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Abstract: This contribution discusses the QoS of V2X to other service.
1. Background
In TS23.203, QCI is stated as “The QCI is scalar that is used as a reference to node specific parameters that control packet forwarding treatment (e.g. scheduling weights, admission thresholds, queue management thresholds, link layer protocol configuration, etc.) and that have been pre-configured by the operator owning the node (e.g. eNodeB).”
One of attribute of QCI is a Priority level. Priority level can be used by network nodes to decide which bearer to serve first. In the Annex of this contribution, currently defined QCI values are attached from TS23.203 Table 6.1.7: Standardized QCI characteristics. Because the lowest Priority level value corresponds to the highest Priority, following is QCI values ranked according the order of priority. 
	Resource Type
	QCI 
	Priority Level
	
	Example Services

	GBR
	65
	0.7 
	
	Mission Critical user plane Push To Talk voice (e.g., MCPTT)

	
	1
	2.0 
	
	Conversational Voice

	
	66
	2.0 
	
	Non-Mission-Critical user plane Push To Talk voice

	
	3
	3.0 
	
	Real Time Gaming

	
	2
	4.0 
	
	Conversational Video (Live Streaming)

	
	4
	5.0 
	
	Non-Conversational Video (Buffered Streaming)

	Non
GBR
	69
	0.5 
	
	Mission Critical delay sensitive signalling (e.g., MC-PTT signalling)

	
	5
	1.0 
	
	IMS Signalling

	
	70
	5.5 
	
	Mission Critical Data (e.g. example services are the same as QCI 6/8/9)

	
	6
	6.0 
	
	Video (Buffered Streaming), TCP-based (e.g., www, e-mail, chat, ftp, p2p file sharing, progressive video, etc.)

	
	7
	7.0 
	
	Voice, Video (Live Streaming), Interactive Gaming

	
	8
	8.0 
	
	Video (Buffered Streaming), TCP-based (e.g., www, e-mail, chat, ftp, p2p file sharing, progressive video, etc.)

	
	9
	9.0 
	
	Video (Buffered Streaming), TCP-based (e.g., www, e-mail, chat, ftp, p2p file sharing, progressive video, etc.)



Currently, TS22.185 includes following requirements:
	[R-5.1-006]	The 3GPP system shall be able to provide means to prioritize message transmission among UEs supporting V2X application
[R-5.1-007]	The 3GPP system shall be able to provide means to prioritize transmission of messages according to their type (e.g. safety vs. non-safety).


These two requirements only deal V2X message priority among different V2X users or V2X message types. It does not mention the priority between V2X user and non-V2X user or between data for V2X application and data for non-V2X application.
As a result of SA2#114 held in April, the solution that proposes new QCI values for LTE-Uu based V2X was captured in TR23.785 [1] as below. The new QCI values are defined mainly for delay sensitive V2X messages whose maximum latency requirement of e2e delivery is 100ms.
	[bookmark: _Toc436124714][bookmark: _Toc448769773][bookmark: _Toc448772659][bookmark: _Toc448869447]6.7	Solution #7: New QCI values for LTE-Uu based V2X message transmission/reception
[bookmark: _Toc436124715][bookmark: _Toc448769774][bookmark: _Toc448772660][bookmark: _Toc448869448]6.7.1	Functional Description
The V2X messages for V2V/P Services can be transmitted periodically or based on a certain event. LTE-Uu based V2X message transmission for V2V/P Services has to fulfil the following latency requirement:
-	100 ms for V2X message delivery from the transmitting UE and to the receiving UEs
The V2X message can be delivered via Non-GBR bearer as well as GBR bearer. However, there is neither existing standardized Non-GBR QCI nor existing standardized GBR QCI which meets the latency requirement for V2X message delivery for V2V/P Services. Therefore, this solution proposes to define a new Non-GBR QCI value and a new GBR QCI value for V2X messages for QoS support. 
The rationale of setting performance characteristics for newly defined GBR QCI value is as below:
-	Resource Type is GBR.
-	Packet Delay Budget (PDB) is set to 50 ms (= 100 ms/2).
-	Priority Level is set to be higher value than QCI for Public Safety (i.e. > 0.7) and lower value than QCIs for non-Public Safety (i.e. < 2). 
-	Packet Error Loss Rate (PELR) is set to support high reliability without requiring application-layer message retransmissions while considering the low PDB which may cause the higher PELR.
The rationale of setting performance characteristics for newly defined Non-GBR QCI value is as below:
-	Resource Type is Non-GBR.
-	Packet Delay Budget (PDB) is set to 50 ms (= 100 ms/2). 
-	Priority Level is set to be higher value than QCI for Public Safety (i.e. > 5.5) and lower value than QCIs for non-Public Safety (i.e. < 6) by only considering QCIs for non-signalling. 
-	Packet Error Loss Rate (PELR) is set to support high reliability without requiring application-layer message retransmissions while considering the low PDB which may cause the higher PELR.Table 6.X.1-1 captures QCI characteristics for V2X messages.
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 


