, and that the following information is known to the physical layer:

-
Identities:

-
The layer-1 destination ID, conveyed via PSCCH

-
Additional layer-1 ID(s), conveyed via PSCCH, at least for the purpose of identifying which transmissions can be combined in reception when HARQ feedback is in use (see Section 5.1.2.2)-
HARQ process ID

For the purpose of Layer 2 analysis, it is assumed that upper layers (i.e. above AS) provide the information on whether it is a unicast, groupcast or broadcast transmission for a particular data transfer. For the unicast and groupcast transmission in SL, the following information is known to Layer 2:

-
Identities:

-
Unicast: destination ID, source ID

-
Groupcast: destination Group ID, source ID

Discovery procedure and related messages for the unicast and groupcast transmission are up to upper layers.
[Unchanged Texts Removed]

5.4
L2/L3 protocols

V2X SL communication is supported for UEs in RRC_CONNECTED, RRC_IDLE and (in NR) RRC_INACTIVE modes.

UEs in RRC_INACTIVE or RRC_IDLE perform V2X SL communication by using the cell-specific configurations included in SIB(s) specific to V2X.

5.4.1
MAC

The MAC sublayer provides the following functions for SL:

-
Layer 2 packet filtering (at least for broadcast, if it is concluded that full identification is not used in L1 control information)

-
SL carrier/resource (re-)selection, at least for broadcast;

-
SL HARQ transmissions without HARQ feedback and SL process, at least for broadcast;

-
SL specific logical channel prioritization, at least for broadcast;

-
SL Buffer Status Reporting, for broadcast, groupcast and unicast;

-
UL/SL TX prioritization, for broadcast, groupcast and unicast.

The study also investigates whether and how to enhance SR procedure/configuration, MAC PDU format, HARQ/CSI feedback/procedure for groupcast and unicast, and configured SL grant transmission for MAC.

5.4.2
RLC

The RLC sublayer provides the following functions for SL:

-
Segmentation and reassembly of RLC SDUs, for broadcast, groupcast and unicast;

-
RLC SDU discard function for broadcast, groupcast and unicast;

A UM RLC entity is configured to submit/receive RLC PDUs for user packets of SL broadcast, groupcast or unicast. If SBCCH is used for SL (see Section 5.2 for physical layer synchronization), a TM RLC entity is configured to submit/receive RLC PDUs for control information. RLC AM is supported for SL unicast, but is not supported for SL broadcast.

5.4.3
PDCP

The PDCP sublayer provides the following functions for SL broadcast, groupcast and unicast:

-
SL packet duplication and duplicated PDU discard, at least for broadcast and groupcast;

-
Timer based SDU discard, for broadcast, groupcast and unicast.
5.4.4
SDAP
The SDAP sublayer provides the following functions for SL broadcast, groupcast and unicast:

