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1 Introduction
In RAN1#94, several resource allocation modes have been defined. This paper gives our view on the detail resource allocation scheme. 
Agreements:
At least two sidelink resource allocation modes are defined for NR-V2X sidelink communication
· Mode 1: Base station schedules sidelink resource(s) to be used by UE for sidelink transmission(s)
· Mode 2: UE determines (i.e. base station does not schedule) sidelink transmission resource(s) within sidelink resources configured by base station/network or pre-configured sidelink resources
Notes:
· eNB control of NR sidelink and gNB control of LTE sidelink resources will be separately considered in corresponding agenda items. 
· [bookmark: _GoBack]Mode-2 definition covers potential sidelink radio-layer functionality or resource allocation sub-modes (subject to further refinement including merging of some or all of them) where
a) UE autonomously selects sidelink resource for transmission
b) UE assists sidelink resource selection for other UE(s)
c) UE is configured with NR configured grant (type-1 like) for sidelink transmission
d) UE schedules sidelink transmissions of other UEsha
RAN1 to continue study details of resource allocation modes for NR-V2X sidelink communication

In addition, RAN#94b further agreed with the following resource pool definition. 

Agreements:
At least resource pool is supported for NR sidelink
Resource pool is a set of time and frequency resources that can be used for sidelink transmission and/or reception.
FFS whether a resource pool consists of contiguous resources in time and/or frequency.
A resource pool is inside the RF bandwidth of the UE.
FFS how gNB and other UEs know the RF bandwidth of the UE
FFS if BWP (if defined) can be used to in defining at least part of resource pool
FFS if the numerology of a resource pool is indicated as a part of (pre-)configuration for resource pool, carrier, band, or BWP (if defined)
UE assumes a single numerology in using a resource pool.
Multiple resource pools can be configured to a single UE in a given carrier.
FFS how to use multiple resource pools when (pre-)configured.
FFS BWP is supported for NR sidelink
FFS whether RAN1 can assume that at most one BWP is configured in a carrier from the system perspective.
It is RAN1 understanding that, in some cases, the entire system bandwidth is covered by a single BWP.
FFS the details of BWP configurations, including the possibility of restricting the number of BWPs
FFS whether BWP for TX and RX is separated or a common BWP applied to both TX and RX
There is at most one activated sidelink BWP for a UE in a given carrier as in the Uu case
Further study the feasibility, benefit, and impact of sidelink BWP switching
Aim to conclude in RAN1#95
Companies are encouraged to provide more analysis, including checking current Rel-15 specification regarding BWP related text

2 Overview on the resource allocation mode 2a/b/c/d
Essentially, resource allocation is a way to give permission for UE to transmit some radio signal. In another words, resource allocation is about how such permit (to transmit on certain resource) is granted to individual UE. The table below summarizes mode 2a/b/c/d:

	
	Description
	Source of the permit (from UE transmitting sidelinks)
	Time scale
	Sensing before Tx is needed?

	Mode-2a: 
	Individual UE has permit to transmit on pre-configured resource, e.g. pre-configured resource includes whole or part of ITS band. 
	Pre-configured by, e.g. regulation
	Static 
	Yes

	Mode-2b: 

	One UE assist other UEs to determine allocated resources
	UE 
	Semi-Static
	Maybe*

	Mode-2c: 

	Individual UE receives resource grant from network. Note: the resource can be in the form of direct f/t allocation or a list of parameters to generate a pattern. 
	Network
	Semi-Static
	Maybe*

	Mode-2d:

	One UE is granted with a large resource then split into small resource which to be further distributed to other UEs.
	UE
	Dynamic
	Maybe*


*  Sensing before transmission may be used as a way to avoid collision even with resource allocation from network or other UE. 

