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1. Introduction
  In RAN1#95, RAN1 ad hoc meeting 1901 and RAN1#96 [1][2][3], 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:
1. Dynamic resource allocation
1. Configured grant. 
3. FFS whether type-1 and/or type-2 
Agreements:
1. NR supports UE reporting over Uu of sidelink traffic-related information. 
4. 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, different resource allocation techniques should be supported over NR SL. In this contribution, we therefore discuss possible schemes for NR Uu scheduling NR SL using mode 1.

7. Mode 1 NR SL Resource Allocation Schemes 
In light of the service requirements for enhanced V2X scenarios [4][5], SL transmissions should support different requirements. To satisfy these requirements, the resource scheduler of SL, traffic transmitter of SL and traffic receiver of SL hold different information, and therefore they should cooperate with each other to meet diverse service requirements. In Mode-1 SL resource allocation, a gNB is responsible for scheduling resources for SL transmissions, while the specific traffic characteristics may only be aware of the transmitter UE of SL. 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. In addition, the reception quality of SL transmissions may only be aware of a SL receiver UE. As a result, when a resource configuration grant has been decided using mode 1 but this grant may not be able to satisfy the QoS requirements of the supported service due to the varying channel quality, the SL receiver UE needs to inform this fact to a gNB.
Observation 1: For SL resource allocations using mode 1, a SL transmitter UE may inform a gNB about the traffic characteristics of SL transmissions, and a SL receiver UE may inform a gNB about the reception quality of SL transmissions.
It has been agreed that a SL transmitter UE can report the traffic characteristics of SL transmissions to a gNB (at least for periodic traffic). Whether it is necessary for a SL receiver UE to inform a gNB about the reception quality of SL transmissions however depends on different circumstances. On the other hands, a SL transmitter UE may need to simultaneously support multiple services, and therefore the selection of SL resource allocation techniques may also depend on different circumstances. In this following, we list some general circumstances, but they are not listed exhaustively.
· Circumstance 1: If the traffic arrival of the services is periodic and the message sizes do not largely vary over time, then a grant with Type-1 like resource allocation scheme (i.e., RRC configuration without physical-layer signal activation/deactivation) can be applied. Since such a scheme minimizes the overhead of physical-layer signal exchanges, it is efficient for periodic transmissions. To enhance the reliability under small-scale channel fading, HARQ may also be applied to SL transmissions. In this case, a SL receiver UE may not need to inform the reception quality of SL to a gNB.
Circumstance 2: If the traffic arrival of the services is aperiodic, a grant with Type-1 like resource allocation scheme may not not be efficient, since the configured resources may be underutilized (if the amount of traffic arrivals is small or even there is no arrival) or may be insufficient (if the amount of traffic arrivals is enormous). As a result, the configured grant may need to be modified to adapt to the present requirements. However, it may lead to larger latency to modify an existing grant or create a new a grant with Type-1 like resource allocation. In this circumstance, a grant with Type-2 like resource allocation scheme (RRC configuration with physical-layer signal activation/deactivation/modification) may be efficient. For aperiodic traffic, a grant with a certain baseline resource configuration can be configured, but not activated before traffic arriving. Upon traffic arriving, a SL transmitter UE can send a physical-layer signal to a gNB to activate the configured resource grant and then proceed to data transmissions. This scheme is therefore able to reduce the latency of request a new resource allocation grant. When all arriving data has been transmitted and there is no further data to be transmitted, a SL transmitter UE can send a physical-layer signal to a gNB to deactivate the configured resource grant (but this grant is not deleted) to vacate resources temporarily. This scheme is therefore able to improve the resource utilization.   
· Circumstance 3: If the message size largely varies over time (e.g., burst arrivals), a resource configuration grant with a fixed amount of resources and fixed transmissions scheme (i.e., MCS, repetition K, power control parameters, etc.) may not always be able to fully support each message transmission. Therefore, the amount of allocated resources and transmission scheme in a grant may also change over time according to the practical needs. In this circumstance, a grant with Type-2 like resource allocation scheme can be efficient to dynamically modify the amount of allocated resources and transmissions scheme in a grant. When a grant has been configured through RRC and has been activated through a physical-layer signal, SL transmissions can be supported if the message size is not larger than a certain amount. However, when the message size largely grows and such large message transmissions may persist for a period of time, then a SL transmitter UE can send a physical-layer signal to a gNB to modify the configured resource grant (i.e., increase the amount of allocated resources).
· Circumstance 4: A grant for SL transmissions is determined by a gNB according to a certain target QoS requirements (i.e., latency/throughput/reliability). When a grant has been configured and a SL receiver UE suffers from small-scale fading, then this grant could still sustain the QoS requirements of SL transmissions with the facilitation of HARQ. However, when a SL receiver UE suffers from severe reception quality degradation (e.g., a strong path loss and signal blocking) and the reception quality degradation may not be recovered in a short time (e.g., SL physical-layer signals are shadowed by a building, landforms, rains, snows, etc.), the transmission scheme may be modified (i.e., conservative MCS, larger repetition K, proactive power control, etc.) In this circumstance, a grant with Type-2 like resource allocation scheme can be efficient, and a SL receiver UE may send a physical-layer signal to a gNB to modify the transmission scheme of a configured grant. 
In previous RAN1 meetings, it has been agreed that both Type 1 and Type 2 configured grants are supported for NR SL when NR Uu schedules NR SL mode 1. In this meeting, we should continue the discussions that when Type-2 configured grants are adopted, who is able to send a physical-layer signal (i.e., SL transmitter UE, SL receiver UE, or gNB) and what are possible formats of the physical-layer signals. From above observations, we therefore have the following observations and proposals.
Observation 2: If the traffic arrival of the services is periodic and the message sizes do not largely vary over time, Type-1 configured grants can be efficient.
Proposal 1: If the traffic arrival of the services is aperiodic, Type-2 configured grants can be efficient. A SL transmitter UE may send a physical-layer signal to activate the configured grant after traffic arrival, and send a physical-layer signal to deactivate the configured grant when SL data has been completed sent.
Proposal 2: If the message size may largely vary, Type-2 configured grants can be efficient. A SL transmitter UE may send a physical-layer signal to modify the configured/activated grant if the message size or the amount of messages to be transmitted over SL are too large.
Proposal 3: When a SL receiver UE suffers from continuous reception quality degradation, Type-2 configured grants can be efficient. A SL receiver UE may send a physical-layer signal to modify the configured grant. 

