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Introduction
[bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK17][bookmark: OLE_LINK18]In RAN meeting #80, the new study item of NR V2X was approved [1]. According to TS 22.186[2], the advanced V2X services includes the four categories of vehicles platooning, extended sensors, advanced driving and remote driving. 
[bookmark: OLE_LINK38][bookmark: OLE_LINK39]The new study item of NR V2X includes the following aspects:
· Study the support of sidelink unicast, sidelink groupcast and sidelink broadcast
· Study NR sidelink physical layer structures and procedure(s)
· Study sidelink synchronization mechanism
· Study sidelink resource allocation mechanism (also including objective 3)
· Study sidelink L2/L3 protocols

[bookmark: OLE_LINK35][bookmark: OLE_LINK36]In this contribution, we give our views on resource allocation design of sidelink for the advanced V2X services.
Discussion
Vehicles Platooning enables the vehicles to dynamically form a group travelling together. All the vehicles in the platoon receive periodic data from the leading vehicle, in order to carry on platoon operations. This information allows the distance between vehicles to become extremely small, i.e., the gap distance translated to time can be very low (sub second). Platooning applications may allow the vehicles following to be autonomously driven. 
[bookmark: _GoBack]For the use case of vehicles platooning, every individual UE in a platoon must be in the coverage of leading vehicle so the leading vehicle can assist resource allocation for its group members. The resource set or resource pool for inter groups can be scheduled by gNB depend on the geographical information of each group.
[bookmark: OLE_LINK40][bookmark: OLE_LINK41][bookmark: OLE_LINK44]The leading vehicle in a platoon (platoon head) assists resource allocation for other vehicles in the same platoon (platoon member).
[bookmark: OLE_LINK31][bookmark: OLE_LINK32][bookmark: OLE_LINK37]When a platoon is in the coverage of a gNB , every platoon member has to request the gNB for resources based on the amount of data it wants to transmit, the gNB then grants the dedicate resources for every individual UE. The current procedure of resource allocation is shown in Fig.1. This process is quite redundant for platoon.


[bookmark: OLE_LINK33][bookmark: OLE_LINK34]Fig.1 The current procedure of resource allocation for platoon
By using the feature of platoon, we proposed an resource allocation schemes which may make the communications more efficient in a platoon. The proposed procedure of resource allocation for vehicles in platoon is shown in Fig.2.



[bookmark: OLE_LINK21][bookmark: OLE_LINK22]Fig.2 The proposed procedure of resource allocation for platoon 
The proposed procedure of resource allocation for platoon is subscribed as follow:
1. Every platoon member sends the BSR(Buffer State Report) by using sidelink (i.e. PSBCH) to platoon head ;
2. The platoon head sends request to gNB for resources by the statistics BSR;
3. The gNB then grants the total resources for the communication between the platoon head and the platoon members or amongst platoon members ;
4. The platoon head then sends SCI to every platoon member who wants to make communication with it;
5. Then platoon member makes feedback to the platoon head. 
The operation modes such as discovery or communication between two UEs can trigger the broadcast channel transmission. The sidelink broadcast subframe carries two kinds of information: 
1. The MIB-SL message, containing fields such as the cell subframe/frame timing, the bandwidth mode, in-coverage/out-of-coverage indicators, etc.
2. Two sets of synchronization preambles, through which the receiving UEs acquire time reference from the transmitting UEs.
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]There are some bits of the PSBCH reserved which can be used to transmit BSR. By receiving every BSR information transmitted by each platoon member, the platoon head can send request to gNB for the total amount of resources for platoon member’s communications.
[bookmark: OLE_LINK25][bookmark: OLE_LINK26]By using this advanced procedure, we can reduce the signalling between the gNB and UEs and saving the power of each platoon member. The detail procedure needs FFS.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]The geographical information of the platoon head and the geographical information of one virtualization platoon member may be helpful to improve the performance of resource allocation for advanced V2X use cases.
Since every platoon member report their BSR information to the platoon head and gNB make resource allocation for every platoon , it may be efficient to report the position of platoon head and the position of one virtualization platoon member to gNB for resource allocation. 
[bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK19][bookmark: OLE_LINK20]The report of the position of platoon head is useful for the radio resource sharing and reusing, i.e. reuse of radio resources at different platoons. For the advanced V2X use cases, the position of the platoon head used for resource allocation may improve the packet reception performance by reducing the interference between different vehicles groups. The other major idea of position based resource management scheme is that virtualizing platoon member vehicles to one vehicle.
We observe that the mechanism to report UE geographical information to the gNB is supported in Rel-14. For advanced V2X uses case, the mechanism to report geographical information to gNB should be also supported in NR V2X. For platoon use case, it is not efficient to report every platoon member’s geographical information. Since platoon members are close to platoon head and they belong to the same group,  it may be efficient just to report the position of the platoon head and the position of one virtualization platoon member to gNB which can reducing the signalling between gNB and platoon member UE .
Fig.3 shows that each member of a group has to report its geographical information to the gNB. Fig.4 shows that only the platoon head and one virtualization member need to report their geographical information to the gNB. The detail procedure needs FFS.


[bookmark: OLE_LINK23][bookmark: OLE_LINK24]Fig.3 Each platoon member has to report their geographical information to gNB. 


Fig.4 Only the platoon head and one virtualization member has to report their geographical information to gNB. 
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]Summary
In this contribution, we give our discussions on the views about resource allocation of sidelink for advanced V2X services in the NR system, and put forward the following proposals: 
Proposal 1: It is efficient and power saving for using sidelink to transmit  BSR.
Proposal 2: It is efficient for resource allocation if the platoon head request the total resources for all communications in a platoon and assists resources allocation in a platoon.
[bookmark: OLE_LINK29][bookmark: OLE_LINK30]Proposal 3: The position of the platoon head and the position of one virtualization platoon member reported to the gNB may be helpful to improve the performance of resource allocation for advanced V2X use cases.
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