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Introduction  
In email discussion RAN2#104#58, QoS support for NR V2X is extensively discussed to determine the details of the sidelink QoS modelling. In this contribution we provide further considerations for this modeling.
Discussion
1.1 Sidelink QoS modelling and switching between Uu and sidelink
Some of the advanced V2X use cases such as advanced driving and extended sensors have scenarios that can use both Uu link and sidelink for communication between two UEs supporting V2X application. As per the email discussion [104#58], although the company views for SL QoS modelling of groupcast and broadcast traffic are converged, there seems to be mixed views on QoS modelling for unicast traffic. There is plethora of discussion about per-packet vs. per-flow QoS modelling for SL unicast. SA2 TR 23.786 solution#19 that has been agreed as baseline for specification suggests to have to a unified QoS model for PC5 and Uu such that the application layer will have a consistent way of indicating QoS requirements regardless of the link used. We agree that this is a major benefit of having similar QoS modelling between Uu and sidelink. Also, it is to be noted that from AS layer point of view, each V2X packet is received with some form of QoS information i.e. there is no difference between per-packet and per-flow modelling (either as part of Uu or PC5) at the AS layer. It does not matter whether the actual QoS parameter received at the AS layer looks like PQI (defined in SA2 TS 23.287 as PC5-5QI) or PC5-QFI, as long as there is a mapping associated between this parameter information and the QoS profile, either in a standardized way or through signalling (for mode1).
Observation 1: 	Per-packet or per-flow QoS modelling refers to every V2X packet received with some form of QoS information at the AS layer. 
As per the agreed QoS solution (solution#19) from TR 23.786 the below note suggests that the decision of QoS modelling is based on RAN. We think that while the definition of SL RB and SL RB configuration are in RAN2 realm, whether per-packet or per-QoS flow modelling is applied at upper layer is not in RAN2 scope. However, if we want to utilize the logical SDAP functionality that supports the marking of QFI-like parameter for every packet and the mapping of a QoS flow with the QFI-like/PC5-QFI marking to a given SL radio bearer for the unicast link, we provide our preference for the flow based model for SL unicast. This will involve the additional definition of a QFI-like parameter for PC5 that could be dynamically signalled or statically mapped to PC5-5QI or PQI. As some companies also noted in the email discussion, we think that providing a parameter along with every packet representing QoS as opposed the QoS profile reduces the overhead and resources utilized. 
“ 
NOTE 2:	Whether per packet or per QoS flow QoS Model is used depends on RAN decision
“
As per TS 38.413, the 5QI and QFI parameters are defined as shown below:
	5QI
	O
	
	INTEGER (0..255, …)
	Indicates the dynamically assigned 5QI as specified in TS 23.501 [9].
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This IE identifies a QoS flow within a PDU Session. The definition and use of the QoS Flow Identifier is specified in TS 23.501 [9].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	QoS Flow Identifier
	M
	
	INTEGER (0..63, …)
	



It is noted here that the two identifiers have different value ranges and therefore, a V2X packet marked with 5QI-like parameter (i.e. PQI) would have different protocol header compared to a V2X packet marked with QFI-like parameter, i.e. PC5-QFI. Based on UE/network decision, if a link is switched between Uu and sidelink, not only do new radio bearers need to be established and configured and mapped to PDU session where necessary, additional inter-layer interaction and changes to the protocol header of the packet itself are needed. We think that this may increase UE complexity.
Therefore, it may be prudent to support a generic solution at higher layer between Uu and sidelink for unicast V2X traffic.
Furthermore, in order to support mode 2 operation, SA2 TR 23.786 suggests that the PC5 QoS parameters and PC5 QoS rule can be provisioned to the UE as part of service authorization parameters. So, the PC5-QFI parameter received with the V2X packet at the AS layer can map to either a standardized PQI or the QoS profile pre-provisioned to the UE when using mode-2/UE-autonomous resource selection mode. 
Observation 2: 	PC5 QoS parameters can be pre-provisioned at the UE as part of service authorization to support mode 2 (UE autonomous resource selection) operation.
Observation 3: 	QoS information at the AS layer involving mapping between the identifier (PC5-QFI or PQI) and the PC5 QoS profile can be done in a standardized manner or through RRC signalling (e.g. for mode-1 operation) or through pre-provisioning (e.g. for mode-2 operation).
Observation 4: 	A fairly unified QoS modelling design between Uu and sidelink mode-1 and mode-2 is feasible. 
While the SA2 TR suggests to use the same QoS model for sidelink as that for Uu for unicast traffic, it is mentioned that each of the unicast link could be treated as a bearer, and QoS flows could be associated with it. Although the SA2 TS 23.287 is not yet updated with this QoS solution, it would be beneficial to clarify with SA2 about what it means to treat the unicast link as a single bearer. We would want to support multiple bearers between two V2X UEs for unicast traffic and might want to request clarification accordingly. 
Observation 5: 	As per SA2 TR 23.786 solution#19 for SL QoS modelling where it is mentioned that each unicast link can be treated as a bearer, it is not clear if multiple QoS flows can be mapped to a given SL RB and if multiple SL RBs can be supported per unicast link.
Proposal 1: 	RAN2 to discuss and agree that multiple QoS flows can be mapped to a given SL RB and multiple SL RBs can be supported between a SRC/DEST pair of UEs (for unicast operation). Send an LS to SA2 to inform of RAN2’s decision. 
 

Conclusion
In this contribution, we provide further considerations on QoS modelling for NR V2X sidelink and have the following observations and proposal:
Observation 1: 	Per-packet or per-flow QoS modelling refers to every V2X packet received with some form of QoS information at the AS layer. 
Observation 2: 	PC5 QoS parameters can be pre-provisioned at the UE as part of service authorization to support mode 2 (UE autonomous resource selection) operation.
Observation 3: 	QoS information at the AS layer involving mapping between the identifier (PC5-QFI or PQI) and the PC5 QoS profile can be done in a standardized manner or through RRC signalling (e.g. for mode-1 operation) or through pre-provisioning (e.g. for mode-2 operation).
Observation 4: 	A fairly unified QoS modelling design between Uu and sidelink mode-1 and mode-2 is feasible. 
Observation 5: 	As per SA2 TR 23.786 solution#19 for SL QoS modelling where it is mentioned that each unicast link can be treated as a bearer, it is not clear if multiple QoS flows can be mapped to a given SL RB and if multiple SL RBs can be supported per unicast link.
Proposal 1: 	RAN2 to discuss and agree that multiple QoS flows can be mapped to a given SL RB and multiple SL RBs can be supported between a SRC/DEST pair of UEs (for unicast operation). Send an LS to SA2 to inform of RAN2’s decision. 
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