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1. Introduction
  In RAN1#95, RAN1 ad hoc meeting 1901, RAN1#96 and RAN1#96bis [1][2][3], the following agreements have been made for sidelink resource management and configuration.

Agreements:
· A dynamic grant provides resources for one or multiple sidelink transmissions of a single TB.
· A configured grant (type-1, type-2) provides a set of resources in a periodic manner for multiple sidelink transmissions.
· UE decides which TB to transmit in each of the occasions indicated by a given configured grant.
· FFS: whether different transmissions of a TB can take place across multiple configured grants.
· Other restrictions on what can be transmitted in a given configured grant (e.g., based on QoS, destination UE, etc.) are up to RAN2.

Agreements:
The following NR sidelink resource allocation techniques by NR Uu for mode-1 are supported:
· Dynamic resource allocation
· Configured grant. 
· FFS whether type-1 and/or type-2 
Agreements:
1. NR supports UE reporting over Uu of sidelink traffic-related information. 
3. FFS contents.
Agreement:
1. When NR Uu schedules NR SL mode 1, both type 1 and type 2 configured grants are supported for NR SL
Agreements:
1. UE reports of assistance information to the gNB include, at least: traffic periodicity, timing offset, and message size for Uu V2X and sidelink V2X traffic (at least for periodic traffic).

  When NR Uu schedules NR SL using Mode 1, traffic of different characteristics (i.e., periodic/aperiodic, different message sizes, different latency/reliability/transmission-rate requirements) to be transmitted over SL should be supported. As a result, the resource allocation/configuration for sidelink using Mode 1 should be able to dynamically adapt to these characteristics. In this contribution, we therefore discuss potential issues and schemes for NR resource allocations for sidelink using Mode 1.

2. Issues in Mode 1 NR SL Resource Allocations
In light of the service requirements for enhanced V2X scenarios [4][5], SL transmissions should support different requirements, such as different reliability constraints, different message sizes, and different latency constraints. To satisfy these requirements, it has been agreed that NR sidelink resource allocations with configured grants are supported in Mode 1. Nevertheless, when a configuration grant(s) with given transmission schemes and resources for sidelink is sent from a gNB via Uu to UEs, the following issues may occur:
· Issue 1: The transmitter of sidelink is a UE but the configuration grant(s) is sent from a gNB. If traffic from a transmitter UE should be sent periodically, and the amount of data to be sent is fixed, then Type 1 configuration may support sidelink transmissions. However, if traffic from a transmitter UE is aperiodic, then in Type 1 configuration, resources may be reserved for sidelink transmissions no matter aperiodic traffic arrives at the transmitter UE or not. In this case, resource utilization of Type 1 configuration may not be sufficient, and Type 2 configuration should be supported.
· Issue 2: Using Type 2, a gNB is able to send DCI to activate a configured grant for sidelink when traffic arrives at the transmitter UE. In this case, resource utilization can be enhanced. However, how can a gNB know the time instant when traffic arrives at the transmitter UE is still an issue.
· Issue 3: Using Type 2, when a configured grant for sidelink has been activated, then the transmission scheme, MCS, power control related parameters, and time/frequency domain resources for sidelink are determined and activated. However, when the massage size or the amount of traffic to be transmitted at the transmitter UE side increase, the configured/activated resources and transmission schemes may not be able to support the increased amount of data. In this case, a transmitter UE may send a buffer status report (BSR) message to a gNB to reflect the lack of resources on sidelink, then new DCI may be sent from a gNB to modify the contents of a configured grant. However, the resources/procedures to convey a BSR message from a sidelink transmitter UE to a gNB have not been decided in Mode 1. Even receiving a BSR message, the latency invoked from the calculation to decide modified configuration grant(s) at the gNB side is also a considerable issue.
· Issue 4: Using Type 2, when a configured grant for sidelink has been activated, but the channel quality on sidelink becomes worse, the configured/activated resources and transmission schemes may not be able to support the required QoS. In this case, the configured/activated resources and transmission schemes should be modified. However, since a gNB may not be aware of the channel quality of sidelink transmissions, either a sidelink transmitter UE or a sidelink receiver UE may need to inform a gNB. In addition, the resources for sidelink transmitter/receiver UE to inform a gNB also should be studied.                     
Therefore, we have the following observations and proposals.
Observation 1. If traffic from a transmitter UE should be sent periodically, and the amount of data to be sent is fixed, then Type 1 configuration may support sidelink transmissions. However, if traffic from a transmitter UE is aperiodic, then in Type 1 configuration, resources may be reserved for sidelink transmissions no matter aperiodic traffic arrives at the transmitter UE or not. In this case, resource utilization of Type 1 configuration may not be sufficient.
Proposal 1. Type 2 configuration should be supported for Mode 1, at least for aperiodic traffic.
Observation 2. Using Type 2, how can a gNB know the time instant when traffic arrives at the transmitter UE is still an issue.
Observation 3. Using Type 2, the resources/procedures to convey a BSR message from a sidelink transmitter UE to a gNB have not been decided in Mode 1. Even receiving a BSR message, the latency invoked from the calculation to decide modified configuration grant(s) at the gNB side is also a considerable issue.
Observation 4. Using Type 2, since a gNB may not be aware of the channel quality of sidelink transmissions, either a sidelink transmitter UE or a sidelink receiver UE may need to inform a gNB. In addition, the resources for sidelink transmitter/receiver UE to inform a gNB also should be studied.