[bookmark: _Toc436124716]
Editor's Note: Based on input from SA WG1, the value of Priority Level will be finally determined.
Editor's Note: New QCI values and whether they apply for UL and DL will be investigated and confirmed by RAN WG2.
Editor's Note: We need to examine the 100 ms delay whether it includes application processing.



As seen from the EN highlighted in blue above, the Priority level of new QCI values set temporarily will be finally determined based on input from SA1.

Therefore, specifying requirements of LTE V2X priority compared to other services is necessary for downstream WGs to progress their works on the support of V2X in timely manner.
2. Discussion
Basically, V2X services can be categorized into safety-related V2X applications and non-safety-related V2X applications. Because V2X messages for safety-related V2X application is crucial in preventing vehicle crashes, it should be prioritized than V2X messages for non-safety-related V2X application. V2X messages for non-safety-related V2X application such as a navigation application or SPaT (traffic Signal Phase and Timing), there is no need to prioritize this application than any other application.
Observation 1: Priority of non-safety V2X application is different from priority of safety-related V2X application. 
Observation 2: V2X messages for safety-related V2X application is prioritized than V2X messages for non-safety-related V2X application.
V2X messages for safe-related V2X application should be basically exchanged among vehicles in timely manner. However, vehicles or drivers do not solely rely on V2X application while vehicles are on the move. I.e., to handle non-autonomous vehicles or vehicles without V2X capability, drivers should keep their eyes on the road. In addition, many vehicles available today already include various types of sensors to avoid collision and ISO 26262 which specifies safety requirement of Electric system of vehicles requires vehicles to be able to handle the situation where V2X system is not working properly. 
However, for mission critical services, the users do not have any other means for communication and also are for public safety. Thus, mission critical services should be prioritized than V2X services. 
Observation 3: Mission critical services should be prioritized than V2X services.
For conversational voice, there is no priority differentiation in terms of QCI characteristics between emergency call and non-emergency call, and all belong to same QCI. Thus, if we apply similar treatment to V2X service, it seems reasonable that V2X services have equivalent priority to conversational voice services.
Observation 4: It seems reasonable that V2X services have equivalent priority to conversational voice services.

3. Proposal
Based on the observation in discussion section, it is proposed to agree on that:
1) Transport of Mission Critical services is prioritized than transport of V2X messages.
2) Transport of V2X messages is equivalently prioritized compared to transport of conversational voice.
3) Transport of safety-related V2X messages is prioritized than any other services, except Mission Critical services.

