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1.
 Introduction

TR 23.786 solution #27 (clause 6.27) documented a mechanism that allows the Application Function to indicate multiple QoS levels (Adaptation Friendly QoS levels) to the 5GS, so that the NG-RAN could assist the AF for adaptation by identifying a supported QoS level among these Adaption Friendly QoS levels when the target QoS level cannot be met. 

There were questions raised regarding the use of such multiple QoS levels by V2X applications. In this contribution, several examples of the multiple QoS level V2X application operation are provided, to illustrate how solution #27 can help in V2X. 
Corresponding conclusion for the solution #27 is also proposed for documentation in TR 23.786.
2. Multiple QoS level operation of V2X applications
2.1 Multi-QoS level V2X application based on stage 1

In TS 23.186, different QoS KPIs were identified for the V2X services. Many of those services have multiple level of QoS requirements depending on the operation mode and configurations. 

Taking the advanced sensor sharing as the example, the identified KPIs are:

Table 5.4-1 Performance requirements for extended sensors

	Communication scenario description
	Req #
	Payload (Bytes)
	Tx rate (Message /Sec)
	Max 
end-to-end

latency

(ms)
	Reliability (%)
	Data rate (Mbps)
	Min required communication range (meters)

	Scenario
	Degree
	
	
	
	
	
	
	

	Sensor information sharing between UEs supporting V2X application
	Lower 
degree of automation
	[R.5.4-001]
	1600
	10
	100
	99
	
	1000

	
	Higher degree of automation
	[R.5.4-002]
	
	
	10
	95
	25

(NOTE 1)
	

	
	
	[R.5.4-003]
	
	
	3
	99.999
	50
	200

	
	
	[R.5.4-004]
	
	
	10
	99.99
	25
	500

	
	
	[R.5.4-005]
	
	
	50
	99
	10
	1000

	
	
	[R.5.4-006]

(NOTE 2)
	
	
	10
	99.99
	1000
	50

	Video sharing between UEs supporting V2X application
	Lower 
degree of automation
	[R.5.4-007]
	
	
	50
	90
	10
	100

	
	Higher degree of automation
	[R.5.4-008]
	
	
	10
	99.99
	700
	200

	
	
	[R.5.4-009]
	
	
	10
	99.99
	90
	400

	NOTE 1: This is peak data rate.
NOTE 2: This is for imminent collision scenario.


Clearly, as indicated in the highlighted requirements, the same V2X application would be able to operate at different known QoS levels. Therefore, the V2X Application can make use of the information provided by NG-RAN to determine the exact QoS level to adapt to. If no such information is provided, the Application would need to try one by one. 

As described in solution#27, the V2X AF could provide the multiple QoS levels to the 5GS as adaptation friendly QoS levels, beside the actual target QoS level (each of the row above could represent one potential QoS level for the same application).  
Although the KPIs above were drafted mainly for sensor information sharing between UEs, the same principle would apply when it is between the UE and a V2X Application Server. 
2.2 Multi-QoS level V2X applications due to congestion control

For V2X applications, it would normally have congestion control mechanism built-in to deal with unfavourable operating environment. In SAE J3161 (On-Board System Requirements for LTE V2X V2V Safety Communications) clause 6.3.8, there are congestion mechanism defined to adjust the message sending rate based on feedbacks from lower layer, e.g. CBR (channel busy ratio), PER, channel quality, etc. 
Note that although these are for the PC5 operation, from service level perspective, the same principle would apply when the messages are transferred over Uu. In summary, the congestion control mechanism of the V2X application layer would be able to adapt the QoS requirements according to the congestion levels. 
Similarly, solution #27 can be used to bridge the upper layer V2X operation (as defined in SAE J3161) and the 5GS, to avoid providing all Uu based radio parameters to V2X application layer (which does not have defined algorithm to handle). Instead, the V2X application can pre-calculate different adaptation levels based on defined algorithms and provide that to 5GS as the multi-level adaptation friendly QoS levels. Solution #27 will then be able to indicate back to the V2X application regarding the level to use when congestion happens. This reduced the burden on the V2X application to understand the Uu operation details.   
.      
3. Proposals
Based on the above described V2X use cases, it clear that the multi-level QoS operation as described in solution#27 for V2X Application is useful, and therefore, it is proposed to conclude that solution#27 to be included in normative phase as a solution to Key Issue #3. 
*********** Start of the first change ***********
7.2
Conclusions for 5G System
Editor's note:
This clause will capture agreed conclusions for 5G System from the study, aimed for normative phase in Rel-16 timeframe.
For the architectural reference model it is concluded to take Alternative #1 in Annex A.1 as the baseline for normative work.