3. Activation for Resource Configuration in Type 2 
Using Type 2, resource utilization of sidelink can be enhanced if a configured grant can be activated upon traffic arriving at a transmitter UE. In this case, upon traffic arriving at a sidelink transmitter UE, this UE should send a physical signal through Uu to inform a gNB to activate a configured grant. To this end, there can be two alternatives for further studies:
· Alternative 1: Upon the sidelink transmitter UE sending a physical signal through Uu, the transmitter UE regards that a configured grant is activated. Subsequently, the transmitter UE can launch PSCCH and PSSCH on the configured/activated resources. 
· Alternative 2: After the sidelink transmitter UE sending a physical signal through Uu, a configured grant is activated only if a gNB sends DCI to activate a configured grant.
In both Alternative 1 and Alternative 2, the format of a physical signal sent from a sidelink transmitter UE through Uu can be FFS. On the other hand, the resources for a sidelink transmitter UE to convey a physical signal through Uu can be configured by a gNB (e.g., configured along with a configured grant for PSCCH/PSSCH).
Proposal 2. Using Type 2, upon traffic arriving at a sidelink transmitter UE, this UE should send a physical signal through Uu to inform a gNB to activate a configured grant. For this purpose, above two alternatives can be taken into consideration. 
Proposal 3. In both Alternative 1 and Alternative 2, the format of a physical signal sent from a sidelink transmitter UE through Uu can be FFS.
Proposal 4. The resources for a sidelink transmitter UE to convey a physical signal through Uu can be configured by a gNB (e.g., configured along with a configured grant for PSCCH/PSSCH).

