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1. Introduction
  In RAN1#95 [1], the following agreements have been made for sidelink resource management and configuration.
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:
· BWP is defined for NR sidelink.
· In a licensed carrier, SL BWP is defined separately from BWP for Uu from the specification perspective.
· FFS the relation with Uu BWP.
· The same SL BWP is used for both Tx and Rx.
· Each resource pool is (pre)configured within a SL BWP. 
· Only one SL BWP is (pre)configured for RRC idle or out of coverage NR V2X UEs in a carrier. 
· For RRC connected UEs, only one SL BWP is active in a carrier. No signalling is exchanged in sidelink for activation and deactivation of SL BWP.
· Working assumption: only one SL BWP is configured in a carrier for a NR V2X UE
· Revisit in the next meeting if significant issues are found
· Numerology is a part of SL BWP configuration. 
Note: This does not intend to make restriction in designing the sidelink aspects related to SL BWP.
Note: This does not preclude the possibility where a NR V2X UE uses a Tx RF bandwidth the same as or different than the SL BWP.

Agreements:
· NR supports UE reporting over Uu of sidelink traffic-related information. 
· FFS contents.

  In this contribution, we present our views on the enhancement of NR Uu to support sidelink resource allocation and configuration using Mode 1 and Mode 2 in this contribution.
2. NR Sidelink Resource Management for Mode-1 Operations 
Advanced V2X involves manifold sidelink transmission services with different requirements [2][3], including periodic/aperiodic message exchanges, variable message sizes, different reliability/latency constraints, different throughput demands, etc. In Mode-1 sidelink resource allocation, a gNB is responsible for scheduling resources for sidelink transmissions, while the specific traffic-related information may only be aware of the transmitter UE of sidelink. This issue therefore motivates the aforementioned agreement in RAN1#95 that a UE is able to report the traffic-related information of sidelink transmissions to the gNB through Uu. However, one of the limitations in Mode-1 sidelink transmissions is that one or multiple services may need to be supported by a transmitter UE. Since there is only one active BWP in a carrier for sidelink, if multiple services have similar traffic characteristics (such as similar transmission periodicity, MCS, repetition K, message size), then only a single resource configuration grant can sustain multiple services over one active BWP on sidelink. However, if different services impose distinct traffic characteristics, then there can be three possible schemes.
· Type-1-like scheme with multiple resource grants: The first one is to configure multiple resource grants, one for each service with different traffic characteristic from others. This scheme is similar to type-1 configuration. The pros of this scheme is its simplicity, in which Release 15 type-1 configuration or LTE-A semi-persistent scheme can be applied, although specific standard impacts for sidelink should be FFS. On the other hand, the cons of this scheme may be manifolds. Since the number of simultaneously supported TBSs is limited, the number of supported resource grants over sidelink may also be limited. In addition, for services with aperiodic transmissions, a fixed resource grant may lead to a low resource utilization.  
· A single resource grant with physical-layer signaling: The second one is to configure a single resource grant for all services over a sidelink, and traffic of all services are multiplexed into a single resource grant. In this case, if the amount of aperiodic traffic is only a small portion, or the the variation of message sizes is small, or the transmission requirements of all services are similar, then this scheme is able to accommodate all services with a limited number of available TBSs. However, if the amount of aperiodic traffic is considerable, or the variation of message sizes of a single service or among different services is large, or the transmission requirements of services are different, then the single resource grant may need to be adjusted dynamically. For example, if the present grant cannot support the reliability requirements of some services, the present grant should be amended to adopt a more conservative MCS or a larger repetition K. In this case, the amount of time-frequency may also increase. This amendment of the present resource grant on sidelink may rely on physical layer signaling on Uu, which is similar to the type-2 configuration. The pros of this scheme is the capability to support many services with only a limited number of available TBSs. The cons of this scheme is the complication of multiplexing. If a UE supports many services on a sidelink BWP simultaneously, then the efforts of the UE to multiplex these services with different transmission requirements may increase.  
· Multiple resource grants with physical-layer signaling: The third one is to configure multiple resource grants with physical-layer signaling. This scheme is a balance between the first one and the second one. When a UE only needs to support a small number of services on sidelink and if these services are of similar traffic characteristics and transmission requirements, then the second scheme can be adopted. When a UE needs to support services with different traffic characteristics and transmission requirements, more resource grants can be configured. Through using physical-layer signaling, these resource grants can be dynamically modified according to the practical needs. For aperiodic traffic, a resource grant can also be activated when there are aperiodic messages requiring to be transmitted, and a resource grant can also be deactivated when there are no aperiodic messages. This scheme is therefore able to improve the performance in terms of resource utilization of the first scheme.                          
Proposal 1: Multiple resource configuration grants should be supported on a BWP over sidelink.
Proposal 2: Resource configuration grants with physical-layer signalling to activate/deactivate/modify the present configuration grants should be supported over sidelink.