Seen from above table, there is a lot of commonality between sub-modes. For SI purpose, we think it’s needed to have multiple sub-modes. However, in the final spec, we may not define any sub-modes 
Proposal-1: All the resource allocations mode/sub-modes are defined for the purpose of study. The final spec may specify the functions and procedures needed without explicitly defining any mode or sub-mode. 
Proposal-2: During study item phase, RAN1 should identify the pros and cons of each modes/sub-modes with a general assumption is that hybrid operation between modes or sub-modes is always allowed. 


3 On resource allocation mode 2a
In mode 2a, UE autonomously select the resource to transmit sidelink. In RAN1#95, sensing has been agreed to support UE autonomously selecting resource for PSCCH/PSSCH transmission.

Agreements:
· Sensing procedure is defined as SCI decoding from other UEs and/or sidelink measurements
· FFS information extracted from SCI decoding
· FFS sidelink measurements used
· FFS UE behavior and timescale of sensing procedure
· Note: It is up to further discussion whether SFCI is to be used in sensing procedure
· Note: Sensing procedure can be discussed in the context of other modes
· Resource (re)-selection procedure uses results of sensing procedure to determine resource(s) for sidelink transmission
· FFS timescale and conditions for resource selection or re-selection
· FFS resource selection / re-selection details for PSCCH and PSSCH transmissions
· FFS details for PSFCH (e.g. whether resource (re)-selection procedure based on sensing is used or there is a dependency/association b/w PSCCH/PSSCH and PSFCH resource)
· FFS impact of sidelink QoS attributes on resource selection / re-selection procedure
· For Mode-2(a), the following schemes for resource selection are evaluated, including
· Semi-persistent scheme: resource(s) are selected for multiple transmissions of different TBs 
· Dynamic scheme: resource(s) are selected for each TB transmission


On smart load shifting between resource pool

Sensing is an effective tool to let UE select resource which is not being occupied by others. Based on the traffic situation, channel occupancy is dynamically changing. In other words, an occupied channel may be freed at any given time, and a free channel may be occupied at any given time. Essentially, sensing (channel occupancy) based interference collision avoidance is a short term and passive scheme. It tries to avoid immediate collision with others but there is no long term plan to make smart decisions. On top of sensing, we propose to introduce a long term indicator to help UE to select resource pool or channels inside of the pool with better long term plan:
When configured resource pool, network may also indicate the long term contention level on that resource pool. Contention level indicator is an abstract metric, the detail formula to calculate it is up to implementation, but it may consider the following factors: 
1. The number of UEs sharing the same resource pool in a certain geographic area. 
2. The number of local managers sharing the same resource pool, as well as the number of UEs associated to each local manager. 
3. Maximal allowed transmission power for each UE. 
4. Power control parameters (e.g. P0 and alpha for the UEs sharing the same resource pool)
5. Size of the resource pool
6. QoS of the traffic allowed on the resource pool
7. Maximum allowed interference (e.g. RSSI) level
When a UE sensed two resource pools (or two channels) are clear for use, it is motivated to pick the one with lower long term contention level indicator. Specifically, the resource pool or channel with lower long term contention level indicator means statistically, there will be less interference on it. In addition, network can use contention level as a tool to achieve load balance between resource pool. E.g. when the collision/interference of a resource pool is too high, network may use contention level to force more UE to select other resource pools. 

Proposal-3: introduce “contention level” as a long term metrics indicating the level of contentions in a resource pool. 


4 On resource allocation mode 2d
In RAN1#94b, the following questions are identified to study on 2d, in this section, we answered all the questions in different sub-sections. 

