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1.	Introduction
In RAN1#94bis, the following agreements regarding Uu-based sidelink resource allocation/configuration have been achieved.  
Agreements:
It is supported that LTE Uu provides at least necessary semi-static configuration for NR mode-2 SL communications
FFS details
Further study impact and benefits of LTE Uu managing NR mode-1 SL communications
Agreements:
It is supported that NR Uu provides necessary semi-static configuration for mode-4 LTE SL communications
From RAN1 perspective, signalling should be similar to LTE in terms of UE-specific or cell-specific
Signalling details up to RAN2
Further study feasibility, benefits (others than ones already identified for LTE) and impact of NR Uu managing LTE mode-3 SL communications. 

Conclusion:
· Send LS to RAN2 informing them the above two agreements:
· For the 2nd agreements, ask RAN2 to work on signalling
· For the 1st agreements, RAN1 is continuing working on identifying necessary details, including parameters
· Draft LS in R1-1812005 (Phillippe, Huawei), which is approved and final LS in R1-1812057
Agreements:
Continue studying NR sidelink resource allocation techniques by NR Uu for mode-1:
· Dynamic resource allocation
· Semi-persistent scheduling allocation or NR grant type-2 (activation/de-activation by physical layer signaling)
· Grant free transmission i.e., configured NR grant type-1
Agreements:
· Study further which resources to use for SL transmission and other network-control sidelink issues (e.g., power control) in the case of shared carrier 

In [1][2], SA1 has also identified four categories of use cases for advanced V2X use cases, including vehicles platooning, extended sensors, advanced driving, and remote driving. These use cases involve different combinations of performance metrics in terms of latency, reliability, data rate, and number of supported UEs, etc. The requirements in [1][2] show that traffic generation models for different advanced V2X use cases may be periodic or aperiodic. In this contribution, we therefore discuss potential issues of resource configuration for NR sidelink transmissions when activation/deactivation based and RRC (pre-)configured schemes are applied through NR Uu to support periodic and aperiodic traffic generation, and investigate designs of NR Uu to control the resource configuration of NR sidelink.   
2.	Requirements and Traffic Generation of Advanced V2X Use Cases
In [1][2], the requirements and traffic generation models of advanced V2X use cases have been described. In Table 1, the performance requirements for vehicle platooning are summarized. We can observe from Table 1 that the Tx rates for most use case in this category are specified in terms of the number of message per second. For example, in “Information exchange between a group of UEs supporting V2X application”, the Tx rates are specified as 30 (messages/sec) for lowest degree of automation, 50 (messages/sec) for low degree of automation, 30 (messages/sec) for highest degree of automation. These messages may be periodically generated in the application layer. To support such message transmissions over sidelink, either activation/deactivation based resource configuration or RRC (pre-)configured scheme may be used on sidelink through NR Uu interface, as illustrated in Fig. 1. Even there could be jitter of message arrivals from upper layers to Layer 1, both activation/deactivation based resource configuration and RRC (pre-)configured scheme are able to provide periodic transmission opportunities over sidelink.
Observation 1: For most scenarios of vehicle platooning, traffic may be generated periodically in the application layer.
Observation 2: To transmit these messages over NR sidelink, even messages may arrive at Layer 1 with certain jitter, both activation/deactivation based resource configuration and RRC (pre-)configured scheme with the facilitation of Uu may provide periodic transmission opportunities over sidelink to transmit the messages.
Table 1 (Table 5.2-1 in [2]) Performance requirements for vehicles platooning
	Communication scenario description
	Req #
	Payload (Bytes)
	Tx rate (Message/ Sec)
	Max end-to-end latency
(ms)
	Reliability (%)
(NOTE 5)
	Data rate (Mbps)
	Min required communication
 range (meters)
(NOTE 6)

	Scenario
	Degree
	
	
	
	
	
	
	