4. Modification for Resource Configuration in Type 2 
4.1. Modification Message Sent by a Sidelink Transmitter UE
When a configured grant has been activated, a sidelink transmitter UE should use the transmission schemes and allocated resources as indicated in a configured grant of a DCI message to perform sidelink transmissions. As aforementioned, when the message size of traffic to be sent at the transmitter UE side varies over time, the configured/activated grant may not be able to support the traffic transmissions when the message size increases. In this case, a sidelink transmitter UE should send a physical signal to inform a gNB to modify the configured/activated grant. A possible scheme is that a sidelink transmitter UE may send a BSR message through Uu to a gNB, then a gNB may modify the configured/activated grant through sending a DCI message. However, this scheme may increase the computational burden at the gNB side in finding out a feasible modified grant, especially when the number of connections is large (e.g., the number of connections is at least 200 in an intersection). As a result, a more efficacious scheme can be that a sidelink transmitter UE sends a physical signal through Uu to a gNB if the existing configured/activated grant cannot support the amount of traffic needing to be sent. Similar to the role of a DCI message in Type 2, such a physical signal indicates the modified sidelink transmission parameters in the existing grant, including frequency domain resource assignment, time domain resource assignment, MCS, TPC comment for scheduled PSSCH, etc. Upon a gNB receiving such a physical signal from a sidelink transmitter UE, the following two alternatives can be further studied:
· Alternative 1: After sending out such a physical signal, a sidelink transmitter UE can utilize the modified transmission parameters and/or resource assignments to launch PSCCH and PSSCH. This alternative may facilitate low-latency message transmissions.
· Alternative 2: After sending out such a physical signal, a sidelink transmitter UE should wait for a reply message from a gNB. This reply message from a gNB can be a DCI message to confirms which part of modification can be granted (e.g., frequency domain resource assignment, time domain resource assignment, MCS, TPC comment for scheduled PSSCH, etc.) If a sidelink transmitter UE dies not receive a reply message from a gNB, then a transmitter UE can only utilized the originally configured/activated grant to launch PSCCH and PSSCH. On the other hand, if a reply message from a gNB can be received, a sidelink transmitter UE can launch PSCCH and PSSCH based on the indication in a reply message.
In both Alternative 1 and Alternative 2, the format of the physical signal sent by a sidelink transmitter UE can be DCI-like (e.g., containing a subset of fields in DCI Format 0_0 or 0_1 can be a starting points). The reply message sent by a gNB can also be DCI-like or of the same format as that of the physical signal sent by a sidelink transmitter. The resources for sending the physical signal by a transmitter UE can be allocated in the original configured/activated grant. 
Proposal 5. A sidelink transmitter UE sends a physical signal through Uu to a gNB if the existing configured/activated grant cannot support the amount of traffic needing to be sent. Such a physical signal indicates the modified sidelink transmission parameters in the existing grant, including frequency domain resource assignment, time domain resource assignment, MCS, TPC comment for scheduled PSSCH, etc.      
Proposal 6. Upon a gNB receiving such a physical signal from a sidelink transmitter UE, the above two alternatives can be further studied.
Proposal 7. In both Alternative 1 and Alternative 2, the format of the physical signal sent by a sidelink transmitter UE can be DCI-like (e.g., containing a subset of fields in DCI Format 0_0 or 0_1 can be a starting points).
Proposal 8. The reply message sent by a gNB can also be DCI-like or of the same format as that of the physical signal sent by a sidelink transmitter.
Proposal 9. The resources for sending the physical signal by a transmitter UE can be allocated in the original configured/activated grant.
In addition to the case that the amount of traffic to be sent from a transmitter UE side increases, a transmitter UE may also wish to modify the originally configured/activated grant when the channel quality of sidelink becomes poor. In this case, the existing configured/activated grant may not be able to support the required QoS constraints. This case may be identified when a sidelink transmitter UE receives many NACK messages from a sidelink receiver UE, or a sidelink transmitter UE fails in receiving many ACK/NACK messages from a sidelink receiver UE. In this case, a transmitter UE may also send a physical signal to a gNB using above proposals.
Proposal 10. A transmitter UE may also wish to modify the originally configured/activated grant when the channel quality of sidelink becomes poor. This case may be identified when a sidelink transmitter UE receives many NACK messages from a sidelink receiver UE, or a sidelink transmitter UE fails in receiving many ACK/NACK messages from a sidelink receiver UE.
4.2. Modification Message Sent by a Sidelink Receiver UE