Agreements:
· The following aspects are studied for Mode 2(d)
· In which use cases/scenarios this mode is applicable [4.1]
· What is the overall architecture for Mode-2(d) operation [4.2]
· How to decide which UE schedules which other UE(s) and how to maintain this relationship [4.3]
· What is the procedure of UE(s) when the scheduling UE disappears [4.5]
· What is the scheduling UE behavior and signaling mechanism to schedule sidelink resources for transmission/reception for other UEs [4.6]
· Which resources can be used to schedule other UEs  [4.7]
· Inter- and intra-UE collision handling and sidelink resource allocation mechanisms across groups [4.7]
· RAN1 to further study whether or not some or all of the above aspects are applicable to 2(b)

In RAN1#95, further progress has been made on down-scoping the resource allocation 2d:

Agreements:
For Mode-2(d) operation, further study the following potential radio-layer procedures including at least the following
· Procedures to become/serve as a scheduling UE for in-coverage and out-of-coverage scenarios
· The following options are identified for further study: [4.3]
· Scheduling UE is configured by gNB
· Application layer or pre-configuration selects scheduling UE
· Receiver UE schedules transmissions of the transmitter UE during the session
· Scheduling UE is decided by multiple UEs including the one that is finally selected
· UE may autonomously decide to serve as a scheduling UE (self-nomination) / offer scheduling UE functions
Agreements:
Initialization of Mode-2(d) operation is FFS
For Mode-2(d) operation, further study the following potential radio-layer procedures including at least the following
· Procedure to determine a set of sidelink resources a scheduling UE can use for scheduling of other UEs
· The following options are identified: [4.7]
·  Based on sensing procedure by scheduling UE
·  Configured by gNB if scheduling UE is in-coverage 
·  Pre-configured if scheduling UE is out of coverage
· Transmitting UE provides information about sidelink resources to scheduling UE
· FFS behavior/algorithm of scheduling UE [4.8]
· Behavior of scheduling UE to signal scheduling decisions for transmission/reception of other UEs
· The following options are identified:
· Physical layer signaling [4.6]
· Higher layer signaling
· UE behavior to (re)-select scheduling UE(s) [4.4]
· UE behavior to associate to scheduling UE(s) [4.4]
· UE behavior when scheduling UE stop scheduling [4.5]
· Resource management to address collision/interference and half-duplex issues b/w UEs scheduled by different scheduling UEs [4.7]
· Relationship between scheduling UE and UE groups from upper layer perspective
· Whether UEs from the same upper layer group are served by the same scheduling UE
· Resources used for communication before UE is associated with a scheduling UE [4.5]
· Procedures to switch between Mode-2(d) from/to other submodes 

Use scenario for mode 2d:
Most of the operators have multiple licensed spectrum in their portfolio with different frequencies. For example, in FR1 there is n5 (800MHz), n66 (2.1GHz), n77 (3.5GHz). In FR2, there is n257 (28GHz) and n260 (39GHz). Generally speaking, higher frequency means larger bandwidth but worse coverage (under the same density of base-station). Thus, a common practice is to deploy a low frequency carrier for coverage and high frequency carrier large bandwidth. The same logic can apply to V2X communication, low frequency CC (UU interface) with good coverage can provide control information such as authentication, security, and address (for uni-cast and group-cast) for vehicle UEs. Meanwhile, high frequency CC (with large bandwidth) can be used for short range sidelink communication. Such operation can be supported by resource allocation mode-1, however, it’s significantly inefficient since network must provide resource allocation information to each individual UE separately. It is not feasible especially considering the narrow bandwidth of low frequency carrier and high load of traffic generated from co-existed cellular users. Thus, if some selected UE can help to assistant or provide scheduling information to others, it can significantly improve the efficiency of resource distribution since now the resource allocation signaling is carried by large bandwidth carrier. 
Observation-1: Low frequency narrow BW carrier (coverage, access link) + high frequency wide BW carrier (capacity, sidelink) is the main use scenario for mode 2d; 


Since LTE D2D time, sidelink transmission collision has been an issue preventing high efficient operation. The most effective way is to enable some level of coordination. That’s the reason why LTE introduced the UU assisted resource allocation mode. The main motivation is to utilize cellular interface to coordinate the resource used for sidelink transmission to reduce collision. Essentially it’s a full coordination case since network directly control each UE which results high overhead. In mode-2d, it can be a partial coordination scenario: when configured with orthogonal resource, two scheduling UE always operates in a coordinated way since there is no collision at all. When configured with overlapped resource, two scheduling UE operates in a non-coordinated way. In another words, the “coordination level” in resource 2d can be controlled by configured orthogonal or overlapped (or partially overlapped) resource. 