8. Physical-Layer Signalling for Configured Grants
In Release 15 Type 2 configured grants, the physical-layer signal can be DCI transmitted from a gNB to activate/deactivate configured grants. For SL transmissions, it can be efficient to further allow a SL transmitted UE and a SL receiver UE to transmit the physical-layer signal. 
3.1. A SL Transmitter UE Sending a Physical-Layer Signal
A SL transmitter UE may send a physical-layer signal for two purposes: 1) to activate/deactivate a configured grant, and 2) to modify a configured grant. To activate/deactivate a configured grant, a physical-layer signal may need to send to a gNB and send to a SL receiver UE. 
· Sending a physical-layer signal to a gNB
· Through Uu: One possible scheme to send a physical-layer signal of activation/deactivation is that this physical-layer signal is sent through Uu, as illustrated in Fig. 1(a). In this case, a SL transmitter UE may request resources for sending this physical-layer signal through the four-step or two-step random access procedures. However, such resource request procedures may induce larger latency to obtain the resources. On the contrary, a gNB may reserve resources on UL for a SL transmitter UE to send a physical-layer signal. In this case, the format of such a physical-layer signal should be further studied. In such a format, an association between the activation/deactivation to the target configured grant should be conveyed.     
· Through SL: Another possible scheme to send a physical-layer signal of activation/deactivation is that this physical-layer signal is sent through SL. In this case, a gNB should monitor the resources on SL to detect whether there is a physical-layer signal sent from a SL transmitter UE. Similarly, resources should be reserved on SL for a SL transmitter UE to send such a physical-layer signal. As a result, there may be two grants: one is configured for a SL transmitter UE to send a physical-layer signal to activate/deactivate another grant. In this case, the SCI- or SFCI-like format may be reused to convey such a physical-layer signal.
· Acknowledgement from a gNB: When a SL transmitter UE has sent a physical-layer signal to a gNB to activate/deactivate a grant (through Uu or SL), a gNB may send an acknowledgement (grant for this activation/deactivation) to a SL transmitter UE to confirm the successful reception of such an activation/deactivation signal, as illustrated in Fig. 1(b). To convey an acknowledgement, a DCI-like format can be adopted. In this case, after the grant is configured through RRC, a SL transmitter UE can send a signal to activate/deactivate the grant, then a gNB sends DCI to confirm the activation/deactivation. The pros. of this acknowledgement is to avoid the case that a gNB does not successfully receive an activation/deactivation signal, and thus a gNB does not know whether a grant is activated/deactivated by a SL transmitter UE or not. On the other hand, the cons. of this acknowledgement is that the latency to activate/deactivate a configured grant may increase, which may not be allowed for latency-sensitive services. Consequently, whether to send an acknowledgement depends on the QoS requirements of the service. Therefore, whether it is necessary for a SL transmitter to receive an acknowledgement from a gNB before activating/deactivating a configured grant can be configured by a gNB, and this decision can be conveyed in RRC along with the configured grant.  
· Sending a physical-layer signal to a SL Receiver UE: When a SL transmitter UE is permitted to activate/deactivate a configured grant, this knowledge should also be forwarded to a SL receiver, so a SL receiver can be ready to start/stop receiving data. There can be two schemes to forward this knowledge.
· Explicit knowledge forwarding: When an acknowledgement from a gNB is necessary to confirm activation/deactivation, this acknowledgement can be sent both to a SL transmitter UE and a SL receiver UE. In this case, a SL receiver UE knows that activation/deactivation is confirmed, then a SL receiver UE detects the PSCCH and PSSCH to receive data over SL.
· Implicit knowledge forwarding: When an acknowledgement from a gNB is not necessary or an acknowledgement is necessary but is not sent to a SL transmitter UE, then a SL receiver UE only detects PSCCH sent from a SL transmitter UE and follows the conveyed scheduling assignment to receive data over SL. Without the explicit knowledge of whether activation/deactivation is confirmed, a SL receiver UE may need to keep monitors the resource pool(s) of PSCCH.  
[image: C:\Users\user\Desktop\3GPP Fig\Chengdu 2018\Contribution1.emf]
Fig. 1. A SL transmitter UE sends a physical-layer signal to activate/deactivate a configured grant.

