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[bookmark: _Ref178064866]The new Work Item on 5G V2X with NR sidelink [1] was agreed in RAN#83. The main RAN3 works are listed as below:
1. NR sidelink: Specify NR sidelink solutions necessary to support sidelink unicast, sidelink groupcast, and sidelink broadcast for V2X services, considering in-network coverage, out-of-network coverage, and partial network coverage.
· Network solutions to support NR sidelink
· V2X service authorization [RAN3]
· F1 signalling for support of NR V2X [RAN3]
· Resource coordination between NG-RAN nodes for V2X sidelink communication, taking into consideration previous RAN3 discussions  [RAN3]
4. Specify support for QoS management [RAN2, RAN3, RAN1]

In this contribution, we will discuss the RAN3 impact for the QoS management for NR V2X and provide relevant proposals.

Discussion
In SA2 TS 23.287 [2] section 5.5 the subscription information for V2X services in 5GS are defined. 
The following subscription information is defined for V2X services:
a)	whether the UE is authorized to perform V2X communication over PC5 reference point as Vehicle UE, Pedestrian UE, or both.
b)	UE-PC5-AMBR for V2X communication over PC5 reference point, including UE-PC5-AMBR for LTE PC5 and for NR PC5.
c)	cross-RAT PC5 control authorization.
d)	the list of the PLMNs where the UE is authorized to perform V2X communication over PC5 reference point. For each PLMN in the list, the RAT(s) over which the UE is authorized to perform V2X communications over PC5 reference point.
e)	PC5 QoS parameters as defined in clause 5.4.2 used by NG-RAN.
The UDM may retrieve a), b) and c) from the UDR. a), b) and c) are provided by the UDM to the AMF during UE Registration procedure as defined in clause 4.2.2.2 of TS 23.502 [7] using Nudm_SDM service for Subscription data type "UE context in AMF data" and the AMF provides a), b) and c) to NG-RAN as part of the UE context information.
d), and e) are provided by the UDR to the PCF during the UE Policy Association Establishment procedure as defined in clause 4.16.11 of TS 23.502 [7] and UE Policy Association Modification procedure as defined in clause 4.16.12 of TS 23.502 [7] using Nudr service for Data Set "Policy Data" and Data Subset "Policy Set Entry". If the subscription information provided to the PCF from UDR is changed (e.g., PC5 QoS related parameters, the list of PLMNs where the UE is authorized to perform V2X communication over PC5 reference point), the PCF initiates the UE Configuration Update procedure as specified in clause 6.2.2.

According to the agreement in the SA2, the PC5 QoS parameters are also necessary for NG-RAN. The main reason is for EPS, V2X communication is only for broadcast with per-packet priority handling. However, for NR PC5, unicast communication is supported and it requires QoS handling as it utilizes network resource as per flow level. The PC5 QoS parameters can be used by NG-RAN e.g.to authorize the SLRB configuration requested by UE. E.g. RAN could reject the requested QoS flow which is not included in the UE’s PC5 QoS parameters in the RAN side.
To support this, 5GC should provide per flow PC5 QoS parameters to NG-RAN, and the QoS info should be transferred between NG-RAN nodes during the mobility of the UE.
Proposal 1: PC5 QoS parameters should be provided from 5GC to NG-RAN, and should be transferred between NG-RAN nodes during the mobility of the UE.

In the previous RAN2 meeting, they discussed the QoS modelling for NR sidelink in case of EPC, and sent the LS to SA2 [3] for clarification. SA2 discussed and replied the LS to RAN2 [4], as below:
SA2 thanks RAN2 for their LS on QoS modelling for SL unicast in EPC in R2-1908305/S2-1906868.
Regarding the following question from RAN2, SA2 would like to answer RAN2 as following:
Q1: For NR sidelink in case of EPC, including broadcast, group-cast and unicast, what QoS model is to be used, e.g., per-packet model or per-flow model?
SA2’s Response: 
For NR sidelink in case of EPC, per-flow QoS model is to be applied for unicast, groupcast and broadcast.