Observation-2: Resource allocation mode 2d enable network to distribute the resource to large number of user in an efficient way. And it provides ways of adjusting the coordination level between groups of UEs. 

Overall “architecture” for mode 2d

Looking at the RAN architecture, there is no radio protocols about allocating the actual resource for data transmission. In access link, it’s a pure PHY procedure (no high layer involvement): downlink grant or uplink grant (DCI) is sent through PDCCH to schedule UE to receive or transmit data packets. Using a different way of scheduling or configuring those resource doesn’t necessarily result in any architecture change from RAN perspective. This applies to all resource allocation modes, e.g. mode 1a allows UE to autonomously select the resource for sidelink transmission, there is no need to have a different architecture to support such mode. Similarly, in mode 2d, a UE assist or schedule another UE resource for transmission doesn’t necessarily result in architecture change. 
In fact, the concern of possible architecture change comes from the possibility of introducing an intermediate node between BS and UE. While it is possible way to have mode 2d, it’s not really necessary. From RAN perspective, a node is defined in architecture because we have to have standard definition on corresponding radio protocols as well as interface between same or different nodes. For purely resource allocation from one UE to another, there is no need to have any radio protocol involved. Also, the same UE-UE interface, analogue to LTE PC5, can be used for one UE either assist or schedule resource for another. In fact, we should prevent to have any architecture change for mode 2d considering the limited time for the V2X SI. 
Observation-3: No need to have any RAN architecture change to support mode 2d
Proposal-4: Mode 2d should be supported in R16 without any architecture change. 

How to select scheduling UE and form a group in mode 2d
Another important issue is how to form a group of UE and how to select the header UE (scheduling UE). A common mis-understanding is to consider the relationship between scheduling UE and associated UE the same as the relationship between base-station and associated UEs in access link. That will naturally lead to define a new intermediate node between BS and UE and results in architecture change. We don’t see the need to have firm association relationship between scheduling UE and other UEs, the below step describe how the scheduling UE and a group is formed. 
1. Cellular network select some UEs as “scheduling UE”
2. Cellular network grants a bulk of resource pools to scheduling UE so it can further distribute to group members 
3. Scheduling UE should broadcast signal so other UE knows it’s a scheduling UE. 
4. Other UE may choose to “associate” to one or multiple scheduling UE
a) UE sends a SR to scheduling UE. All the UEs sent SR forms a group of UEs associated to scheduling UE. 
b) UE monitors the possible channel to receive resource allocation from scheduling UE 
c) Note: This is different to BS-UE association since there is no UE context stored at scheduling UE. 
5. Scheduling UE starts to assign resource (semi-statically or dynamically) to UE associated to it. 
6. Scheduling UE should generate a resource usage report back to network to determine the efficiency and fairness of the operation. 
If we consider radio resource as car, cellular network (operator) is a car maker, the scheduling UE is a car dealer, and other UEs are end-customers. In typical car purchase procedure, end-customer normally compares multiple dealers to find the best deal thus there is only very loose relationship between dealer and user. Similarly, scheduling UE and associated UE has the same relationship. When there is multiple scheduling UEs around, UE can associate to multiple scheduling UE to maximize the opportunity of resource grant. 

Proposal-5: scheduling UE can be appointed by cellular network. 
Proposal-6: No need to have full connection established between scheduling UE and other UEs to form a group. 