	Cooperative driving for vehicle platooning
Information exchange between a group of UEs supporting V2X application.
	Lowest degree of automation 
	[R.5.2-004]
	300-400
(NOTE 2)
	30
	25
	90
	
	

	
	Low  
degree of automation
	[R.5.2-005]
	6500
(NOTE 3)
	50
	20
	
	
	350

	
	Highest degree of automation
	[R.5.2-006]
	50-1200
(NOTE 4)
	30
	10

	99.99
	
	80

	
	High 
degree of automation
	[R.5.2-007]
	
	
	20
	
	65
(NOTE 3)
	180

	Reporting needed for platooning between UEs supporting V2X application and between a UE supporting V2X application and RSU.
	N/A
	[R.5.2-008]
	50-1200
	2
	500
	
	
	

	Information sharing for platooning between UE supporting V2X application and RSU.
	Lower 
degree of automation
	[R.5.2-009]
	6000
(NOTE 3)
	50
	20
	
	
	350

	
	Higher degree of automation
	[R.5.2-0010]
	
	
	20
	
	50
(NOTE 3)
	180

	NOTE 2: This value is applicable for both triggered and periodic transmission of data packets.
NOTE 3: The data that is considered in this V2X scenario includes both cooperative manoeuvres and cooperative perception data that could be exchanged using two separate messages within the same period of time (e.g., required latency 20ms).
NOTE 4: This value does not including security related messages component.
NOTE 5: Sufficient reliability should be provided even for cells having no value in this table 

NOTE 6: This is obtained considering UE speed of 130km/h. All vehicles in a platoon are driving in the same direction.



[image: ]
Fig. 1. Activation/deactivation based configuration and RRC configuration through Uu for sidelink transmissions 
Table 2 (Table 5.3-1 in [2]) Performance requirements for advanced driving
	Communication scenario description
	Req #
	Payload (Bytes)
	Tx rate (Message/Sec)
	Max
end-to-end latency
(ms)

	Reliability (%)
(NOTE3)
	Data rate (Mbps)
	Min required Communication range (meters) 
(NOTE 4)

	Scenario
	Degree
	
	
	
	
	
	
	

	Cooperative collision avoidance  between UEs supporting V2X applications.
	[R.5.3-001]
	2000
(NOTE 5)
	100
(NOTE 5)
	10
	99.99
	10
(NOTE 1)
	

	Information sharing for automated driving between UEs supporting V2X application.
	Lower 
degree of automation
	[R.5.3-002]
	6500
(NOTE 1)
	10
	100
	
	
	700

	
	Higher degree of automation
	[R.5.3-003]
	
	
	100
	
	53
(NOTE 1)
	360

	Information sharing for automated driving between UE supporting V2X application and RSU
	Lower 
degree of automation
	[R.5.3-004]
	6000
(NOTE 1)
	10
	100
	
	
	700

	
	Higher degree of automation
	[R.5.3-005]
	
	
	100
	
	50
(NOTE 1)
	360

	Emergency trajectory alignment between UEs supporting V2X application.
	[R.5.3-006]
	2000
(NOTE 5)
	
	3
	99.999
	30
	500

	Intersection safety information between an RSU and UEs supporting V2X application.
	[R.5.3-007]
	UL: 450
	UL: 50
	
	
	UL: 0. 25 DL: 50
(NOTE 2)
	

	Cooperative lane change between UEs supporting V2X applications.
	Lower 
degree of automation
	[R.5.3-008]
	300-400
	
	25
	90
	
	

	
	Higher degree of automation
	[R.5.3-009]
	12000
	
	10
	99.99
	
	

	Video sharing between a UE supporting V2X application and a V2X application server. 
	[R.5.3-010]
	
	
	
	
	UL: 10
	

	NOTE 1:	This includes both cooperative manoeuvers and cooperative perception data that could be exchanged using two separate messages within the same period of time (e.g., required latency 100ms). 
NOTE 2:	This value is referring to a maximum number of 200 UEs. The value of 50 Mbps DL is applicable to broadcast or is the maximum aggregated bitrate of the all UEs for unicast.
NOTE 3: 	Sufficient reliability should be provided even for cells having no values in  this table 
NOTE 4:   This is obtained considering UE speed of 130km/h. Vehicles may move in different directions. 
NOTE 5: 	These values are based on calculations for cooperative maneuvers only.