In the case that the channel quality of sidelink becomes poor, if a sidelink receiver UE is in-coverage, then a sidelink receiver UE may also send a physical signal to a gNB through Uu to modify the existing configured/activated grant. Similar to the physical signal sent by a sidelink transmitter UE, such a physical signal indicates the modified sidelink transmission parameters in the existing grant, including frequency domain resource assignment, time domain resource assignment, MCS, TPC comment for scheduled PSSCH, etc.
After sending out such a physical signal by a receiver UE, a reply message from a gNB may be necessary. This reply message from a gNB can be a DCI message to confirms which part of modification can be granted (e.g., frequency domain resource assignment, time domain resource assignment, MCS, TPC comment for scheduled PSSCH, etc.) If a sidelink transmitter UE does not receive a reply message from a gNB, then a transmitter UE can only utilized the originally configured/activated grant to launch PSCCH and PSSCH. On the other hand, if a reply message from a gNB can be received, a sidelink transmitter UE can launch PSCCH and PSSCH based on the indication in a reply message.
The format of the physical signal sent by a sidelink receiver UE can be DCI-like (e.g., containing a subset of fields in DCI Format 0_0 or 0_1 can be a starting points). The reply message sent by a gNB can also be DCI-like or of the same format as that of the physical signal sent by a sidelink transmitter or the physical signal sent by a sidelink receiver. The resources for sending the physical signal by a receiver UE can be allocated in the original configured/activated grant.
Proposal 11. A sidelink receiver UE sends a physical signal through Uu to a gNB if the existing configured/activated grant cannot support the QoS requirement of traffic needing to be sent. Such a physical signal indicates the modified sidelink transmission parameters in the existing grant, including frequency domain resource assignment, time domain resource assignment, MCS, TPC comment for scheduled PSSCH, etc.      
Proposal 12. Upon a gNB receiving such a physical signal from a sidelink receiver UE, a reply message from a gNB may be necessary. If a sidelink transmitter UE does not receive a reply message from a gNB, then a transmitter UE can only utilized the originally configured/activated grant to launch PSCCH and PSSCH. On the other hand, if a reply message from a gNB can be received, a sidelink transmitter UE can launch PSCCH and PSSCH based on the indication in a reply message.
Proposal 13. This reply message from a gNB can be a DCI message to confirms which part of modification can be granted (e.g., frequency domain resource assignment, time domain resource assignment, MCS, TPC comment for scheduled PSSCH, etc.)
Proposal 14. The format of the physical signal sent by a sidelink receiver UE can be DCI-like (e.g., containing a subset of fields in DCI Format 0_0 or 0_1 can be a starting points).
Proposal 15. The reply message sent by a gNB can also be DCI-like or of the same format as that of the physical signal sent by a sidelink transmitter or the physical signal sent by a sidelink receiver.
Proposal 16. The resources for sending the physical signal by a receiver UE can be allocated in the original configured/activated grant.
5. Deactivation for Resource Configuration in Type 2 
When a configured grant has been launched by a gNB and has been activated, if there is no traffic to be sent at the sidelink transmitter UE side, then the configured/activated resources may be wasted. In this case, a sidelink transmitter UE may send a physical signal through Uu to a gNB to indicate that the existing configured/activated grant can be deactivated temporarily. This scheme may be crucial in the sidelink transmission of aperiodic traffic requiring low latency. A configured grant can be formed at the first, then this configured grant can be activated when traffic arrives at a sidelink transmitter UE. After sending traffic, this configured grant can be deactivated. Then, the configured grant can be activated again when traffic arrives.
To deactivate a configured/activated grant, a sidelink transmitter UE can send a physical signal through Uu to a gNB to inform a gNB to deactivate a configured/activated grant. To this end, there can be two alternatives for further studies:
· Alternative 1: Upon the sidelink transmitter UE sending a physical signal through Uu, the transmitter UE regards that a configured/activated grant is deactivated. 
· Alternative 2: After the sidelink transmitter UE sending a physical signal through Uu, a configured/activated grant is deactivated only if a gNB sends DCI to deactivate a configured grant.
In both Alternative 1 and Alternative 2, the format of a physical signal sent from a sidelink transmitter UE through Uu can be FFS. On the other hand, the resources for a sidelink transmitter UE to convey a physical signal through Uu can be configured by a gNB (e.g., configured along with a configured grant for PSCCH/PSSCH).
Proposal 17. Using Type 2, a UE can send a physical signal through Uu to inform a gNB to deactivate a configured/activated grant. For this purpose, above two alternatives can be taken into consideration. 
Proposal 18. In both Alternative 1 and Alternative 2, the format of a physical signal sent from a sidelink transmitter UE through Uu can be FFS.
Proposal 19. The resources for a sidelink transmitter UE to convey a physical signal through Uu can be configured by a gNB (e.g., configured along with a configured grant for PSCCH/PSSCH).

