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	Reason for change:
	The Reply LS to RAN2 on BRID and DAA broadcast over LTE and NR PC5 (S2-2307781) includes the following SA2 answer.

SA2 answer: SA2 discussed that defining new PQI(PC5 5QI) value(s) is beneficial for BRID and DAA over NR PC5 so that the AS layer can distinguish A2X services from V2X services if differentiated handling is needed. The related CR work will be progressed in Rel-18. For BRID and DAA over LTE PC5, it is considered that the existing QoS framework can be used.

TS 22.125 includes the following service and performance requirements that can be considered for A2X communication over PC5 reference point.

[R-5.2.2-011] The 3GPP system shall support a direct UAV to UAV local broadcast communication transport service which can transmit messages with an end-to-end latency of at most 100ms.

There are four control modes considered in the C2 communication for the UAV operation that are with different requirements, e.g. on message intervals, sizes, and end to end latencies, etc., including steer to waypoints, direct stick steering, automatic flight by UTM and approaching autonomous navigation infrastructure. 
· Steer to waypoints: the control message contains flight declaration, e.g. waypoints, sent from the UAV controller or UTM to the UAV. The control mode is used in both of direct C2 communication and network-assisted C2 communication.
· Direct stick steering: the control message contains direction instructions sending from the UAV controller to the UAV while optionally video traffic is provided as feedback from the UAV to the UAV controller. The control mode is used in both of direct C2 communication and network-assisted C2 communication.
· …

Table 7.2-1 KPIs for command and control of UAV operation
	Control Mode
	Function
	Typical Message Interval

	Max UAV ground speed
	Typical message Size
(note 1)
	End to end Latency

	Reliability
(note 2)
	Positive ACK
(note 8)

	Steer to waypoints (note 3)
	UAV terminated C2 message
	>=1 s
	300 km/h

	100 byte

	1 s
	99.9%
	Required

	
	UAV originated C2 message
(note 4)
	1 s
	
	84-140 byte
	1 s
	99.9%
	Not Required

	Direct stick steering 
(note 5)
	UAV terminated C2 message
	40 ms
(note 6)
	60km/h
	24 byte
	40 ms
	99.9%
	Required 

	
	UAV originated C2 message 
(note 7)
	40 ms
	
	84-140 byte
	40 ms

	99.9%
	Not Required

	…
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	NOTE 1: Message size is at the application layer and excludes any headers and security related load. The numbers shown are typical as message size depends on the commands sent and is implementation specific.
NOTE 2: Message reliability is defined as the probability of successful transmission within the required latency at the application layer while under network coverage.
NOTE 3: Video is neither required nor expected to be used for steering in this mode.
NOTE 4: It may be possible to transmit this message on an event driven basis (e.g. approaching a geo fence). A status message may, but is not required to, be sent as a response to a control message.
NOTE 5: A video feedback is required for this mode. The KPIs for video are defined in table 7.2-2.
NOTE 6: UAVs on-board controllers typically update at either 50Hz (20ms) or 25Hz (40ms).
NOTE 7: A status message may, but is not required to, be sent as a response to a control message A 1Hz slow mode also exists.
NOTE 8: Positive ACK is sent to the originator of the message (i.e. UAV controller and / or the UTM). The 5G system makes no assumption whether an appropriate ACK is sent by the application layer.
…



Table 7.2-2 KPIs for video used to aid UAV control. 
	Scenario 
(note 2)
	Data rate
	End to end Latency
	Reliability
(note 1)
	Direction
	Positive ACK required

	VLOS (visual line of sight)
	2 Mpbs at 480 p, 30 fps
	1 s
	99.9%
	Sent by UAV
	Not Required

	Non-VLOS
	4 Mbps at 720 p, 30 fps
	140 ms
	99.99%
	Sent by UAV
	Not Required

	NOTE 1:  Message reliability is defined as the probability of successful transmission within the required latency.
NOTE 2:  Maximum UAV speed is same as control mode of direct stick steering in 7.2-1




Therefore, new PQI values need to be defined for UAS.

Please note that the following PQI values are already defined in TS 23.287 and TS 23.304.
• GBR: 21~23 (TS 23.287); 24~26, 32~34 (TS 23.304)
• Non-GBR: 55~59 (TS 23.287); 60, 61, 70, 71 (TS 23.304)
• Delay Critical GBR: 90, 91 (TS 23.287); 92, 93 (TS 23.304)


	
	

	Summary of change:
	§3.2
- Add PQI.