How to maintain the relationship between scheduling UE and associated UE
As described in previous section, it is a light association between scheduling UE and UE associated to it. Scheduling UE will schedule resource to associated UE. And periodically, scheduling UE will monitor the usage of the assigned resource, e.g. energy detection on the sidelink, if the assigned resource was not used for a while, scheduling UE may stop assigning resource to that UE. Associated UE will monitor the PSCCH or PSSCH from scheduling UE, if there is no resource assignment from that scheduling UE for a long time, associated UE should also monitor the broadcast channel from scheduling UE to determine whether to send a new SR. If the scheduling UE disappeared, associated UE should not receive any meaningful broadcast signal from scheduling UE. Then associated UE should consider the scheduling UE is not available and stop monitoring the control channels from scheduling UE. 

Proposal-7: To maintain the association between UEs and scheduling UE: 
a) Scheduling UE need to periodically monitor the usage of the assigned resource 
b) Associated UE needs to monitor the broadcast channel from scheduling UE. 

What if there is no scheduling UE around or scheduling UE disappeared
For any individual UE, when power up, it firstly tried to establish the cellular connection. The UU interface will configure a default resource pool for UE to autonomously transmit (similar to type-1 or 2c). That default resource pool is designed to maintain basic V2X communication. Then UE should try to scan the broadcast channel from surrounding scheduling UEs then try to send SR (scheduling request) to obtain more resource. 
If there is no scheduling UE around, UE should send a report through UU interface to let network know
If scheduling UE suddenly disappeared, UE should go back to the default resource pool to maintain V2X communication. 

Signaling assign/schedule resources for other UE
As agreed in RAN#94, PSCCH can carry SCI which include the information for decoding PSSCH. We suggest to have SCI (maybe a new format) to carry the information for resource allocation. Upon receiving resource grant, UE can transmit PSCCH along with PSSCH to receiver, here PSCCH will include the SCI for decoding PSSCH. Essentially, such operation includes two parts: part-1 is a mode-2d operation where scheduling UE grants a resource for UE to select. Part-2 is similar to mode-2a operation except UE knows the scheduled resource is dedicated for it thus there is no need to conduct sensing procedure. 



[image: ]

Proposal-8: PSCCH can carry information for transmit or receive PSSCH 
Proposal-9: Define SCI (Side-link Control Information), analogous to DCI in PDCCH, to be carried in PSCCH. At one SCI format (SCI-R) can carry the information for receving/decoding PSSCH and at least one SCI format (SCI-T) can carry information of transmitting PSSCH. 
Proposal-10: scheduling UE can use SCI_T to schedule a UE to transmit PSSCH. When transmitting, another SCI-R should be transmitted along with the PSSCH. 
Proposal-11: SCI-T should at least include the resource allocation for transmission. The resource allocation includes time and frequency domain resource. 
Proposal-12: FFS whether SCI-Tx can include other information, such as MCS, HARQ and TCI. 

Inter-group collision handling 

As said earlier, network can control the level of coordination between different groups of UEs by grant orthogonal or overlapped resource. In the below figure, three scheduling UE illustrated the case. Scheduling UE-1 and UE-3 are granted with orthogonal resource since network see strong interference between these two groups. Meanwhile scheduling UE-2 is granted with radio resource partially overlapped with scheduling UE-1 and UE-3. Then, each scheduling UE will further assign or scheduling resource to its group member UE without fast coordination. It is guaranteed that UE from group-1 and group-3 won’t have resource collision. And there is some chance that UEs in group 2 may have resource collision with UE from group-1/3, e.g. UE-5 collides with UE-6. But network can fully control that possibility according to the distance between group 2 and other groups. A basic principle is to reuse resource as much as possible between scheduling UEs with large distance between each other. 
[image: ]

Proposal-13: Inter-group interference coordination can be managed by the network through assigning orthogonal or overlapped resource to different local managers