-
QoS flow to SLRB mapping for SL unicast;
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7
QoS management
Physical layer parameters related to QoS management are the priority, latency, reliability and minimum required communication range (as defined by higher layers) of the traffic being delivered. In addition to above physical layer parameters related to QoS management, the data rate requirements are also supported for V2X SL communication in the AS. They are studied here in the context of their use in resource allocation, congestion control, in-device coexistence, power control and sidelink radio bear (SLRB) configuration. For SL unicast, groupcast and broadcast, specific QoS parameters of V2X packet are instructed by the upper layers to the AS.
For V2X sidelink transmission in SL unicast, the SLRBs are (pre)configured based on the signalling flows and procedures shown in Figure 7-X and Figure 7-Y below, which respectively apply to RRC_CONNECTED UEs and out-of-coverage UEs
.  For SL unicast, the per-flow QoS model described in [TR 23.786] is assumed in the upper layers. 
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Figure 7-X: SLRB configuration for SL unicast, UE specific
In Step 0 of Figure 7-X, the PC5 QoS parameters and PC5 QoS rules for each PC5 QoS flow are provisioned to the UE in advance by service authorization and provisioning procedure as in [TR 23.786]; similarly, PC5 QoS profile for each QoS flow is also given to the eNB/ng-eNB in advance in a provisioning way. 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 these PC5 QFI(s) to the gNB/ng-eNB in Step 3. At the gNB/ng-eNB side, it can derive the QoS profile(s) of these reported PC5 QFI(s) based on the provisioning from 5GC in Step 0, and thus 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 SLRB ID, 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) as per gNB/ng-eNB configuration, and maps available packet(s) to the SLRB(s) established. Afterward, the SL unicast transmission happens.
NOTE:
How the identifier of PC5 QoS flow (i.e. PC5 QFI) is defined is with SA WG2 dependency.
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Figure 7-Y. SLRB configuration for SL unicast, pre-configuration based 
In Figure 7-Y, 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 per-configured in ME [TR 23.786]). In Step 1-3, the UE derives the identifier of the associated PC5 QoS flow(s) for the arriving packets and autonomously setup associated SLRB(s) depending on the pre-configuration, and maps the packet(s) into corresponding SLRB(s) based on their associated PC5 QoS flow identifiers. Afterward, SL unicast transmission happens.
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 the transmitter UE to the receiver UE in SL, when they are (pre-)configured at the transmitter UE.
For V2X sidelink transmission in SL groupcast and broadcast, the SLRBs are (pre)configured based on the signalling flows and procedures shown in Figure 7-X', Figure 7-Y' and Figure 7-Z' below, which respectively apply to RRC_CONNECTED UEs, RRC_IDLE/RRC_INACTIVE UEs and out-of-coverage UEs.  For SL groupcast and broadcast, the per-packet QoS model described in [TR 23.786] is assumed in the upper layers; particularly, VQI and other potential QoS parameters (e.g. data rate) are set by the UE's upper layers to represent the per-packet PC5 QoS parameters, namely PC5 QoS profile, which are tagged on each V2X packet submitted to the AS.
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Figure 7-X': SLRB configuration for SL groupcast and broadcast, UE specific
In Step 1-2, the PC5 QoS parameters (i.e. PC5 QoS profile) of each arriving V2X packet are set by the upper layers and submitted to the AS. In Step 3, the UE may report the PC5 QoS profiles of the packet(s) to the gNB/ng-eNB, and requests the configuration of the SLRB(s) associated with these PC5 QoS profile(s) reported. As a response, the gNB/ng-eNB may signal the configurations of the SLRB(s) associated with the PC5 QoS profile(s) reported via RRC dedicated signaling; these SLRB configurations may include SLRB ID, PC5 QoS profile to SLRB mapping, SDAP/PDCP/RLC/LCH configurations, etc. In Step 5, the UE in the AS establishes SLRB(s) associated with the QoS profile of the packet(s) as per gNB/ng-eNB configuration, and maps the packet(s) to the SLRB(s) established. Afterward, SL transmission in groupcast or broadcast happens. 
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Figure 7-Y': SLRB configuration for SL groupcast and broadcast, cell specific 
The solution in Figure 7-Y' is applied when the network wants to configure SLRBs for RRC_IDLE/RRC_INACTIVE UEs as well. Specifically, the gNB/ng-eNB uses V2X specific SIB to broadcast the SLRB configuration associated with each possible PC5 QoS profile as in Step 0. At the UE side, when packet(s) with specific PC5 QoS profile(s) arrive as in Step 1-2, the UE then establishes the SLRB(s) corresponding to these QoS profile(s) as per the cell-specific configurations broadcast in the SIB and maps the packet(s) to the SLRB(s) established. 
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Figure7-Z' SLRB configuration for SL groupcast and broadcast, pre-configuration based
In Figure 7-Z', the SLRBs associated with all PC5 QoS profiles are pre-configured inside the UE (either via CN signalling, pre-configured in UICC or per-configured in ME [TR 23.786]) as in Step 0. In the steps afterwards, the UE autonomously setup SLRB(s) associated with the PC5 QoS profile of the arriving packet(s) and maps the packet(s) to the associated SLRBs established based on the pre-configuration.  
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3 Conclusion
RAN2 is suggested to agree on the TP provided above, and inform RAN1 to capture the agreed TP into TR 38.885. 
4 Reference

[1] 3GPP TR 38.885 V1.0.0 (2018-11); 3rd Generation Partnership Project; Technical Specification Group Radio Access Network; NR; Study on Vehicle-to-Everything(Release 16)
[2] R2-1900370, Summary of Email Discussion [104#58][NR V2X] - QoS support for NR V2X, Huawei (rapporteur). 
�To be updated when the packets to SLRB mapping based on per-packet QoS is confirmed (P6).


�To be updated based on the conclusion on whether to allow the SIB-based solution to RRC_IDEL/INACTIVE UEs (P4c).


�The Admission control related contents might be added later, if the need of it were to be confirmed online (P8/9). 
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