Proposal 4: For a SL transmitter UE sending a physical-layer signal to a gNB, RAN1 should study whether the physical-layer signal is sent through Uu or SL.
Proposal 5: If a physical-layer signal to a gNB is sent through SL, SCI- or SFCI-like format can be a starting point to study the format to convey a physical-layer signal.
Proposal 6: When a physical-layer signal is sent from a SL transmitter UE to a gNB, whether it is necessary for a SL transmitter to receive an acknowledgement from a gNB before activating/deactivating a configured grant can be configured by a gNB, and this decision can be conveyed in RRC along with the configured grant.  
Proposal 7: When a SL transmitter UE is permitted to activate/deactivate a configured grant, this knowledge can be forwarded to a SL receiver explicitly or implicitly based on the aforementioned schemes.

The schemes to modify a configured/activated grant are basically similarly to the schemes of activation/deactivation, but there is a major difference. A physical-layer signal to modify a grant should specify the parameters in configured/activated grant that should be modified. 
· Sending a physical-layer signal to a gNB
· Through Uu: The argument is similar to that of activation/deactivation, and a new format for a physical-layer signal is needed.
· Through SL: The argument is similar to that of activation/deactivation. In this case, a SCI-like format may be more suitable than a SFCI-like format to convey the modification signal. 
· Acknowledgement from a gNB: The argument is similar to that of activation/deactivation.
· Sending a physical-layer signal to a SL Receiver UE: The argument is similar to that of activation/deactivation.

Proposal 8: If a modification physical-layer signal to a gNB is sent through SL, SCI-like format can be a starting point to study the format to convey a physical-layer signal.

3.2. A SL Receiver UE Sending a Physical-Layer Signal
A SL receiver UE may send a physical-layer signal to modify a configured grant. For this purpose, a physical-layer signal may need to send to a gNB and send to a SL transmitter UE. 
· Sending a physical-layer signal to a gNB
· Through Uu: A SL receiver UE may send a physical-layer signal to modify a configured grant through Uu, as illustrated in Fig. 2(a). In this case, a gNB may reserve resources on UL for a SL receiver UE to send a physical-layer signal and the format of such a physical-layer signal can be the same as the modification physical-layer signal sent from a SL transmitter UE.     
· Through SL: A SL receiver UE may send a physical-layer signal to modify a configured grant through SL. In this case, a gNB should monitor the resources on SL to detect whether there is a physical-layer signal sent from a SL receiver UE. Similarly, resources should be reserved on SL for a SL receiver UE to send such a physical-layer signal, and the SCI-like format may be reused to convey such a physical-layer signal. The merit of sending a physical-layer signal through SL is that a SL transmitter UE can also receive this modification signal.
· Acknowledgement from a gNB: When a SL receiver UE has sent a physical-layer signal to a gNB to modify a grant (through Uu or SL), a gNB may send an acknowledgement (grant for this modification) to a SL transmitter UE to confirm the successful reception of such modification signal, as illustrated in Fig. 2(b). To convey an acknowledgement, a DCI-like format can be adopted. In this case, after the grant is configured and activated, a SL receiver UE can send a signal to modify the grant, then a gNB sends DCI to confirm the modification. Whether an acknowledgement from a gNB is necessary to confirm/grant a modification can be configured by a gNB, and this decision can be conveyed in RRC along with the configured grant.  
· Sending a physical-layer signal to a SL Transmitter UE: When a SL receiver UE wishes to modify a configured grant, this intention should also be known by a SL transmitter, so a SL transmitter can modify the transmission scheme and resource occupation when this modification is permitted. There can be two schemes to forward this knowledge.
· Explicit knowledge forwarding: When an acknowledgement from a gNB is necessary to confirm modification, this acknowledgement is sent both to a SL transmitter UE and a SL receiver UE. In this case, a SL transmitter UE knows that a grant is modified, then a SL transmitter UE announces the modified schedule assignment in PSCCH and the SL receiver UE receives data in PSSCH according to the schedule assignment.
· Implicit knowledge forwarding: When an acknowledgement from a gNB is not necessary, then a SL receiver UE should send a physical-layer signal to inform a SL transmitter UE that a configured grant should be modified. Whether this physical-layer signal is sent both to a SL transmitter UE and a gNB can be further studied. In this case, a SL transmitter UE announces the modified schedule assignment in PSCCH and the SL receiver UE receives data in PSSCH according to the schedule assignment.   
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Fig. 2. A SL receiver UE sends a physical-layer signal to modify a configured grant.

