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Introduction
In RAN1#94 [1], #94bis [2], #95 [3] and AH#1901 [4] meetings, the following agreements have been achieved for NR Uu to control NR sidelink:
	Agreements:
· NR Uu can assign NR sidelink resources for the following:
· Shared licensed carrier between Uu and NR sidelink
· Dedicated NR sidelink carrier
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 
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:
· When NR Uu schedules NR SL mode 1, both type 1 and type 2 configured grants are supported for NR SL 
Agreements:
· LTE Uu to schedule NR sidelink mode 1 is supported: 
· The support is done based on type 1 configured grant with configuration restricted to time/frequency resources & periodicity, with the condition that no additional function/procedure is to be introduced for LTE Uu
· Both DCI based scheduling and type 2 configured grant scheduling are not supported for scheduling NR sidelink mode 1
· Send an LS to RAN2 – Phillipe (HW), R1-1901410, which is approved with the final LS in R1-1901445


In RAN#86 meeting [4], the WID was approved and has the following objectives on NR Uu to control NR sidelink:
	1. NR sidelink: Specify NR sidelink solutions necessary to support sidelink unicast, sidelink groupcast, and sidelink broadcast for V2X services, considering in-network coverage, out-of-network coverage, and partial network coverage.
· Resource allocation [RAN1, RAN2]
· Mode 1
· NR sidelink scheduling by NR Uu and LTE Uu as per the study outcome


This contribution discusses NR sidelink mode 1 resource allocation mechanism controlled by NR Uu and LTE Uu.
Discussion
NR Uu to control NR sidelink mode 1
Resource allocation
According to the discussion and agreements for NR sidelink mode 1 resource allocation, dynamic, configured grant type-1 and type-2 are supported. For aperiodic transmission, dynamic resource allocation can be applied. For periodic services, configured grant type-1 and type-2 can be used for resource allocation.
In order to control sidelink mode 1 transmission, a new DCI format should be designed. 
Proposal 1: New DCI format should designed by considering new features in NR V2X.
Support of sidelink resource allocation on shared carrier
When the frequency resources are shared by Uu-based and PC5-based sidelink transmission, TDD mode can be used to mitigate the transmission collision. For in-coverage scenario, UE would only need to decode the DL common channels that include SSBs, CORESETS (PDCCH) and group-common PDCCH. Other resources used by UE would be scheduled by gNB through DCI or by higher layer through semi-static allocation. Therefore, the V2X UEs should use any resources (e.g. UL, DL, X or any symbol of them) allocated by the gNB without concerning if it is DL/UL/GP in the slot format configuration in the shared carrier. UEs should not even consider any potential interference management scheme to other cells, since UEs would be controlled by the network when any sidelink resource is allocated either through mode-1 or mode-2 resource allocation.
Observation 1: For TDD and in-coverage scenario, V2X UEs should use any resources scheduled by gNB or semi-statically allocated by higher layer without concerning if it is DL/UL/GP in the shared carrier.
Proposal 2: At least, UL symbols can be used for sidelink transmission on shared carrier.
Support of high data rate services
Another issue of mode-1 resource allocation is to support the high data rate e.g. 25Mbps. Assuming packets are transmitted every 10ms, the average packet is 31250byte. While in 3GPP V2X Phase 2, the maximum transmission capability can be up to 9186 byte within a TTI, for a SL-C-TX Category 5 UE working in 30 MHz band combination and adopting 64 QAM. If supporting the packet size of 31250 byte within a slot, the much wider bandwidth should be supported, which is around 100MHz. While in FR 1, it can hardly be achieved. Therefore, slot aggregation should be studied in NR V2X, in order to scheduling more time domain resource for a big size packet. For example, resources of multiple continuous slots can be allocatedby dynamic scheduling.
Proposal 3: For resource allocation mode-1, the scheduling solution for slot aggregation should be further studied, in order to support high data rate services.
LTE Uu controlling NR sidelink mode 1
When NR sidelink is controlled by LTE network (e.g. eNB), configured grant type-1 is used for time/frequency domain resource allocation to NR sidelink mode 1 UEs. Without support grant type-2 and DCI based scheduling mechanism, the resource allocation can be down through RRC signaling. For periodic traffic, a set of time/frequency domain resources can be allocated to UE. For aperiodic traffic, UE can also use the allocated resources for periodic traffic, but it can lead to resource waste. Even for periodic traffic, configured grant type-1 resource allocation mechanism for NR sidelink mode 1 loses flexibility and efficiency on utilizing the resources.
Observation 2: configured grant type-1 can lead to low efficiency on resource utilization.
Proposal 4: RRC signaling from eNB can be used to control and schedule resources for NR sidelink mode 1 UE.
Conclusion
In this contribution, the NR Uu to control NR sidelink mode 1 transmission is discussed. We have the following observations and proposals:
Proposal 1: New DCI format should designed by considering new features in NR V2X.
Observation 1: For TDD and in-coverage scenario, V2X UEs should use any resources scheduled by gNB or semi-statically allocated by higher layer without concerning in the shared carrier.
Proposal 2: At least, UL symbols can be used for sidelink transmission on shared carrier.
Proposal 3: For resource allocation mode-1, the scheduling solution for carrier aggregation and slot aggregation should be further studied, in order to support high data rate services.
Observation 2: configured grant type-1 can lead to low efficiency on resource utilization.
Proposal 4: RRC signaling from eNB can be used to control and schedule resources for NR sidelink mode 1 UE.
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