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Abstract: This contribution discusses the support of PC5 QoS model taking into account the preference from RAN2.
1. Discussion
It was discussed during previous meetings whether NR PC5 should use per-flow or per-packet model for the PC5 QoS management. RAN2 replied in [1] indicating that from access stratum perspective, RAN2 prefers per-flow model for NR SL unicast while per-packet model for NR SL groupcast/broadcast. It also mentioned that it is up to SA2 to make the final decision. This contribution discusses the design impacts to support per-flow and per-packet model at the same time. 
	· Question (3) from SA2: as documented in clause 6.11.2.3, SA2 is considering using bearer based QoS Model for unicast over PC5. SA2 would like to know if RAN2 can support such QoS models for PC5 and whether it can be also supported for broadcast or groupcast.
Answer (3) from RAN2: It was agreed by RAN2 that sidelink radio bearer (SLRB) are supported for NR SL unicast, groupcast and broadcast in the AS, and SLRB configurations can be NW configured by RAN or pre-configured. With respect to per-flow QoS model vs. per-packet QoS model at upper layers, RAN2's preference from the AS perspective is that per-flow QoS model should be applied for NR SL unicast, whereas per-packet QoS model should be applied for NR SL groupcast and broadcast. RAN2 also agreed that the mapping between PC5 QoS flows and SLRBs for per-flow QoS model as well as the mapping between PC5 QoS profiles (i.e. specific PC5 QoS parameters) and SLRBs for per-packet QoS model are NW configured by RAN or pre-configured. Besides, SDAP layer is also agreed as needed for per-flow QoS model, performing PC5 QoS flow to SLRB mapping within the UE. The signaling flows and procedures for SLRB (pre-)configuration agreed by RAN2 are in the agreed TP attached (R2-1902500). 
RAN2 thinks that the bearer based model consider by SA2 can be supported with the SLRB (pre-)configured in the AS. RAN2 also understands it is  up to SA2 to make the final decision on which one to support for NR SL unicast, groupcast and broadcast respectively by taking above RAN2's preference into account, and requests SA2 to kindly provide feedback on their decision. 


Observation 1: RAN2 prefers per-flow model for SL unicast and per-packet model for SL groupcast/broadcast. It is up to SA2 to make the final decision. 

1.1	Per- flow model and per-packet model
Based on the description in [1] and [2], this subsection summarizes per-flow model and per-packet model in terms of PC5 QoS management.
For per-flow model it works as following:
· Step1: V2X packet is delivered to V2X layer and then SL QoS rules
Note: SL QoS rules can be implicitly implemented inside V2X layer  
· Step2: SL QoS rules classifies the SL traffic, e.g. based on application ID, and maps the V2X packet to a SL QoS flow, where each SL QoS flow is associated with a PC5 QoS profile, i.e. a set of PC5 QoS parameters. Then, V2X packet is tagged with a PC5 QoS flow ID and delivered to SDAP layer. 
· Step3: SDAP layer maps the packet from a PC5 QoS flow to a SL radio bearer. 
For per-packet model it works as following:
· Step1: V2X packet is delivered to V2X layer
· Step2: V2X layer tags each packet with a PC5 QoS profile, i.e. a set of PC5 QoS parameters, and delivers to lower layer
· Step3: it is up to lower layer, e.g. PDCP, to interpret the PC5 QoS profile and maps it to a SL radio bearer
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(a) Per-flow PC5 QoS model                                            (b) Per-packet PC5 QoS model
Figure 1: per-flow and per-packet PC5 QoS model

1.2	Implication to V2X layer design
In order to support per-flow model for SL unicast and per-packet model for SL groupcast/broadcast, V2X layer has to treat them differently. Particularly, for SL unicast packets, V2X layer steers the packet to SL QoS rules, maps it to a SL QoS flow, and tags a QoS flow ID. For SL groupcast/broadcast packets, V2X layer tags a PC5 QoS profile to each packet and delivers to access stratum. 
Observation 2: V2X layer has to treat SL unicast packets and SL groupcast/broadcast packets differently in order to support per-flow model for SL unicast and per-packet model for SL groupcast/broadcast. 

On the other hand, we noticed that both per-flow model and per-packet model are using PC5 QoS profile, i.e. a set of PC5 QoS parameters, to represent QoS requirements of a traffic type. Comparatively, the main difference between the two models is whether a V2X packet is tagged with a SL QoS flow ID or a PC5 QoS profile, and UE distinguishes different QoS requirements by interpreting the SL QoS flow ID or the PC5 QoS profile.
Considering per-flow model and per-packet model are essentially similar, in our view, SA2 should aim at a unified QoS model for SL unicast/groupcast/broadcast in order to avoid unnecessary complexity. 
Observation 3: Both per-flow model and per-packet model are based on PC5 profile. The main difference is whether to tag the PC5 profile to each packet directly or maps the PC5 profile to a flow ID first and then tags the flow ID to each packet.
Proposal 1:  SA2 should aim at a unified QoS model for SL unicast/groupcast/broadcast in order to avoid unnecessary complexity.

