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1. Introduction
This contribution proposes an update and an evaluation of Solution 6 of TR 23.785 “QoS handling for PC5 based message”. In Section 2 the aspects of latency and priority are analysed, also by taking into account requirements from the SAE’s Dedicated Short Range Communications (DSRC) specifications as well as from the Intelligent Transport Systems (ITS) specifications. Following the Section 2, in Section 3 some conclusions on QoS parameters are drawn. The text proposal for Solution 6 is presented in Section 4.
2. Discussion

2.1. Latency

2.1.1. Latency requirement in SAE’s Dedicated Short Range Communications (DSRC)
Based on the description of SAE’s Dedicated Short Range Communications (DSRC) Message Set Dictionary (J2735, 2016-03), the related description of Latency is as follows:
DE_VehicleEventFlags

· The latency between the time at which a Critical Event Condition is met and transmission of the BSM (BasicSafetyMessage) with the corresponding DE_VehicleEventFlags shall be less than vEventDetectLatency. [6.3.6-V2V-BSMTX-DATAACC-034]
The Critial Evenent Condition can be, for example, Hard-Braking Event Notification, or Control-Loss Event Notification.
According to the reference of On-board System Requirements for V2V Safety Communications (J2945.1, 2016-03), when the DE_VehicleEventFlags is set, the value for DE_VehicleEventFlags is:
Table 21: Parameter Settings for this Standard in J2945.1

	Section Reference(s)
	Parameter
	Value

	6.3.6.15
	vEventDetectLatency
	250 milliseconds


2.1.2. Latency requirement in Intelligent Transport Systems (ITS)
Based on the ITS’s specifications (Table 1 of ETSI TS 102 637-2 for Cooperative Awareness Message (CAM) and ETSI TS 102 637-3 for Decentralized Environmental Notification Message (DENM)), the use cases and corresponding latency are summarized as following:
Table 1: Latency Requirement in ITS
	Use Case
	Message Type
	Min Frequency(HZ)
	Max Latency(ms)

	Emergency Vehicle Warning
	CAM
	10
	100

	Slow Vehicle Indication
	
	2
	100

	Intersection Collision Warning
	
	10
	100

	Motorcycle Approaching Indication
	
	2
	100

	Collision Risk Warning
	
	10
	100

	Speed Limits Notification
	
	1 to 10
	100

	Traffic Light Optimal 
Speed Advisor
	
	2
	100

	Pre-crash sensing warning
	DEMN
	10
	50

	Emergency electronic brake lights
	
	10
	100

	Wrong way driving warning
	
	10
	100

	Stationary vehicle warning
	
	10
	100

	Signal violation warning
	
	10
	100

	Traffic condition warning
	
	1
	Not defined

	Decentralized floating
 car data
	
	1 to 10
	Not defined


Observation 1: In ITS, the latency requirements vary depending on the use case and may have three values: 50ms, 100ms, and ‘not defined’. 
2.1.3.  Considerations
The latency requirements in SA1 are as follows:
[R-5.2.1-002]
For particular usage (i.e., pre-crash sensing) only, the E-UTRA(N) should be capable of transferring messages between two UEs supporting V2V application with a maximum latency of 20ms.

[R-5.2.1-003]
The E-UTRA(N) shall be capable of transferring messages between a UE supporting V2I application and an RSU with a maximum latency of 100ms.

Observation 2: As discussed above, the SA1 requirements meet the needs of ITS and DSRC. 

Observation 3: During the V2X procedure, the EPC shall indicate the latency requirements to the eNodeB in order to meet the latency requirements of the application level (e.g., DSRC and ITS).
2.2. Priority

2.2.1. Priority setting in DSRC
Based on the description of Dedicated Short Range Communications (DSRC) Message Set Dictionary (J2735, 2016-03), the related description of Priority setting is described in clause 7.133:

Data Element: DE_Priority

Use: A priority for the alert message, giving urgency of this message. A relative degree of merit compared with other similar messages for this type (not other message being sent by the device, nor a priority of display urgency at the receiver).

At this time, the lower five bits are reserved and shall be set to zero. This effectively reduces the number of priority levels to eight. The value of all zeros shall be used for "routine" messages such as roadside signage where not displaying the message to the driver is of only modest impact. The value 111xxxxx shall be the highest level of priority and shall be consider the most important level. When choices of display order or transmission order are considered, messages with this level of priority shall be given precedence. The remaining 6 levels shall be used as determined by local conventions.