Based on the response of SA2, we could see EPC will also apply the per-flow QoS model for NR sidelink. 
Observation 1: per-flow QoS model will be applied to unicast, groupcast and broadcast for NR sidelink in EPC case.
In SA2#135 meeting, a CR on PC5 QoS Parameters [5] was discussed and agreed, as below:
 5.5.x	Support of V2X communication over NR PC5 reference point
To support V2X communication over NR PC5 reference point, the EPC procedures described in clauses 5.5.1 to 5.5.7 are applied with the following differences:
-	The PC5 QoS parameters may be included in the S1-AP Initial Context Setup Request, S1-AP Handover Request, S1-AP UE Context Modification Request, X2-AP Handover Request, and Path Switch Request Acknowledge messages.
NOTE: Non-UE specific PC5 QoS parameters, e.g. default PC5 QoS parameters, can also be locally configured in E-UTRAN. How such configuration is performed is out of scope of this specification. 

From the agreement of SA2, the PC5 QoS parameters should also be provided to E-UTRAN, and should be transferred between the eNBs in case of the mobility of the UE.
Proposal 2: PC5 QoS parameters should be provided from EPC to E-UTRAN, and should be transferred between the eNBs during the mobility of the UE.

Due to the content of PC5 QoS parameters, as has been specified in SA2 spec TS 23.287 [2], as below:

[bookmark: _Toc17296696] 5.4.2	PC5 QoS parameters
[bookmark: _Toc17296697]5.4.2.1	PQI
A PQI is a special 5QI, as defined in clause 5.7.2.1 of TS 23.501 [6], and is used as a reference to PC5 QoS characteristics defined in clause 5.4.3, i.e. parameters that control QoS forwarding treatment for the packets over PC5 reference point.
Standardized PQI values have one-to-one mapping to a standardized combination of PC5 QoS characteristics as specified in Table 5.4.4-1.
[bookmark: _Toc17296698][bookmark: _Hlk5000953]5.4.2.2	PC5 Flow Bit Rates
For GBR QoS Flows only, the following additional PC5 QoS parameters exist:
-	Guaranteed Flow Bit Rate (GFBR);
-	Maximum Flow Bit Rate (MFBR).
The GFBR and MFBR as defined in clause 5.7.2.5 of TS 23.501 [6] are used for bit rate control on PC5 reference point over the Averaging Time Window. For PC5 communication, the same GFBR and MFBR are used for both directions. 
[bookmark: _Toc17296699]5.4.2.3	PC5 Link Aggregated Bit Rates
A PC5 unicast link is associated with the following aggregate rate limit QoS parameter:
-	per link Aggregate Maximum Bit Rate (PC5 LINK-AMBR).
The PC5 LINK-AMBR limits the aggregate bit rate that can be expected to be provided across all Non-GBR QoS Flows with a peer UE over PC5 unicast link.  The PC5 LINK-AMBR is measured over an AMBR averaging window which is a standardized value. The PC5 LINK-AMBR is not applicable to GBR QoS Flows.
NOTE:	The AMBR averaging window is only applied to PC5 LINK-AMBR measurement.
Editor's Note: Whether PC5 LINK-AMBR is required and its relationship with UE PC5 AMBR will be reviewed based on RAN design of PC5. 
[bookmark: _Toc17296700]5.4.2.4	Range
The Range value indicates the applicability of the PC5 QoS parameters in PC5 communication, i.e. when the receiving UEs are not within the Range specified distance from the transmitting UE, the communication is best effort. Lower layer (PHY/MAC layer) may use the Range to determine the corresponding packet handling, e.g. HARQ as defined in TS 38.300 [11], to achieve the QoS guarantee indicated by PC5 QoS parameters. 
Range is in the unit of meters. The UE is configured with the maximum Range value it can use for a particular V2X service. A V2X service may request a different range value, and the V2X layer ensures that it does not exceed the maximum Range value. 
Range is only used for groupcast communication over PC5 reference point. 
[bookmark: _Toc17296701]5.4.2.5	Default Values
A UE may be configured with default values for PC5 QoS parameters for a particular service, e.g. identified by PSID/ITS-AID. The default value will be used if the corresponding PC5 QoS parameter is not provided by upper layer. 