However, for performance requirements for advanced driving as summarized in Table 2, many parts of Tx rate are not specified. The reason of these unspecified values in Tx rate is the aperiodicity of message generation. For example, in the scenario of “Cooperative lane change between UEs supporting V2X applications”, the event of lane change of a vehicle may occur as the current lane has been blocked, and thus this event may occur occasionally. Consequently, the message generation and transmission over sidelink in this case may be aperiodic or bursty. 
For performance requirements for extended sensors as summarized in Table 3, the values of Tx rate in almost all scenarios (except the lower degree of automation of “Sensor information sharing between UEs supporting V2X application”) are not specified. In this category, the periodicity and size to transmit sensor information may be application-dependent. For example, when a particular compression scheme is adopted for processing sensor information, a vehicle may transmit sensed data when unusual cases (such as accident) occur to re-process sensed information. As a result, such sidelink transmissions may occur aperiodically with an uncertain amount of message size.
Observation 3: For some scenarios in advanced driving and extended sensors, message transmissions over sidelink may occur aperiodically with an uncertain amount of message size.     
Table 3 (Table 5.4-1 in [2]) 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.



3.	Issues in activation/deactivation based configuration and RRC configuration through Uu
In Release 15, resource configuration for Uu link can be 1) RRC configuration and 2) RRC configuration with Layer 1 signals to activate/deactivate configuration (activation/deactivation based configuration). However, if Uu is adopted to perform RRC configuration or activation/deactivation based configuration for sidelink, especially the aperiodic transmissions, there are following critical issues.  
As illustrated in Fig. 2(a), if Uu is adopted to perform RRC configuration for sidelink, then transmission parameters over sidelink (including time/frequency resources, MCS, repetition K, power control related parameter, etc.) are carried by RRC signals over Uu to the transmitter vehicle. Whether configured transmission parameters should be send to the receiver vehicle of sidelink can be FFS. If the transmitter vehicle of sidelink has messages to be transmitted, and the RRC configured transmission parameters are able to satisfy the latency, data rate, and reliability requirements, then the sidelink transmissions can be proceeded successfully. However, if the RRC configured transmission parameters are not able to satisfy the latency, data rate, and reliability requirements, then the transmitter vehicle may send a new resource request to the gNB through Uu to request a new RRC configuration. Sending a new resource request to obtain a new resource configuration grant may lead to a large latency to violate the latency requirement. On the other hand, if there is no message needing to transmitt from the transmitter vehicle side, the RRC configuration resources may be wasted.
[bookmark: _GoBack]As illustrated in Fig. 2(b), if Uu is adopted to perform activation/deactivation based configuration for sidelink, then transmission parameters over sidelink (including time/frequency resources, MCS, repetition K, power control related parameter, etc.) are carried by RRC signals over Uu to the transmitter vehicle. Whether configured transmission parameters should be send to the receiver vehicle of sidelink can be FFS. In addition, a Layer 1 signal should be sent from the gNB to the transmitter vehicle of sidelink to activate/deactivate the RRC configuration. Whether this Layer 1 signal should be sent to the receiver vehicle of sidelink can be FFS. This Layer 1 signal can also amend some transmission parameters in RRC configuration. In this case, if the RRC configured transmission parameters are not able to satisfy the latency, data rate, and reliability requirements, then the transmitter vehicle may send a new resource request to the gNB through Uu, to request gNB to send a Layer 1 signal with modified transmission parameters through Uu. However, this scheme also needs a transmitter vehicle to send a new resource request. The latency to send a new resource request may be a critical concern, even though a gNB can send a Layer 1 signal to amend the transmission parameter immediately.
Observation 4: If Uu is adopted to perform RRC configuration for sidelink, and if the RRC configured transmission parameters are not able to satisfy the latency, data rate, and reliability requirements, then the transmitter vehicle may send a new resource request to the gNB through Uu to request a new RRC configuration. The latency may be a critical concern.
Observation 5: If Uu is adopted to perform RRC configuration for sidelink, when there is no message needing to transmitted from the transmitter vehicle side, the RRC configuration resources may be wasted.                  
Observation 6: If Uu is adopted to perform activation/deactivation based configuration for sidelink, when the RRC configured transmission parameters are not able to satisfy the latency, data rate, and reliability requirements, then the transmitter vehicle may send a new resource request to the gNB through Uu, to request gNB to send a Layer 1 signal with modified transmission parameters through Uu. The latency for a transmitter vehicle to send a new resource request may be a critical concern, even though a gNB can send a Layer 1 signal to amend the transmission parameter immediately.
[image: ]
Fig. 2. Possible procedure of activation/deactivation based configuration and RRC configuration through Uu for sidelink transmissions.