3. Physical-Layer Signalling for Resource Configuration Grant
In Release 15 grant-free transmissions, the physical-layer signalling can be DCI, which is transmitted from a gNB. In UL transmissions over Uu, a gNB is the receiver. Based on the quality of message reception, a gNB is able to dynamically change the resource configuration (e.g., power control parameters, MCS, repetition K, time/frequency domains resources). This scheme is suitable for periodic traffic and messages with an invariant size. However, for sidelink transmissions, a gNB is neither a transmitter nor a receiver. If aperiodic traffic or messages with variant message sizes should be supported over sidelink, a resource configuration grant over sidelink can be activated when a transmitter UE has messages to be sent, and a resource configuration grant can be deactivated when a transmitter UE has finished the message transmissions, to improve the resource utilization over sidelink. This scheme also allows a receiver UE to stop receiving signals on configured resources when a resource configuration grant is deactivated, to save energy at the receiver UE.
For sidelink transmissions, only a transmitter UE is aware of the moment when aperiodic messages arrive at the buffer and are required to be transmitted. Therefore, allowing a transmitter UE to send the physical-layer signalling to the gNB (through Uu) (and a receiver UE through sidelink) to notify the moments of aperiodic traffic arrival and transmission competition may boost a resource configuration grant to be activated and deactivated at the appropriate moments. For this purpose, there can be three alternatives.
· Alternative 1: A transmitter UE can convey the moments of aperiodic traffic arrival and transmission competition to the gNB (and a receiver UE) through the physical-layer signalling. The moments to activate and deactivate a resource configuration grant can thus be derived by the conveyed information. 
· Alternative 2: A transmitter UE can directly send the physical-layer signalling to the gNB (and a receiver UE) to activate and deactivate a resource configuration grant, as illustrated in Fig. 1(a).
· Alternative 3: A transmitter UE can directly send the physical-layer signalling to the gNB (and a receiver UE) to suggest to activate and deactivate a resource configuration grant, but this suggestion should be further confirmed by the gNB, as illustrated in Fig. 1(b). The specific procedure of how a gNB confirms the activation/deactivation suggestion is FFS.
Proposal 3: Allowing a transmitter UE to send the physical-layer signalling to the gNB (through Uu) (and a receiver UE through sidelink) to notify the moments of aperiodic traffic arrival and transmission competition may boost a resource configuration grant to be activated and deactivated at the appropriate moments.
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Fig. 1. A transmitter UE can directly send the physical-layer signalling to the gNB (and a receiver UE) to activate and deactivate a resource configuration grant.

In addition, only a transmitter UE is aware of the message size to be transmitted (for services with variant message sizes). Therefore, allowing a transmitter UE to report the present message size (or buffer status) may facilitate a correct modification of a resource configuration grant if the present resource configuration grant cannot support the upcoming message transmission. Then, a correct modification of a resource configuration grant can be derived by a transmitter UE’s report. Nevertheless, this approach may increase the latency in making a correct modification of a resource configuration grant. To further reduce the latency in determining a modification, there can be two alternatives.
· Alternative 1: A transmitter UE can directly send the physical-layer signalling to the gNB (and a receiver UE) to modify an active resource configuration grant, as illustrated in Fig. 2(a)
· Alternative 2: A transmitter UE can directly send the physical-layer signalling to the gNB (and a receiver UE) to suggest the contents of modification to resource configuration grant, but this suggestion should be further confirmed by the gNB, as illustrated in Fig. 2(b). The specific procedure of how a gNB confirms the modification suggestion is FFS.
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Fig. 2. A transmitter UE can directly send the physical-layer signalling to the gNB (and a receiver UE) to modify a resource configuration grant.