Based on this proposal, it is further proposed to agree on draft CR in [2].
4. Reference
[1] TR 23.785v0.3.0, http://www.3gpp.org/ftp/tsg_sa/WG2_Arch/Latest_SA2_Specs/Latest_draft_S2_Specs/23785-030.zip
[2] S1-161138, CR to TS 22.185 correction on V2X priority



5. ANNEX
	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, NOTE 12)
	
	0.7
	75 ms
(NOTE 7,
NOTE 8)
	
10-2
	Mission Critical user plane Push To Talk voice (e.g., MCPTT)

	66
(NOTE 3, NOTE 12)
	
	
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, NOTE 12)
	
	0.5
	60 ms
(NOTE 7, NOTE 8)
	10-6
	Mission Critical delay sensitive signalling (e.g., MC-PTT signalling)

	70
(NOTE 4, NOTE 12)
	
	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)

	NOTE 1:	A delay of 20 ms for the delay between a PCEF and a radio base station should be subtracted from a given PDB to derive the packet delay budget that applies to the radio interface. This delay is the average between the case where the PCEF is located "close" to the radio base station (roughly 10 ms) and the case where the PCEF is located "far" from the radio base station, e.g. in case of roaming with home routed traffic (the one-way packet delay between Europe and the US west coast is roughly 50 ms). The average takes into account that roaming is a less typical scenario. It is expected that subtracting this average delay of 20 ms from a given PDB will lead to desired end-to-end performance in most typical cases. Also, note that the PDB defines an upper bound. Actual packet delays - in particular for GBR traffic - should typically be lower than the PDB specified for a QCI as long as the UE has sufficient radio channel quality.
NOTE 2:	The rate of non congestion related packet losses that may occur between a radio base station and a PCEF should be regarded to be negligible. A PELR value specified for a standardized QCI therefore applies completely to the radio interface between a UE and radio base station.
NOTE 3:	This QCI is typically associated with an operator controlled service, i.e., a service where the SDF aggregate's uplink / downlink packet filters are known at the point in time when the SDF aggregate is authorized. In case of E-UTRAN this is the point in time when a corresponding dedicated EPS bearer is established / modified.
NOTE 4:	If the network supports Multimedia Priority Services (MPS) then this QCI could be used for the prioritization of non real-time data (i.e. most typically TCP-based services/applications) of MPS subscribers.
NOTE 5:	This QCI could be used for a dedicated "premium bearer" (e.g. associated with premium content) for any subscriber / subscriber group. Also in this case, the SDF aggregate's uplink / downlink packet filters are known at the point in time when the SDF aggregate is authorized. Alternatively, this QCI could be used for the default bearer of a UE/PDN for "premium subscribers".
NOTE 6:	This QCI is typically used for the default bearer of a UE/PDN for non privileged subscribers. Note that AMBR can be used as a "tool" to provide subscriber differentiation between subscriber groups connected to the same PDN with the same QCI on the default bearer.
NOTE 7:	For Mission Critical services, it may be assumed that the PCEF is located "close" to the radio base station (roughly 10 ms) and is not normally used in a long distance, home routed roaming situation. Hence delay of 10 ms for the delay between a PCEF and a radio base station should be subtracted from this PDB to derive the packet delay budget that applies to the radio interface.
NOTE 8:	In both RRC Idle and RRC Connected mode, the PDB requirement for these QCIs can be relaxed (but not to a value greater than 320 ms) for the first packet(s) in a downlink data or signalling burst in order to permit reasonable battery saving (DRX) techniques.
NOTE 9:	It is expected that QCI-65 and QCI-69 are used together to provide Mission Critical Push to Talk service (e.g., QCI-5 is not used for signalling for the bearer that utilizes QCI-65 as user plane bearer). It is expected that the amount of traffic per UE will be similar or less compared to the IMS signalling.
NOTE 10:	In both RRC Idle and RRC Connected mode, the PDB requirement for these QCIs can be relaxed for the first packet(s) in a downlink data or signalling burst in order to permit battery saving (DRX) techniques.
NOTE 11:	In RRC Idle mode, the PDB requirement for these QCIs can be relaxed for the first packet(s) in a downlink data or signalling burst in order to permit battery saving (DRX) techniques.
NOTE 12:	This QCI value can only be assigned upon request from the network side. The UE and any application running on the UE is not allowed to request this QCI value.




