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1. Introduction

According to the LS [1] from SA2, they have agreed to introduce AMBR for PC5 based V2X message and introduce 2 new QCI values for Uu based V2X message, see the details below.
· For PC5 based V2X message: 

· MME, provides the UE-PC5-AMBR based on subscription information to the eNB as part of the UE context information 
· For Uu based V2X message: 

· 1 GBR QCI and 1 Non-GBR QCI are defined for V2X service.

· QCI is representing Priority Level, Packet Delay Budget and Packet Error Loss Rate as it’s for EPS bearer.

· Details of current SA2 agreements for the QoS parameters are described in clause 6.7 TR23.785.   

To our understanding, the UE-PC5-AMBR should be applied for both V2V and V2X, while the new defined QCI values should be applied to V2X only.

In this contribution, we will further discuss the QoS requirements for V2V/V2X, analyze the impact to RAN3 and provide relevant proposals.
2. Discussion
2.1  UE-PC5-AMBR
As SA2 has decided to provide the UE-PC5-AMBR from MME to the eNB as part of the UE context information, we will discuss how to provide this information.

In the current S1AP spec, UE Aggregate Maximum Bit Rate IE is used for non-GBR Bearers for the concerned UE. The IE is defined in clause 9.2.1.20 of TS 36.413 as below, it consist of UE Aggregate Maximum Bit Rate Downlink and UE Aggregate Maximum Bit Rate Uplink. 
9.2.1.20
UE Aggregate Maximum Bit Rate

The UE Aggregate Maximum Bitrate is applicable for all Non-GBR bearers per UE which is defined for the Downlink and the Uplink direction and provided by the MME to the eNB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	UE Aggregate Maximum Bit Rate
	
	
	
	Applicable for non-GBR E-RABs.

	>UE Aggregate Maximum Bit Rate Downlink
	M
	
	Bit Rate 9.2.1.19
	This IE indicates the UE Aggregate Maximum Bit Rate as specified in TS 23.401 [11] in the downlink direction.

	>UE Aggregate Maximum Bit Rate Uplink
	M
	
	Bit Rate 9.2.1.19
	This IE indicates the UE Aggregate Maximum Bit Rate as specified in TS 23.401 [11] in the uplink direction. Receiving both the UE Aggregate Maximum Bit Rate Downlink IE and the UE Aggregate Maximum Bit Rate Uplink IE equal to value zero shall be considered as a logical error by the eNB.


While there’s no concept of uplink or downlink for the PC5, “sidelink” is used instead. Therefore, no need to distinguish uplink or downlink for UE-PC5-AMBR, only one value is enough.
Observation 1: No need to distinguish uplink or downlink for UE-PC5-AMBR.
In S1 interface, UE-PC5-AMBR could be provided to eNB via INITIAL CONTEXT SETUP REQUEST, UE CONTEXT MODIFICATION REQUEST, HANDOVER REQUEST and PATH SWITCH ACKNOWLEDGE messages. 
Proposal 1: In S1 interface, UE-PC5-AMBR could be provided to eNB via INITIAL CONTEXT SETUP REQUEST, UE CONTEXT MODIFICATION REQUEST, HANDOVER REQUEST and PATH SWITCH ACKNOWLEDGE messages.
Similarly to AMBR over LTE Uu, the UE-PC5-AMBR should also be transferred to the target eNB as part of UE context during X2 handover.
Proposal 2: In X2 interface, UE-PC5-AMBR should also be transferred to the target eNB in the HANDOVER REQUEST message.

Proposal 3: RAN3 is requested to discuss and agree the attached CRs (see [5] [6]) for the introduction of UE-PC5-AMBR.
2.2  QCI
For Uu based V2X message, SA2 has decided to introduce 1 GBR QCI and 1 Non-GBR QCI for V2X service. Details of current SA2 agreements for the QoS parameters are described in clause 6.7 TR23.785 [2], as the table below.
Table 6.7.1-1: QCI characteristics for V2X messages
	QCI
	Resource Type
	Priority Level
	Packet Delay Budget
	Packet Error Loss Rate
	Example Services

	75
	GBR
	1.8
	50 ms
	10-2
	V2X messages 

	79
	Non-GBR
	5.8
	50 ms
	10-2
	V2X messages 


In the current S1 interface, E-RAB Level QoS Parameters IE is included in INITIAL CONTEXT SETUP REQUEST, ERAB SETUP REQUEST, ERAB MODIFY REQUEST and HANDOVER REQUEST messages, and the content of the IE is illustrated with the table below (refer to subclause 9.2.1.15 of TS 36.413).
9.2.1.15
E-RAB Level QoS Parameters
This IE defines the QoS to be applied to an E-RAB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	E-RAB Level QoS Parameters
	
	
	
	

	>QCI
	M
	
	INTEGER (0..255)
	QoS Class Identifier defined in TS 23.401 [11].

Coding specified in TS 23.203 [13].

	>Allocation and Retention Priority
	M
	
	9.2.1.60
	

	>GBR QoS Information
	O
	
	9.2.1.18
	This IE applies to GBR bearers only and shall be ignored otherwise.


	>QCI
	M
	
	INTEGER (0..255)
	QoS Class Identifier defined in TS 23.401 [11].

Coding specified in TS 23.203 [13].


The value range of QCI in the E-RAB Level QoS Parameters IE is 0..255, it can cover the new defined QCI values (75 and 79) for V2X services. Therefore, no need to define new parameter(s) for the new defined QCI values in S1 interface.
Observation 2: the new defined QCI values for V2X has no impact on RAN3 specifications.
For the GBR QoS Information, the GBR QoS Information IE indicates the maximum and guaranteed bit rates of a GBR bearer for downlink and uplink. But for V2X services, the downlink data will always be broadcasted via MBMS/SC-PTM, in this case the E-RAB Maximum Bit Rate Downlink and E-RAB Guaranteed Bit Rate Downlink could be set to 0.
Observation 3: E-RAB Maximum Bit Rate Downlink and E-RAB Guaranteed Bit Rate Downlink of the GBR QoS Information may not be applicable toV2X services, they can be set to 0, no impact to RAN3 specifications.
Above all, there’s no impact to S1AP spec to introduce the 2 new QCI values for V2X services.

Proposal 4: No RAN3 impact is foreseen to support new QCI values defined for V2X service.

3. Conclusion
This contribution discussed the QoS requirements for V2X services and provided the following observations and proposals:
Observation 1: No need to distinguish uplink or downlink for UE-PC5-AMBR.
Proposal 1: In S1 interface, UE-PC5-AMBR could be provided to eNB via INITIAL CONTEXT SETUP REQUEST, UE CONTEXT MODIFICATION REQUEST, HANDOVER REQUEST and PATH SWITCH ACKNOWLEDGE messages.
Proposal 2: In X2 interface, UE-PC5-AMBR should also be transferred to the target eNB in the HANDOVER REQUEST message.

Proposal 3: RAN3 is requested to discuss and agree the attached CRs for the introduction of UE-PC5-AMBR.
Observation 2: the new defined QCI values for V2X has no impact on RAN3 specifications.
Observation 3: E-RAB Maximum Bit Rate Downlink and E-RAB Guaranteed Bit Rate Downlink of the GBR QoS Information may not be applicable toV2X services, they can be set to 0, no impact to RAN3 specifications.
Proposal 4: No RAN3 impact is foreseen to support new QCI values defined for V2X service.
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