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1 Introduction

In RAN1 Adhoc 1901, the following has been agreed, in this paper, we give our evaluation results on resource allocation mode 2d in addition to the procedures on different aspects of group operation. 
Agreements:
At least for the purpose of evaluation, in Mode-2(d), at least for group operation, a member UE transmits on resources configured by another UE (S-UE) within the same group
· High layer signaling is assumed between S-UE and a member UE

2 Performance evaluation on resource allocation mode 2d. 

Coverage Extension Gain

When network configures UE with resource pool, it can only reach the UE within network’s coverage. However, if S-UE can help to configure resource pool for member UE, effectively the coverage of network is expanded. In this section, we setup 3 scenarios showing percentage of additional coverage resource allocation mode 2d can bring to the cellular network. When a UE observed a geometry higher than -5dB, this UE is in coverage. 

	Parameter
	Values

	Sidelink Frequency
	6GHz

	Cellular Frequency
	2GHz

	Geometry threshold to receive RRC configuration
	-5dB

	Simulation Environment
	Urban Macro

	Cellular Base-station ISD
	1732, 5000

	Number of Tx/Rx Antenna elements
	2Tx/4Rx

	BS transmission Power
	44dBm

	UE transmission Power
	23dBm



Baseline: UE receives configuration from gNBs only. 
Mode-2d: UE receives configuration either from gNB or from another in-coverage UE. 

Scenario-1: Good cellular coverage, Urban Macro with 1732m ISD. 
Scenario-2: Limited cellular coverage, Rural Area, Macro with 5000m ISD. 
Scenario-3: Minimal cellular coverage, Rural Area, coverage boarder. (Single 3-sectors base-station deployed in a large area).

Table.1 Coverage extension gain from resource allocation mode 2d
	SINR threshold= -5dB
	Good coverage
	Limited coverage
	Minimal coverage

	Coverage gain from 2d. 
	No gain. (all UEs are covered by cellular)
	17%
	65%



[bookmark: _GoBack]Resource Coordination Gain

In this section, we evaluate the performance gain from resource coordination. We setup a platoon in urban scenario and then evaluate the communication quality between two UEs in the platoon. The platoon location is randomly selected. Detail parameters follow the urban grid scenario(6Ghz) in [1]. 

	Parameter
	Values

	Sidelink Frequency
	6GHz

	Sidelink Bandwidth
	10Mhz

	Total number of channels
	6. UE select channel using below 3 schemes

	Simulation Environment
	Urban Grid (TR37.885)

	Number of Tx/Rx Antenna elements
	2

	UE transmission Power
	23dBm



Scheme-1: UE selects resource randomly.
Scheme-2: UE senses all channels in the CC and select the one with least RSSI. 
Scheme-3: Dedicated resource assigned to platoon UEs (other UEs in the same cell are prohibiting to use). UEs from neighbor cell may still select this resource. 

It is observed that both sensing-based and coordination-based schemes showed obvious gain over random selection. In addition, coordinated resource allocation has better performance than sensing based when the platoon size (distance between Tx and Rx UE in the platoon) is relatively small. When platoon size is large, e.g. more than 200m, it requires larger coordination area (several neighbor cells to participate) otherwise there is no performance gain over sensing-based resource selection (scheme-2). 
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Proposal: NR sidelink supports a member UE transmits on resources configured by another UE (S-UE) within the same group

3 Conclusion
In this contribution, we showed the performance benefit on the resource allocation 2d. It is observed that resource allocation mode 2d can enable coverage extension as well coordinate the resource utilization in a certain area to ensure the quality of service. Based on the simulation results, we have the following proposal: 
Proposal: NR sidelink supports a member UE transmits on resources configured by another UE (S-UE) within the same group
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