§6.2.4.1
- Fix the clause title, i.e. from V2X to A2X.
- Extend the referred clauses of TS 23.287 from 5.4.1 to 5.4.4.
- Define new PQI values.
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[bookmark: _Toc517048051][bookmark: _Toc45003327][bookmark: _Toc83206728][bookmark: _Toc19171939][bookmark: _Toc27844230][bookmark: _Toc36134388][bookmark: _Toc45176071][bookmark: _Toc51762101][bookmark: _Toc51762586][bookmark: _Toc51763069][bookmark: _Toc75348567]* * * * Start of 1st Change * * * *
[bookmark: _Toc138250509][bookmark: _Toc21087535][bookmark: _Toc23326068][bookmark: _Toc25934658][bookmark: _Toc26337038][bookmark: _Toc31114285][bookmark: _Toc43392559][bookmark: _Toc43475355][bookmark: _Toc50558959][bookmark: _Toc54940314][bookmark: _Toc54952029][bookmark: _Toc57233477]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
A2X	Aircraft-to-Everything
AAM	Area Airspace Manager
BRID	Broadcast Remote Identification
BVLOS	Beyond Visual Line of Sight
C2	Command and Control
DAA	Detect And Avoid
DDAA	Direct Detect And Avoid
MBS	Multicast/Broadcast Service
NRID	Networked Remote Identification
PQI	PC5 5QI
RID	Remote Identification
TPAE	Third Party Authorized Entity
UAS	Uncrewed Aerial System
UAV	Uncrewed Aerial Vehicle
USS	UAS Service Supplier
UTM	Uncrewed Aerial System Traffic Management
UUAA	USS UAV Authorization/Authentication
UUID	Universal Unique Identifier



* * * * Start of Next Change * * * *
[bookmark: _Toc138250656]6.2.4.1	QoS handling for VA2X communication over PC5 reference point
A2X leverages what is defined for V2X in clauses 5.4.1 to 5.4.4 of TS 23.287 [11] with the following differences:
-	V2X is replaced by A2X.
-	Groupcast mode communication is not supported.
-	Definitions for PC5 QoS handling are described in clause 6.2.4.
-	PC5 QoS configuration parameters are described in clause 6.2.1.2.1.
-	Definitions for A2X communication over PC5 Reference point are described in clause 6.2.2.1.
-	Procedures for A2X unicast mode communication over PC5 Reference point are described in clause 6.3.3.2.
-	Procedures for A2X Delivery of PC5 QoS parameters to NG-RAN are described in clause 6.3.5.7.
-	The PQI values are additionally defined. The one-to-one mapping of standardized PQI values that are additionally defined to PC5 QoS characteristics is specified in table 6.2.4.1-1.
[bookmark: _CRTable5_6_11]Table 6.2.4.1-1: Standardized PQI values that are additionally defined to QoS characteristics mapping
	PQI
Value
	Resource Type
	Default Priority Level
	Packet Delay Budget
	Packet Error
Rate 
	Default Maximum Data Burst Volume
	Default
Averaging Window
	Example Services

	40
	
GBR
(NOTE 1)
	4
	50 ms
	10-2
	N/A
	2000 ms
	Unicast mode Detect and Avoid with lower latency requirement

	41
	
	4
	100 ms
	10-2
	N/A
	2000 ms
	Unicast mode Detect and Avoid

	42
	
	3
	1000 ms
	10-3
	N/A
	2000 ms
	C2 Communication – Steer to waypoints; 
C2 Communication – video used to aid UAV control (VLOS)

	43
	
	3
	40 ms
	10-3
	N/A
	2000 ms
	C2 Communication – Direct stick steering

	44
	
	3
	140 ms
	10-4
	N/A
	2000 ms
	C2 Communication – video used to aid UAV control (Non-VLOS)

	62
	Non-GBR
	4
	100 ms 
	10-2
	N/A
	N/A
	Broadcast Remote ID with lower latency requirement

	63
	
	4
	500 ms 
	10-2
	N/A
	N/A
	Broadcast Remote ID

	64
	
	4
	50 ms 
	10-2
	N/A
	N/A
	Broadcast mode Detect and Avoid with lower latency requirement

	65
	
	4
	100 ms 
	10-2
	N/A
	N/A
	Broadcast mode Detect and Avoid

	NOTE 1:	GBR PQIs can only be used for unicast PC5 communications.





* * * * End of Changes * * * *