Observation 4: DSRC requires at least 8 priority levels.
2.2.2. Priority setting in ITS
Based on the description of ETSI TS 102 636-4-2 V1.1.1 (2013-10), the Traffic Class Identity (TC ID) used for ITS is described in clause 8 as:  

[image: image1.png]Table 5: Traffic classes for ITS-G5

TCID AC Channel | Maximum Transmit MCS Intended Use
Power Level
[dBm]
0 AC_VO CCH +33 6 Mbit/s High-priority DENM
1 AC VI CCH +23 6 Mbit/s DENM
2 AC_BE CCH +23 6 Mbit/s CAM
3 AC_BK CCH +23 6 Mbit/s Multihop DENM, other data traffic





Observation 5: In ITS, the priority varies from 0 to 3 and 0 represents the highest priority. 

2.2.3. Considerations
Taking the above analysis of the DSRC and ITS priority level into account, we can observe that:
Observation 6: To meet the requirements of priority handling (e.g. DSCP and ITS), V2X needs at least 8 priority levels.

Observation 7: Certain mapping mechanisms for priority (i.e. user priority vs. ProSe Per Packet Priority (PPPP)) is needed in the user plane when exchanging V2X message between application layer and 3GPP access layer.

3. Conclusions and proposals 

In Section 2 we analysed the latency and priority requirements for DSRC and ITS. Following the discussion above, we believe that the QoS parameters have to include at least the PPPP and the Packet Delay Budget. However, in order to provide well-managed services under operator control, additional parameters are also needed (e.g. ARP, Scheduled Mode Preference and Maximum Bit Rate). 
We therefore propose that:

Proposal 1: the following are the QoS parameters that should be used for properly handling V2X messages over PC5:
· ProSe Per Packet Priority (PPPP): the priority of a V2X message transmitted over PC5. The eNB shall be able to deduce packet delay budget of a V2X message by the requested PPPP value, the mapping of which is preconfigured in the eNB. 
· Allocation Retention Priority (ARP): this is similar to the ARPs defined for EPS, which enable the E-UTRAN to manage PC5 bearers due to resource limitation on PC5. Based on user subscription data, the system can set different ARPs for different UEs corresponding to the same priority.

· Maximum Bit Rate (GBR): denotes the bit rates that can be expected to be provided by a PC5 bearer .
· Scheduled Mode Preference: indicates whether the V2X message is sent in Scheduled resource allocation mode or UE autonomous resource selection mode. For example, the UE shall request radio resource from eNB when available, if the Scheduled Mode Preference indicates Scheduled resource allocation mode. The UE can autonomously select resources from the configured resources, if Scheduled Mode Preference indicates UE autonomous resource selection mode.
Proposal 2: we kindly ask SA2 to agree on the text proposal for Solution 6 of TR 23.785 captured in Section 4.

4. Text Proposal
* * * * Beginning of changes * * * *
6
Solutions
6.6
Solution #6: QoS handling for PC5 based message
6.6.1
Functional Description
6.6.1.1
General

For UE to use V2X service, the EPS system supports QoS handling for a UE to transmit V2X messages by PC5.

A PC5 Radio Bearer is controlled by the E-UTRAN according to The PC5 bearer QoS profile provided from EPC.
When a UE is served by E-UTRAN, PC5 Radio Bearer is managed under the control of E-UTRAN. E-UTRAN obtains the PC5 based QoS parameters from the Initial UE Context Setup.
When a UE is out of coverage or not served by E-UTRAN (i.e. due to the radio condition is not sufficient to provide the V2X service), the UE shall be able to support V2X service on the preconfigured radio resource.
6.6.1.2
PC5 bearer QoS profile 
The PC5 bearer QoS profile contains the QoS parameters for a set of PC5 Radio Bearers, which include ProSe Per Packet Priority (PPPP), Allocation-Retention Priority (ARP), Guaranteed Bit Rate (GBR) and Scheduled Mode Preference:  
· PPPP: the priority of a V2X message transmitted over PC5. The eNB shall be able to deduce packet delay budget of a V2X message by the requested PPPP value, the mapping of which is preconfigured in the eNB. 