[bookmark: OLE_LINK18][bookmark: OLE_LINK19]According to the introduction for the content of the PC5 QoS parameters, according to SA2 spec, the following info should be transferred to RAN from CN, including PQI, PC5 Flow Bit Rates, PC5 Link Aggregated Bit Rates, and Range. Among the above parameters, the PC5 Link Aggregated Bit Rates limits the aggregate bit rate that can be expected to be provided across all Non-GBR QoS Flows with a peer UE over PC5 unicast link, whether it is required and its relationship with UE PC5 AMBR is FFS. For the parameter Default Values, we assume this should be preconfigured to UE, not need to be transferred via the interfaces. 
Proposal 3: PC5 QoS Parameters should include PQI, PC5 Flow Bit Rates and Range, whether PC5 Link Aggregated Bit Rates is required is FFS.  
The PC5 QoS parameters to be transferred in NG/Xn/F1/S1/X2 could be illustrated with the tabular as below:
	[bookmark: OLE_LINK3][bookmark: OLE_LINK4]IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PC5 QoS Flow Setup List
	
	1
	
	

	>PC5 QoS Flow Setup Item
	
	1..<maxnoofPC5QoSFlows>
	
	

	
	
	
	
	

	>>PQI 
	M
	
	INTEGER (0..255, …)
	PQI is a special 5QI as specified in TS 23.501 [9].

	>>PC5 Flow Bit Rates
	O
	
	FFS
	Only applies for GBR QoS Flows.

	>>>Guaranteed Flow Bit Rate
	
	
	Bit Rate
9.3.1.4
	Guaranteed Bit Rate for the PC5 QoS flow. Details in TS 23.501 [9].

	>>>Maximum Flow Bit Rate
	
	
	Bit Rate
9.3.1.4
	Maximum Bit Rate for the PC5 QoS flow. Details in TS 23.501 [9].

	
	
	
	
	

	>>Range
	O
	
	FFS
	Only applies for groupcast.

	PC5 Link Aggregated Bit Rates
	O
	
	Bit Rate
9.3.1.4
	Only applies for non-GBR QoS Flows.



Editor Notes: Whether PC5 Link Aggregated Bit Rates is required and its relationship with UE PC5 AMBR is FFS.
	Range bound
	Explanation

	maxnoofPC5QoSFlows
	Maximum no. of PC5 QoS flows allowed towards one UE. Value is FFS.



The TPs for the baseline CRs are provide in [6], [7], [8], [9].
Proposal 4: It is proposed to agree the TPs for NG/Xn/S1/X2 BL CR in in [6], [7], [8], [9].

Conclusions
In this contribution, we discussed the QoS support for NR V2X, and based on the discussion above we provided the following proposals:
Proposal 1: PC5 QoS parameters should be provided from 5GC to NG-RAN, and should be transferred between NG-RAN nodes during the mobility of the UE.
Observation 1: per-flow QoS model will be applied to unicast, groupcast and broadcast for NR sidelink in EPC case.
Proposal 2: PC5 QoS parameters should be provided from EPC to E-UTRAN, and should be transferred between the eNBs during the mobility of the UE.
Proposal 3: PC5 QoS Parameters should include PQI, PC5 Flow Bit Rates and Range, whether PC5 Link Aggregated Bit Rates is required is FFS.  
Proposal 4: It is proposed to agree the TPs for NG/Xn/S1/X2 BL CR in in [6], [7], [8], [9].
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