In fact, one motivation of introducing per-flow model is to enhance QoS management for SL unicast. For instance, for a certain V2X service one UE can initiate a SL QoS flow by informing the peer UE about the intended SL QoS flow ID and the associated PC5 QoS profile. If accepted by the peer UE, then the SL QoS flow is established and both UEs have the same understanding with respect to related flow ID and PC5 QoS profile. In future unicast communication, packets of such V2X service will be tagged with the agreed SL QoS flow ID for transmission and be treated according to the agreed PC5 QoS profile. At the receiver side, UE can interpret the associated PC5 QoS profile from the flow ID tag and monitor if the required QoS is fulfilled or not. In case of QoS unfulfillment, the receiver UE may trigger a release of the established SL QoS flow.
As for SL groupcast/broadcast, it is hard to have QoS negotiation like in SL unicast, therefore receiver UE may not understand the associated QoS requirement of received packet unless the mapping between QoS flow and PC5 QoS profile is preconfigured. However, it does not prevent having per-flow model at the transmitter side. The transmitter UE can still map a V2X packet to a SL QoS flow and tag a flow ID.  
Observation 4: Per-flow model facilitate QoS negotiation/monitoring for SL unicast and can be applied to SL groupcast/broadcast with no negative impact. 
[bookmark: _Hlk5034832]Proposal 2: SA2 agrees to use per-flow model for SL unicast/groupcast/broadcast QoS management and inform RAN2 the decision. 




[bookmark: _Hlk5034428]2. References
[1]	R2-1902494 LS response to SA2 on unicast, groupcast and broadcast in NR sidelink
[2]	TR 38.885 NR study on Vehicle-to-Everything (Release 16)


3. Proposal
[bookmark: _GoBack]Update of TS 23.287 as follows:
*************  Next Change ************

[bookmark: _Toc3358152]5.4	QoS handling for V2X communication
[bookmark: _Toc3358153]5.4.1	QoS handling for V2X communication over PC5 reference point
[bookmark: _Toc3358154]5.4.1.1	General
For LTE based PC5, the QoS handling is defined in TS 23.285 [8], based on ProSe Per-Packet Priority (PPPP) and ProSe Per-Packet Reliability (PPPR).
For NR based PC5, a QoS model similar to that defined in TS 23.501 [6] for Uu reference point is used, i.e. based on 5QIs, with additional parameter of Range. For the V2X communication over PC5 reference point, a special set of standardized PC5 5QIs (PQI) are defined in clause 5.4.3. The UE may be configured with a set of default PQIs to use for the V2X services, as defined in clause 5.1.2.1. For NR based unicast, groupcast and broadcast PC5 communication, per-flow QoS model for PC5 QoS management shall be applied. Figure 5.4.1.1-1 illustrates an example mapping of Per QoS flow model for NR SideLink.

[image: ]
Figure 5.4.1.1-1 Per Flow PC5 QoS Model for NR SideLink (SL)
The following principles apply when the V2X communication is carried over PC5 reference point:
-	Application layer may set the QoS requirements for the V2X communication, using either TS 23.285 [8] defined PPPP and PPPR model or the PQI and Range model. Depends on the type of PC5 reference point, i.e. LTE based or NR based, selected for the transmission, the UE may map the application layer provided QoS requirements to the suitable QoS parameters to be passed to the lower layer. The mapping between the two QoS models is defined in clause 5.4.3.
-	When groupcast or unicast mode of V2X communication over NR based PC5 is used, a Range parameter is associated with the QoS parameters for the V2X communication. The Range may be provided by V2X application layer or use a default value mapped from the service type based on configuration as defined in clause 5.1.2.1. The Range indicates the minimum distance that the QoS parameters need to be fulfilled. The Range parameter is passed to AS layer together with the QoS parameters for dynamic control.
-	NR based PC5 supports three types of communication mode, i.e. broadcast, groupcast, and unicast. The QoS handling of these different modes are described in clauses 5.4.1.2 to 5.4.1.4.
-	The UE may handle broadcast, groupcast, and unicast traffic by taking all their priorities, e.g. indicated by PQIs, into account.
-	When network scheduled operation mode is used, the UE-PC5-AMBR for NR based PC5 applies to all types of communication modes, and is used by NG-RAN for capping the UE's NR based PC5 transmission in the resources management.

************** End Changes ************
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