For Key Issue #1 (Support of eV2X Group Communication), it is concluded that Solution #21 in clause 6.21 is used as the baseline for normative work.

For Key Issue #2 (3GPP PC5 RAT selection for a V2X application), it is concluded that Solution #12 in clause 6.12 is selected for normative work.

For Key Issue #3 (QoS Support for eV2X over Uu interface),

-
Regarding QoS characteristics and new standardized 5QI value, it is concluded to take Solution #2 in clause 6.2 as the baseline for normative work. No additional QoS parameters have been identified in addition to the ones already specified in TS 23.501 [7]. Whether the new combinations of QoS parameter values proposed in Solution #2 are supported or not is pending RAN WG2's feedback.
-
Regarding QoS Notification Control enhancements, it is concluded that Solution #27 in clause 6.27 is taken as the baseline for normative work. 
For Key Issue #4 (Support of PC5 QoS framework enhancement for eV2X), depends on RAN WG decisions, it is concluded that Solution #19 in clause 6.19 is used as the baseline for normative work, with the working assumption that VQI can be supported by NR PC5, and a new set of VQIs would be defined in normative phase.

For Key Issue #5 (Service Authorization and Provisioning to UE for eV2X communications over PC5 reference point) and Key Issue #11 (Service Authorization and Provisioning to UE over NG-Uu reference point), it is concluded that Solution #3 in clause 6.3, Solution #20 in clause 6.20 and Solution #24 in clause 6.24 are selected for normative work.

For Key Issue #6 (Service Authorization to NG-RAN for eV2X communications over PC5 reference point), Solution #6 in clause 6.6 is selected for the normative work.

NOTE 1:
For V2X capability indication and V2X related information per PC5 RAT, alignment based on progress/decision in RAN WGs will be performed as part of the normative phase.
For Key Issue #7 (Network Slicing for eV2X Services),
-
To facilitate deployment of dedicated network slice for use of, for example, automotive industry and to facilitate roaming support, it is concluded to reuse the Network Slicing functionality for 5GS (see TS 23.501 [7], TS 23.502 [9]) with specifying a new standardized SST value dedicated for V2X services.

-
Existing values (both standardized and non-standardized SST) defined in TS 23.501 [7] can also be used for any V2X services e.g. eMBB, URLLC, etc.

For Key Issue #8 (Support of edge computing), it is concluded that the mechanisms to support edge computing defined in TS 23.501 [7] and TS 23.502 [9] can be used. No additional normative work has been identified for this key issue. Potential normative work may be identified by FS_5G_URLLC for this key issue.
For Key Issue #9 (Support of unicast/multicast for sensor sharing over PC5), it is concluded that Solution #11 documented in clause 6.11 is adopted as the baseline for normative work, with the following potential updates based on other Working Groups' feedbacks:

-
the signalling message definition for unicast link establishment and management, e.g. if and how RRC signalling is used for unicast link;

-
the choice of per packet QoS model or bearer based QoS model for broadcast, groupcast, and unicast based on RAN decisions;

-
signal to the base station regarding the service used when network scheduled mode is used;

-
the potential security related procedure updates for unicast communication over PC5.

NOTE 2:
In Key Issue #9 and Solution #11, multicast means groupcast.

For Key Issue #10 (eV2X message transmission and reception) on the support of non-IP based V2X message over NG-Uu reference point, it is concluded to take Solution #18 in clause 6.18 for normative work.

For Key Issue #12 (System migration and interworking for eV2X), it is concluded to take Solution #9 in clause 6.9 and Solution #20 in clause 6.20 for normative work. PC5 interworking can be supported with proper UE configurations by taking into account e.g. regional regulations, deployments, and UE PC5 RAT capability.

For Key Issue #14 (Support of broadcast over NG-Uu), it is concluded to stop further solution work on 5GS MBMS for Release 16. No normative work shall be performed for this key issue in Release 16.
*********** End of the changes ***********
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