Proposal 4: A transmitter UE is able to directly send the physical-layer signalling to the gNB (and a receiver UE) to modify an active resource configuration grant.
Proposal 5: A transmitter UE is able to directly send the physical-layer signalling to the gNB (and a receiver UE) to suggest the contents of modification to resource configuration grant, but this suggestion needs be further confirmed by the gNB.
Due to the channel quality variation, it is possible that a given resource configuration grant is not able to satisfy the transmission requirements, even though the message size does not change. Since the reception side of a sidelink transmission is a receiver UE, a receiver UE is aware of the reception results under the present resource configuration grant. If the reception results show that the present resource configuration grant is not able to support the transmission requirements, then the resource configuration grant may need to be modified. For this purpose, allowing a receiver UE to send the physical-layer signalling to the gNB (through Uu) (and a transmitter UE through sidelink) to modify an active resource configuration grant may boost the reception performance of the sidelink, and there can be two alternatives. 
Alternative 1: A receiver UE is able to directly send the physical-layer signalling to the gNB (and a transmitter UE) to modify an active resource configuration grant, as illustrated in Fig. 3(a).
· Alternative 2: A receiver UE is able to directly send the physical-layer signalling to the gNB and/or a transmitter UE to suggest the contents of modification to resource configuration grant, but this suggestion needs be further confirmed by the gNB, as illustrated in Fig. 3(b). The specific procedure of how a gNB confirms the modification suggestion is FFS.
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Fig. 3. A receiver UE is able to directly send the physical-layer signalling to the gNB (and a transmitter UE) to modify an active resource configuration grant.

Proposal 6: A receiver UE is able to directly send the physical-layer signalling to the gNB (and a transmitter UE) to modify an active resource configuration grant.
Proposal 7: A receiver UE is able to directly send the physical-layer signalling to the gNB and/or a transmitter UE to suggest the contents of modification to resource configuration grant, but this suggestion needs be further confirmed by the gNB.
4. NR Sidelink Resource Management for Mode-2 Operations 
In the previous two sections, we provide our views for the sidelink resource management for Mode-1. We suggest that the UE may signal through Uu regarding the traffic-related information of sidelink to gNB in order to assist the gNB in accommodating multiple services. In short, in Mode-1, gNB dominates the resource management while it is assisted by the side information provided by UE. In Mode-2, we actually can extend the approach derived from Mode-1, however, in the other way around. In Mode-2, the Mode-2 UE may determine the use of resource based on the three alternatives. 1) none report available, 2) UE reporting 3), gNB or eNB reporting 
1) In this alternative, Mode-2 UE determines the use of resource without any assistance from others.
2) In this alternative, Mode-2 UE determines the use of resource based on the UE reporting, which may indicate the traffic relative information, etc.
3) In this alternative, Mode-2 UE determines the use of resource based on the gNB or eNB reporting, which may indicate the traffic relative information, etc.
The pros and cons of the alternatives can be discussed. 
In our views, the Mode-2 UE limited by its capacity may require more assistance from others in order to resolve the contentions in the use of the resource. However, what information or the way of signalling or reporting can be discussed. 
Proposal 8: In Mode-2, the Mode-2 UE may determine the use of resource based on the three alternatives. 1) None report available, 2) UE reporting 3), gNB or eNB reporting. The pros and cons of the alternatives can be discussed. 
Proposal 9: The Mode-2 UE limited by its capacity may require more assistance from others in order to resolve the contentions in the use of the resource. However, what information or the way of signalling or reporting can be discussed.
5.	Conclusion
In this contribution, we discussed NR V2X Mode-1 and Mode-2 resource management. The discussion and analysis lead to the following proposals:
Proposal 1: Multiple resource configuration grants should be supported on a BWP over sidelink.
Proposal 2: Resource configuration grants with physical-layer signalling to activate/deactivate/modify the present configuration grants should be supported over sidelink.
Proposal 3: Allowing a transmitter UE to send the physical-layer signalling to the gNB (through Uu) (and a receiver UE through sidelink) to notify the moments of aperiodic traffic arrival and transmission competition may boost a resource configuration grant to be activated and deactivated at the appropriate moments.
Proposal 4: A transmitter UE is able to directly send the physical-layer signalling to the gNB (and a receiver UE) to modify an active resource configuration grant.
Proposal 5: A transmitter UE is able to directly send the physical-layer signalling to the gNB (and a receiver UE) to suggest the contents of modification to resource configuration grant, but this suggestion needs be further confirmed by the gNB.
Proposal 6: A receiver UE is able to directly send the physical-layer signalling to the gNB (and a transmitter UE) to modify an active resource configuration grant.
Proposal 7: A receiver UE is able to directly send the physical-layer signalling to the gNB and/or a transmitter UE to suggest the contents of modification to resource configuration grant, but this suggestion needs be further confirmed by the gNB.
Proposal 8: In Mode-2, the Mode-2 UE may determine the use of resource based on the three alternatives. 1) None report available, 2) UE reporting 3), gNB or eNB reporting. The pros and cons of the alternatives can be discussed. 
Proposal 9: The Mode-2 UE limited by its capacity may require more assistance from others in order to resolve the contentions in the use of the resource. However, what information or the way of signalling or reporting can be discussed.
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