6. Conclusion
In this contribution, we discussed NR V2X Mode-1 resource configuration and the following observations and proposals are provided:
Observation 1. If traffic from a transmitter UE should be sent periodically, and the amount of data to be sent is fixed, then Type 1 configuration may support sidelink transmissions. However, if traffic from a transmitter UE is aperiodic, then in Type 1 configuration, resources may be reserved for sidelink transmissions no matter aperiodic traffic arrives at the transmitter UE or not. In this case, resource utilization of Type 1 configuration may not be sufficient.
Proposal 1. Type 2 configuration should be supported for Mode 1, at least for aperiodic traffic.
Observation 2. Using Type 2, how can a gNB know the time instant when traffic arrives at the transmitter UE is still an issue.
[bookmark: _GoBack]Observation 3. Using Type 2, the resources/procedures to convey a BSR message from a sidelink transmitter UE to a gNB have not been decided in Mode 1. Even receiving a BSR message, the latency invoked from the calculation to decide modified configuration grant(s) at the gNB side is also a considerable issue.
Observation 4. Using Type 2, since a gNB may not be aware of the channel quality of sidelink transmissions, either a sidelink transmitter UE or a sidelink receiver UE may need to inform a gNB. In addition, the resources for sidelink transmitter/receiver UE to inform a gNB also should be studied.
Proposal 2. Using Type 2, upon traffic arriving at a sidelink transmitter UE, this UE should send a physical signal through Uu to inform a gNB to activate a configured grant. For this purpose, above two alternatives can be taken into consideration. 
Proposal 3. In both Alternative 1 and Alternative 2, the format of a physical signal sent from a sidelink transmitter UE through Uu can be FFS.
Proposal 4. The resources for a sidelink transmitter UE to convey a physical signal through Uu can be configured by a gNB (e.g., configured along with a configured grant for PSCCH/PSSCH).
Proposal 5. A sidelink transmitter UE sends a physical signal through Uu to a gNB if the existing configured/activated grant cannot support the amount of traffic needing to be sent. Such a physical signal indicates the modified sidelink transmission parameters in the existing grant, including frequency domain resource assignment, time domain resource assignment, MCS, TPC comment for scheduled PSSCH, etc.      
Proposal 6. Upon a gNB receiving such a physical signal from a sidelink transmitter UE, the above two alternatives can be further studied.
Proposal 7. In both Alternative 1 and Alternative 2, the format of the physical signal sent by a sidelink transmitter UE can be DCI-like (e.g., containing a subset of fields in DCI Format 0_0 or 0_1 can be a starting points).
Proposal 8. The reply message sent by a gNB can also be DCI-like or of the same format as that of the physical signal sent by a sidelink transmitter.
Proposal 9. The resources for sending the physical signal by a transmitter UE can be allocated in the original configured/activated grant.
Proposal 10. A transmitter UE may also wish to modify the originally configured/activated grant when the channel quality of sidelink becomes poor. This case may be identified when a sidelink transmitter UE receives many NACK messages from a sidelink receiver UE, or a sidelink transmitter UE fails in receiving many ACK/NACK messages from a sidelink receiver UE.
Proposal 11. A sidelink receiver UE sends a physical signal through Uu to a gNB if the existing configured/activated grant cannot support the QoS requirement of traffic needing to be sent. Such a physical signal indicates the modified sidelink transmission parameters in the existing grant, including frequency domain resource assignment, time domain resource assignment, MCS, TPC comment for scheduled PSSCH, etc.      
Proposal 12. Upon a gNB receiving such a physical signal from a sidelink receiver UE, a reply message from a gNB may be necessary. If a sidelink transmitter UE does not receive a reply message from a gNB, then a transmitter UE can only utilized the originally configured/activated grant to launch PSCCH and PSSCH. On the other hand, if a reply message from a gNB can be received, a sidelink transmitter UE can launch PSCCH and PSSCH based on the indication in a reply message.
Proposal 13. This reply message from a gNB can be a DCI message to confirms which part of modification can be granted (e.g., frequency domain resource assignment, time domain resource assignment, MCS, TPC comment for scheduled PSSCH, etc.)
Proposal 14. The format of the physical signal sent by a sidelink receiver UE can be DCI-like (e.g., containing a subset of fields in DCI Format 0_0 or 0_1 can be a starting points).
Proposal 15. The reply message sent by a gNB can also be DCI-like or of the same format as that of the physical signal sent by a sidelink transmitter or the physical signal sent by a sidelink receiver.
Proposal 16. The resources for sending the physical signal by a receiver UE can be allocated in the original configured/activated grant.
Proposal 17. Using Type 2, a UE can send a physical signal through Uu to inform a gNB to deactivate a configured/activated grant. For this purpose, above two alternatives can be taken into consideration. 
Proposal 18. In both Alternative 1 and Alternative 2, the format of a physical signal sent from a sidelink transmitter UE through Uu can be FFS.
Proposal 19. The resources for a sidelink transmitter UE to convey a physical signal through Uu can be configured by a gNB (e.g., configured along with a configured grant for PSCCH/PSSCH).

7. References
[1] Chairman notes, 3GPP RAN1 #95, Nov. 12th – 16th, 2018.
[2] Chairman notes, 3GPP RAN1 ad hoc meeting 1901, January. 21st – 25th, 2019.
[3] Chairman notes, 3GPP RAN1 #96, 25th Feb. – 1st Mar., 2019.
[4] TR 22.886 V16.2.0 Dec. 2018.
[5] TS 22.186 V16.1.0 Dec. 2018.


1

8