· ARP: similar to the APR defined for EPS, which enable the E-URTAN to manage PC5 bearers due to resource limitation on PC5. Based on user subscription, the system can set different ARPs for different UEs corresponding to a same priority. 

· Maximum Bit Rate: denotes the bit rates that can be expected to be provided by a PC5 bearer.

· Scheduled Mode Preference: indicates whether the V2X message is sent in Scheduled resource allocation mode or UE autonomous resource selection mode. For example, the UE shall request radio resource from eNB when served by E-UTRAN, if the Scheduled Mode Preference indicates Scheduled resource allocation mode. The UE can autonomously select resources from the configured resources when available, if Scheduled Mode Preference indicates UE autonomous resource selection mode.
6.6.2
Procedure
6.6.2.1
General
During the Attach procedure, MME generates the PC5 bearer QoS profile. This V2X PC5 based QoS parameters is sent to eNB. The PC5 bearer QoS profile is generated by MME according to UE subscription from the HSS and the operator’s policy. The PC5 bearer QoS profile contains a set of PC5 Radio Bearer QoS parameter as defined in 6.6.1.2, which a UE is allowed to use during it sends V2X messages.


The eNodeB provide V2X service to the UE according to PC5 bearer QoS profile it receives from the MME. 
6.6.2.2
Attach
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Figure 6.6.2.2-1: Attach

The procedure is identical to the attach procedure defined in clause 5.3.2.1 of TS 23.401 [7], with the following additions:

1.
V2X capability is added as part of the "UE Network Capability", which indicates whether the UE is capable of supporting V2X communication. 
17.
MME generates the PC5 bearer QoS profile. 


The PC5 bearer QoS profile is included in the Initial Context Setup Request message sent to eNB.

18.
The eNodeB maps PC5 bearer QoS profile to the PC5 Radio Bearer QoS parameters. The eNodeB sends the RRC Connection Reconfiguration message including the PC5 radio Bearer QoS parameters, which are defined in 6.6.1.2 (with the exception of ARP). The eNB may also indicate the PC5 related radio resources used to send V2X messages (e.g., resource pool) in the RRC Connection Reconfiguration message.

NOTE 1:
More details for this step are provided in RAN specifications.
27.
At any time the UE receives V2X messages from the application, the UE sends the V2X messages according to the PC5 Radio Bearer QoS parameters received in step 18. For PC5 Radio Bearers in which it is indicated “Scheduled resource allocation mode”, the UE shall request PC5 radio resources from E-UTRAN to send the V2X messages, if available. For PC5 Radio Bearers in which it is indicated “UE autonomous resource selection mode” , the UE can autonomously select PC5 configured radio resources to send the V2X messages.

A UE may locally downgrade the priority of a V2X message if an associated timer expires in case of eNB scheduled PC5 operation. 
NOTE 2:
More details for this step are provided in RAN specifications.
6.6.2.3
UE triggered Service Request
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Figure 6.6.2.3-1: UE triggered Service Request procedure
The procedure is identical to the UE triggered Service Request procedure defined in clause 5.3.4.1 of TS 23.401 [7], with the following additions
4.
Additional QoS parameters are added as defined in step 17 in clause 6.6.2.2.

5.
Additional QoS parameters are added as defined in step 18 in clause 6.6.2.2.

After step 5, the UE is able to send V2X messages as defined in step 27 in clause 6.6.2.2.
6.6.3
Impact on existing entities and interfaces

Table 6.6.3-1: Impact on existing nodes 
	Node
	Impact

	MME
	The MME needs to be able to generate V2X PC5 based QoS parameters.

	eNodeB
	The eNodeB needs to be able to map V2X PC5 based QoS parameters to the PC5 Radio Bearer QoS parameters.


Table 6.6.3-2: Impact on existing interfaces 
	Node
	Impact

	S1
	V2X PC5 based QoS parameters need to be transferred from MME to eNB


6.6.4
Topics for further study



It's FFS how to map application level messages (e.g. ITS, WSMP and potential other protocols) to a suitable PC5 bearer, e.g. by TFT or by API from 3GPP Layer.


6.6.5
Conclusions
Editor's note: Conclusions will be collected for this particular functionality.
Solution 6 should be standardized in order to properly cover Key Issue #7 (QoS for V2X Service) in case of PC5-based architecture.
* * * * End of changes * * * *
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