To address these issues in Uu resource control to sidelink, RAN1 should study how the configured resources (including activation/deactivation based configuration and RRC configuration) for sidelink transmissions can be immediately reconfigured when the configured resources can not be support aperiodic transmissions over sidelink. RAN1 should study how a UE can efficiently and promptly notify gNB through Uu when resource configuration for sidelink cannot support the upcoming transmissions. RAN1 should study how to promptly amend the resource configuration over sidelink when the present resource configuration for sidelink cannot support the upcoming transmissions.
Proposal 1: RAN1 should study how a UE can efficiently and promptly notify gNB through Uu when resource configuration for sidelink with multiple UL configured grants cannot support the upcoming transmissions.
Proposal 2: RAN1 should study how to promptly amend the resource configuration over sidelink with multiple UL configured grants when the present resource configuration for sidelink cannot support the upcoming transmissions.
.
4.	Conclusion
In this contribution, the potential issues to support aperiodic sidelink transmission through Uu resource configuration are discussed. The following observation and proposals are risen. 
Observation 1: For most scenarios of vehicle platooning, traffic may be generated periodically in the application layer.
Observation 2: To transmit these messages over NR sidelink, even messages may arrive at Layer 1 with certain jitter, both activation/deactivation based resource configuration and RRC (pre-)configured scheme with the facilitation of Uu may provide periodic transmission opportunities over sidelink to transmit the messages.
Observation 3: For some scenarios in advanced driving and extended sensors, message transmissions over sidelink may occur aperiodically with an uncertain amount of message size.
Observation 4: If Uu is adopted to perform RRC configuration for sidelink, and if the RRC configured transmission parameters are not able to satisfy the latency, data rate, and reliability requirements, then the transmitter vehicle may send a new resource request to the gNB through Uu to request a new RRC configuration. The latency may be a critical concern.
Observation 5: If Uu is adopted to perform RRC configuration for sidelink, when there is no message needing to transmitted from the transmitter vehicle side, the RRC configuration resources may be wasted.                  
Observation 6: If Uu is adopted to perform activation/deactivation based configuration for sidelink, when the RRC configured transmission parameters are not able to satisfy the latency, data rate, and reliability requirements, then the transmitter vehicle may send a new resource request to the gNB through Uu, to request gNB to send a Layer 1 signal with modified transmission parameters through Uu. The latency for a transmitter vehicle to send a new resource request may be a critical concern, even though a gNB can send a Layer 1 signal to amend the transmission parameter immediately.
Proposal 1: RAN1 should study how a UE can efficiently and promptly notify gNB through Uu when resource configuration for sidelink with multiple UL configured grants cannot support the upcoming transmissions.
Proposal 2: RAN1 should study how to promptly amend the resource configuration over sidelink with multiple UL configured grants when the present resource configuration for sidelink cannot support the upcoming transmissions.
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