Supervise the scheduling UE’s performance 
In traditional cellular system, BS directly controls all UEs to transmit PUSCH or receive PDSCH. From UE point of view, it executes command signaled by BS without smart and comprehensive decisions to make. As a result, from test point of view, UE is required to maintain the quality of one link but BS is required to maintain the quality of the system.  However, scheduling UE in mode 2d is with significantly larger autonomy. It’s important to regulate scheduling UE’s behavior to ensure it works properly. 
In resource allocation mode 2d, scheduling UE is appointed as group leader (GL) UE, and then it is responsible to coordinate the resource utilization in a certain area. Such functionality is similar to what BS supported. The difference is that GL UE is still a UE device instead of infrastructure equipment. Current network KPI monitoring system is designed to supervise network infrastructure equipment thus it is not applicable to GL UE. We suggest to introduce scheduling performance update procedure to supervise GL UE’s scheduling KPI. In particular, it involves the following steps:
1. Member UE associates to a GL UE and starts to monitor the scheduling decision from GL UE (SCI).
2. At any time, if individual member UE is not satisfied with the scheduling decision received from GL UE, member UE may report scheduling decision summary back to network. Below information are examples which can be included in scheduling summary. 
a. UE’s location information and/or trajectory
b. The GL UE (ID) the member UE is associated to.
c. The receiving power of surrounding other GL UEs
d. Requested resource amount
e. Allocated resource amount.
f. Averaged delay between scheduling request (with buffer status) and sufficient resource allocated for finishing transmitting all the data in the buffer.
g. Number of SR during the period of time for this summary.  
3. Periodically, GL UE should report the resource utilization report back to network as well. The below information are example of information included in the report: 
a. How many total scheduling request (SR) received during this period
b. How many scheduling decision has been made and how many SCI (signaling) has been transmitted to associate UEs. 
c. GL UE’s location information and/or trajectory. 
d. List of member UEs associated to this GL UE. 
e. The number of resource assigned to each associated UE 
f. Metrics used for scheduling (e.g. CSI, traffic volume, RSRP, QoS, etc.)
g. Number UEs and or UE IDs associated with the GL UE within a given time interval 
h. Estimated spectral efficiency, and traffic volume experienced by Sidelink transmissions utilizing the GL UE’s assigned resource pool
4. Network should evaluate the received scheduling summary from member UE in correspondent to the resource utilization report from GL UE. Then it can detect whether it is GL UE’s fault or simply insufficient resource for the GL UE.  
5. 
Proposal-14: Introduce a scheme to allow network to supervise the GL UE’s scheduling performance from member UE’s report. 

Network assistance to support Mode 2D
Mode-2D has advantages in terms of lower overhead for resource allocation compared to Mode 1. However, configuring the resource pools over a long term basis may result in some inefficiency depending on the mobility scenario. Instead it may be beneficial for the network to more dynamically control resource allocation decisions made by the GL UE using a network-assisted approach as shown in the figure below.
[image: ]
The GL UE still performs individual resource allocation for associated V2X UEs, however instead of autonomously selecting resources for a semi-statically configured resource pool, the GL UE first receives a control message from the gNB which indicates a set of resources from which the GL UE can allocate a subset to its associated V2X UEs via individual SCI messages. The network assistance could have the flexibility to provide dynamic (e.g. slot level) or semi-persistent (e.g. multi-slot level) resource allocation to the Local Manager depending on the level of network control desired, but with lower overhead than Mode 1 since the grants and feedback is still on a V2X UE group basis which are aggregated by the GL UE.
Proposal-15: Support network assisted Mode-2D operation through the use of dynamic or semi-persistent resource allocation between gNBs and GL UEs.


