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Abstract of the contribution: This contribution proposes to document the key issue on V2X QoS into TR 23.785.
1.
Introduction
In last SA2 meeting, the key issue on V2X message prioritization was agreed and documented in TR 23.785 Key Issue#4 as followings:

-   How does the 3GPP system provide means to prioritize V2X message transmission for V2V Service and V2P Service for a UE serving specific purpose (e.g. ambulance or patrol car on duty)?
-   How does the 3GPP system provide means to prioritize transmission of V2X message for V2V Service and V2P Service according to its type (e.g. whether road safety related message or not)?
Besides the priority of V2X message, other QoS requirements also need to be considered to support the V2X Service.
2.
Discussion
2.1
QoS requirements for V2X

In section 7.2 “Consolidated Requirements” of TR 22.885, the following QoS requirements shall be fulfilled: 
[CPR-007]
The 3GPP network shall be able to provide means to prioritize V2X message transmission among UEs supporting V2X Service.

[CPR-008]
The 3GPP network shall be able to provide means to prioritize transmission of V2X messages according to their type (e.g. safety vs. non-safety).
 [CPR-011]
The E-UTRA(N) shall be able to support a maximum frequency of 10 V2X messages per second per V2X entity (e.g., UE and RSU).
  [CPR-014]
The E-UTRA(N) shall be capable of transferring V2X messages between two UEs supporting V2V/P Service, directly or via an RSU, with a maximum latency of 100ms.
[CPR-015]
For particular usage (i.e., pre-crash sensing) only, the E-UTRA(N) should be capable of transferring V2X messages between two UEs supporting V2V Service with a maximum latency of 20ms.
[CPR-016]
The E-UTRA(N) shall be capable of transferring V2X messages between a UE supporting V2I Service and an RSU with a maximum latency of 100ms.
  [CPR-027]
The E-UTRA(N) shall be able to support high reliability without requiring application-layer message retransmissions. 
To summarize, the QoS requirements for V2X message need to be considered include: priority, frequency, latency and reliability.
2.2
Gap analysis between V2X QoS requirements and LTE QoS
For LTE the EPS bearer QoS profile includes the parameters QCI, ARP, GBR and MBR. The QCI is a scalar and composed of Priority Level, Packet Delay Budget and Packet Error Loss Rate. Table 6.1.7 is the excerpt of standardized QCI characteristics specified in TS 23.203.
Table 6.1.7: Standardized QCI characteristics

	QCI
	Resource Type
	Priority Level
	Packet Delay Budget
	Packet Error Loss

Rate (NOTE 2)
	Example Services

	1
(NOTE 3)
	
	2
	100 ms
(NOTE 1, NOTE 11)
	10-2
	Conversational Voice

	2
(NOTE 3)
	
GBR
	4
	150 ms
(NOTE 1, NOTE 11)
	10-3
	Conversational Video (Live Streaming)

	3
(NOTE 3)
	
	3
	50 ms
(NOTE 1, NOTE 11)
	10-3
	Real Time Gaming

	4
(NOTE 3)
	
	5
	300 ms
(NOTE 1, NOTE 11)
	10-6
	Non-Conversational Video (Buffered Streaming)

	65
(NOTE 3, NOTE 9)
	
	0.7
	75 ms
(NOTE 7,
NOTE 8)
	
10-2
	Mission Critical user plane Push To Talk voice (e.g., MCPTT)

	66
(NOTE 3)
	
	
2
	100 ms
(NOTE 1,
NOTE 10)
	
10-2
	Non-Mission-Critical user plane Push To Talk voice

	5
(NOTE 3)
	
	1
	100 ms
(NOTE 1, NOTE 10)
	10-6
	IMS Signalling

	6
(NOTE 4)
	
	
6
	
300 ms
(NOTE 1, NOTE 10)
	
10-6
	Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file sharing, progressive video, etc.)

	7
(NOTE 3)
	Non-GBR
	
7
	
100 ms
(NOTE 1, NOTE 10)
	
10-3
	Voice,
Video (Live Streaming)
Interactive Gaming

	8
(NOTE 5)
	
	
8
	
300 ms
(NOTE 1)
	

10-6
	
Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file 

	9
(NOTE 6)
	
	9
	
	
	sharing, progressive video, etc.)

	69
(NOTE 3, NOTE 9)
	
	0.5
	60 ms
(NOTE 7, NOTE 8)
	10-6
	Mission Critical delay sensitive signalling (e.g., MC-PTT signalling)

	70
(NOTE 4)
	
	5.5
	200 ms
(NOTE 7, NOTE 10)
	10-6
	Mission Critical Data (e.g. example services are the same as QCI 6/8/9)


The existing LTE EPS bearer QoS parameters do not fit the V2X QoS requirements very well, for example, how the “frequency” requirement is fulfilled by the QoS mechanism needs to be considered. Furthermore, the Packet Delay Budget in QCI refers to the latency between the UE and the PGW, while the “latency” requirement for V2X refers to the end-to-end latency between a UE and a RSU or between two UEs, how can we use the Packet Delay Budget to formulate the end-to-end latency also needs to be studied. The last but not the least important is that, the V2X service as a new service (especially the strict latency requirement) is different from the OTT service or the MCPTT service, whether a new QCI is needed for V2X service should be studied.
2.3
 Operator controlled QoS for V2X Service
For Rel-13 eProSe only ProSe Per-Packet Priority mechanism is supported on PC5 communication, the application layer determines the ProSe Per-Packet Priority and provides it to the access stratum to prioritize the transmission. For Mode 1, the eNB schedules the radio resources based on the priority reported by the UE. Since it is assumed that each UE can initiate the emergency call, it was concluded that there is no authorization check in the eNB for the UE reported priority in Rel-13.
For the V2X service, the priority mechanism defined in Rel-13 is not enough and a new QoS mechanism on PC5 is needed. One important thing to be noted is that, different UEs may have different priorities for transmitting V2X message. For example, the ambulance may broadcast a V2X message with higher priority than a normal car. To schedule the radio resources based on the priority appropriately, the eNB may need to further check the UE reported priority.
2.
Proposal
It is proposed to add the following key issue into TR 23.785.
************************************************Start of Change*********************************************************
5.X
Key Issue #X: QoS for V2X Service
5.X.1
General description
To support the V2X service requirements including the maximum transmission frequency, maximum latency and high reliability, the following aspects need to be studied for both the PC5 and LTE-Uu based architecture at least:
-
How to formulate the QoS parameters for V2X Service?

-  How does the 3GPP system provide means to support of transferring V2X messages between two UEs supporting V2V/P Service (directly or via an RSU), or between a UE supporting V2I Service and an RSU, with a maximum latency of 100ms (20ms for particular V2V service)? 
-  How does the 3GPP system provide means to support a maximum frequency of 10 V2X messages per second per V2X entity (e.g., UE and RSU)?
-  How does the 3GPP system provide means to support high reliability without requiring application-layer message retransmissions?

Editor’s Note: What QoS parameters used for frequency and reliability and at which layer they are applied are FFS.
************************************************End of Change*********************************************************
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