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1.
Introduction
According to R2-164629, SA2 requests RAN2 to give feedback on QoS issues for V2X. 
	3GPP SA2 discussed support of QoS for PC5 and Uu based V2X with the following conclusions:

· 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 

· Each V2X packet is sent to AS with a PPPP.

· UE provides priority information reflecting PPPP to the eNB for resources request.

· When the eNB receives a request for PC5 resource from a UE, the eNB can deduce the packet delay budget and reliability from the priority information from the UE. The mapping between priority information and packet delay budget /reliability may be based on provisioning e.g. O&M configuration or be defined in specification. 

When V2X communication uses dedicated radio resources, the above principles are considered sufficient to satisfy QoS requirements from SA2 perspective. However, in case of V2X communication is sharing the same radio resources with other applications using PC5 transmission, e.g. MCPTT, additional considerations may apply.

…
ACTION: 
SA WG2 kindly requests RAN WG2 to provide feedback on the following

1)
Verification of the provided PC5 QoS parameters. SA2 welcomes RAN2 feedback on whether the parameters sufficient or additional information/mechanism is required.
2)
The proposed QCI characteristics for V2X messages, including proposed modifications to the QCI Priority Level as proposed in S2-162662.

3)
Whether the case of V2X communication is sharing the same radio resources with other applications using PC5 transmission, e.g. MCPTT, needs to be addressed, and whether additional mechanisms are required to satisfy V2X QoS requirements.


In this contribution, it is addressed on QoS aspect for the above issues.
2.
Discussion 
Is the existing PPPP sufficient?
Currently, PPPP is selected by the application layer based on criteria that are outside the scope of 3GPP and application layer provides PPPP to AS layer for each SDU. Though the name ‘PPPP’ means the priority, we think the PPPP could also reflect various aspects such as delay, loss rate and so on in order to determine the value of PPPP.

Observation 1) PPPP reflects priority, dalay, loss rate and other criteria in application layer.
With this PPPP, QoS of V2V traffic could be guaranteed from our view for network scheduled mode as well as UE autonomous reselection mode. 
In case of network scheduled mode, basically, we think the behaviour described in LS from SA2 is well defined procedure for guaranteeing QoS for V2V for network scheduled mode and is aligned with the current Rel-13 sidelink UE behaviour. In other words, the network configures priority information associated with logical channel group. Upon receiving the BSR for each LCG, the network could deduce the PPPP(s) of each LCG. Then, using the derived PPPP(s), the network is able to know the packet delay budget and reliability. In addition, if a separate destination ID is assumed to be used for V2V/X, the network is able to identify whether the resource request is for V2V/X or not using the destination ID included in sidelink BSR. Alternatively, if a separate/reserved LCID is assumed to be used for V2V/X, the network is also likely able to identify the resource request is for V2V/X using a reserved LCG for the a separate/reserved LCID. With this information, the network could allocate the appropriate resources to V2V/X. As described in LS, the mapping between PPPP and other QoS parameters may be based on O&M configuration in eNB. Using this procedure, QoS for V2V could be guaranteed without any specification changes in case of network scheduled mode.
Observation 2) Using PPPP is sufficient for supporting QoS for V2V for network scheduled mode.

In case of UE autonomous resource selection mode, the important, less delay tolerant, less reliable traffic would be respected using PPPP in SCI during resource pool selection as determined in RAN1. In other words, if there is high priority traffic scheduled to be transmitted known via SCI, other UEs with lower priority does not select those resources. Hence, we think its QoS requirement would be met.
Observation 3) Using PPPP is sufficient for supporting QoS for V2V for the UE autonomous resource pool selection mode.
Whether the case of V2X communication is sharing the same radio resources with other applications using PC5 transmission
In general, we think the frequency used for V2X is different from that for other applications using PC5 interface. For instance, it is highly likely that V2X would be operated in frequency dedicated for V2X. At the same time, it is also likely that MCPTT would be operated in frequency dedicated for public safety. Thus, we think it is unnecessary to consider V2X communication is sharing the frequency with other applications using PC5. 
However, it may be argued that sidelink resource pool in the same frequency might be shared by V2X and other applications using PC5 (e.g. MCPTT) in UE autonomous resource pool. In case of autonomous PC5 resource selection mode, we does not think the sidelink resource pool in the frequency is shared by V2X and other applications for the following reasons.

· The channel access mechanism is different. Rel-12/13 sidelink communication UE does not perform sensing before utilizing the resource so it is deemed impossible to protect the V2X message from other sidelink communication messages.

· SA and data is usually FDMed in V2X sidelink communication while it is TDMed in Rel-12/13. Thus, it is regarded impossible that PC5 resource pool is shared by V2X and other applications.
With the reasoning above, we think sidelink resource pool is not shared by V2X and other applications using PC5 in the same frequency. 
Observation 4) The case of V2X communication is sharing the same radio resources with other applications using PC5 transmission does not need to be addressed. 
3.
Conclusion
For QoS aspect of V2V, it is observed and proposed as a conclusion.
Observation 1) PPPP reflects priority, dalay, loss rate and other criteria in application layer.
Observation 2) Using PPPP is sufficient for supporting QoS for V2V for network scheduled mode.
Observation 3) Using PPPP is sufficient for supporting QoS for V2V for the UE autonomous resource pool selection mode.
Observation 4) The case of V2X communication is sharing the same radio resources with other applications using PC5 transmission does not need to be addressed.
Proposal 1 To confirm above observations.
Reference
Annex

Table 6.1.7: Standardized QCI characteristics [TS 23.203]

	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.
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