5 Conclusion
In this contribution, we proposed the detail of resource allocation method for NR V2X sidelink, in particular, we have the following observations and proposals:

Observation-1: Low frequency narrow BW carrier (coverage, access link) + high frequency wide BW carrier (capacity, sidelink) is the main use scenario for mode 2d; 
Observation-2: Resource allocation mode 2d enable network to distribute the resource to large number of user in an efficient way. And it provides ways of adjusting the coordination level between groups of UEs. 
Observation-3: No need to have any RAN architecture change to support mode 2d

Proposal-1: All the resource allocations mode/sub-modes are defined for the purpose of study. The final spec may specify the functions and procedures needed without explicitly defining any mode or sub-mode. 
Proposal-2: During study item phase, RAN1 should identify the pros and cons of each modes/sub-modes with a general assumption is that hybrid operation between modes or sub-modes is always allowed. 
Proposal-3: introduce “contention level” as a long term metrics indicating the level of contentions in a resource pool. 
Proposal-4: Mode 2d should be supported in R16 without any architecture change. 
Proposal-5: scheduling UE can be appointed by cellular network. 
Proposal-6: No need to have full connection established between scheduling UE and other UEs to form a group. 
Proposal-7: To maintain the association between UEs and scheduling UE: 
c) Scheduling UE need to periodically monitor the usage of the assigned resource 
d) Associated UE needs to monitor the broadcast channel from scheduling UE. 
Proposal-8: PSCCH can carry information for transmit or receive PSSCH 
Proposal-9: Define SCI (Side-link Control Information), analogous to DCI in PDCCH, to be carried in PSCCH. At one SCI format (SCI-R) can carry the information for receving/decoding PSSCH and at least one SCI format (SCI-T) can carry information of transmitting PSSCH. 
Proposal-10: scheduling UE can use SCI_T to schedule a UE to transmit PSSCH. When transmitting, another SCI-R should be transmitted along with the PSSCH. 
Proposal-11: SCI-T should at least include the resource allocation for transmission. The resource allocation includes time and frequency domain resource. 
Proposal-12: FFS whether SCI-Tx can include other information, such as MCS, HARQ and TCI. 
Proposal-13: Inter-group interference coordination can be managed by the network through assigning orthogonal or overlapped resource to different local managers
Proposal-14: Introduce a scheme to allow network to supervise the GL UE’s scheduling performance from member UE’s report. 
Proposal-15: Support network assisted Mode-2D operation through the use of dynamic or semi-persistent resource allocation between gNBs and GL UEs.

6 Appendix-A: Three-Party based communication framework 
Typical communication is between two nodes, for example, cellular communication is between base-station and UE(s). And it has been further categorized into downlink and uplink based on the direction of data packet flow. No matter which direction it is, base-station serves two roles: as a data packet transmitter/receiver and as a scheduler which decides the radio resource to be used for every data packet, see below figure. 

[image: ]
Figure.1 Two-Parties communication diagram
In order to support more flexible communication structure, it’s better to have a separate node dedicated as scheduler node, see figure.2. The function of Node-S is to coordinate the resource usage within a local area. Thus we also call Node-S as local manager. Similar to two parties’ communication, local manager sends DCI to Node-T and Node-R to convey the scheduling decision. Three parties communication is much flexible than traditional two parties counterpart mainly because it doesn’t need formal association between the Node-T/Node-R with Node-S. In C-V2X, a vehicle UE can serve as local manager to surrounding vehicles. That can effectively reduce transmission collision. 
With the present of local manager, sidelink communication is in hierarchical structure. In another words, vehicle UEs need to associate with local manager somehow. However, there is no need to have full association just like UE-BS in cellular network since local manager essentially is another UE. It simply helps to coordinate the resource utilization in a certain area.  In our opinion, UE can have “diet” connection to local manager, which means UE synchronizes to local manager and blindly decode control channel following the search space configured for it. Also, when UE switch to a different local manager, no need to have normal handover procedure, UE simply just send an SR to another local manager to ask for new resources. 


[image: ]
Figure.2 Three Parties communication diagram
Proposal: NR sidelink should support vehicle UE serves as a local manager to coordinate resource for the communication between other UEs within a local area. Local manager is granted with a resource pool from the cellular network. 
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