Proposal 9: For a SL receiver UE sending a physical-layer signal to a gNB, RAN1 should study whether the physical-layer signal is sent through Uu or SL.
Proposal 10: If a physical-layer signal to a gNB is sent through SL, SCI-like format can be a starting point to study the format to convey a physical-layer signal. The resource allocation to send a physical-layer signal should be studied.
Proposal 11: When a physical-layer signal is sent from a SL receiver UE to a gNB, whether a gNB should send an acknowledgement to confirm a modification can be configured by a gNB, and this decision can be conveyed in RRC along with the configured grant.  
Proposal 12: When a SL receiver UE attempts to modify a configured grant, this intention can be forwarded to a SL transmitter UE explicitly or implicitly based on the aforementioned schemes.
4.	Conclusion
In this contribution, we discussed NR V2X Mode-1 resource configuration and the following observations and proposals are provided:
Observation 1: For SL resource allocations using mode 1, a SL transmitter UE may inform a gNB about the traffic characteristics of SL transmissions, and a SL receiver UE may inform a gNB about the reception quality of SL transmissions.
Observation 2: If the traffic arrival of the services is periodic and the message sizes do not largely vary over time, Type-1 configured grants can be efficient.
Proposal 1: If the traffic arrival of the services is aperiodic, Type-2 configured grants can be efficient. A SL transmitter UE may send a physical-layer signal to activate the configured grant after traffic arrival, and send a physical-layer signal to deactivate the configured grant when SL data has been completed sent.
Proposal 2: If the message size may largely vary, Type-2 configured grants can be efficient. A SL transmitter UE may send a physical-layer signal to modify the configured/activated grant if the message size or the amount of messages to be transmitted over SL are too large.
Proposal 3: When a SL receiver UE suffers from continuous reception quality degradation, Type-2 configured grants can be efficient. A SL receiver UE may send a physical-layer signal to modify the configured grant. 
Proposal 4: For a SL transmitter UE sending a physical-layer signal to a gNB, RAN1 should study whether the physical-layer signal is sent through Uu or SL.
Proposal 5: If a physical-layer signal to a gNB is sent through SL, SCI- or SFCI-like format can be a starting point to study the format to convey a physical-layer signal.
Proposal 6: When a physical-layer signal is sent from a SL transmitter UE to a gNB, whether it is necessary for a SL transmitter to receive an acknowledgement from a gNB before activating/deactivating a configured grant can be configured by a gNB, and this decision can be conveyed in RRC along with the configured grant.  
Proposal 7: When a SL transmitter UE is permitted to activate/deactivate a configured grant, this knowledge can be forwarded to a SL receiver explicitly or implicitly based on the aforementioned schemes.
Proposal 8: If a modification physical-layer signal to a gNB is sent through SL, SCI-like format can be a starting point to study the format to convey a physical-layer signal.
Proposal 9: For a SL receiver UE sending a physical-layer signal to a gNB, RAN1 should study whether the physical-layer signal is sent through Uu or SL.
Proposal 10: If a physical-layer signal to a gNB is sent through SL, SCI-like format can be a starting point to study the format to convey a physical-layer signal. The resource allocation to send a physical-layer signal should be studied.
Proposal 11: When a physical-layer signal is sent from a SL receiver UE to a gNB, whether a gNB should send an acknowledgement to confirm a modification can be configured by a gNB, and this decision can be conveyed in RRC along with the configured grant.  
Proposal 12: When a SL receiver UE attempts to modify a configured grant, this intention can be forwarded to a SL transmitter UE explicitly or implicitly based on the aforementioned schemes.
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