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IntroductionIn 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_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 the previous meeting in RAN1#95, the following agreements were made [3]:[bookmark: OLE_LINK33][bookmark: OLE_LINK34][bookmark: _Hlk532463304]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 schedule UE can use for schedule of other UEs
· The following options are identified:
· Based on sensing procedure by schedule UE
· Configured by gNB if schedule UE is in-coverage
· Pre-configured if schedule UE is out of coverage
· Transmitting UE provides information about sidelink resources to schedule UE
· FFS behavior/algorithm of schedule UE 
· Behavior of schedule UE to signal schedule decisions for transmission/reception of other UEs
· The following options are identified:
· Physical layer signaling
· Higher layer signaling
· UE behavior to (re)-select schedule UE(s)
· UE behavior to associate to schedule UE(s)
· UE behavior when schedule UE stop schedule
· Resource management to address collision/interference and half-duplex issues b/w UEs scheduled by different schedule UEs
· Relationship between schedule UE and UE groups from upper layer perspective
· Whether UEs from the same upper layer group are served by the same schedule UE
· Resources used for communication before UE is associated with a schedule UE
· Procedures to switch between Mode-2(d) from/to other submodes 


· UE behavior when schedule UE stop schedule
· Resource management to address collision/interference and half-duplex issues b/w UEs scheduled by different schedule UEs
· Relationship between schedule UE and UE groups from upper layer perspective
· Whether UEs from the same upper layer group are served by the same schedule UE
· Resources used for communication before UE is associated with a schedule UE
· Procedures to switch between Mode-2(d) from/to other submodes 


In the previous meeting in RAN2#104, the following agreements were made [4]:Agreements:
Sidelink Buffer Status Reporting is supported for NR sidelink broadcast, groupcast and unicast in NR MAC.
RAN2 should additionally study whether and how to enhance SR procedure/configuration, MAC PDU format, HARQ/CSI feedback/procedure (for groupcast and unicast) (if there is any stage 2 RAN2 issue), and configured SL grant transmission in NR MAC.
No AS-level mechanism to determine a group manager (i.e. head UE) is stuided. FFS for platooning, on the visibility of a group manager (head UE) to AS and AS-level functionalities.



[bookmark: OLE_LINK25]In the following, the Relationship between schedule UE and UE groups and the procedures for scheduling resources will be described. 
Observation
In LTE UE-to-Network Relay, there is a basic principle of trust relationship establishment between an eRemote-UE and eRelay-UE [5]:
The Prose Function in the HPLMN establishes the trust relationship for an eRemote-UE and eRelay-UE
Depicted in Figure 1 is the eRelay-UE Context stored in the ProSe Function after trust relationship establishment procedure, including eRemote-UE ID who has the trust relationship with the eRelay-UE, IMSI and the validity time of the trust relationship. Based on the trust relationship, the ProSe Function can perform the authorisation when an eRemote-UE requires to access to the network via the eRelay-UE.


Figure 1: eRelay-UE Context stored in the ProSe Function

[bookmark: OLE_LINK74][bookmark: OLE_LINK75][bookmark: OLE_LINK81][bookmark: OLE_LINK82]Observation 1: 
The trust relationship for an eRemote-UE and eRelay-UEs can be considered as baseline for the establishment of relationship between schedule UE and UE groups.
Observation 2:
In LTE sidelink, the UE requests the transmission resources by sending a BSR to the eNB. Based on the sidelink BSR, the eNB can schedule transmission resources for sidelink communication since eNB can determine that the UE has data to transmit and the size of the buffer data. There are some companies make reports that the new NR sidelink BSR should contain other information such as transmission types and QoS requirements, etc [6] [7].
Schedule Relationship list
[bookmark: OLE_LINK43][bookmark: OLE_LINK49]Proposal 1:
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Since there is a scheduled UE (or named head-UE or leading UE) can act as a resource allocation coordinator which can schedules SL resource to other UEs in one group. We consider one special relationship should be established which can benefit for the scheduled UE to make resource allocation.
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]In the following, we propose a special relationship named schedule relationship should be established by Prose Function or the schedule UE itself. Based on the schedule relationship, the Prose Function can perform the authorization when a scheduled UE requires to be member of one group and schedule UE requires to be a head UE of one group .Based on the schedule relationship, the schedule UE can act as a resource allocation coordinator for its group.







	[bookmark: OLE_LINK21][bookmark: OLE_LINK22]Schedule UE ID

	Validity Timer (to be Schedule UE)

	[bookmark: OLE_LINK15][bookmark: OLE_LINK16]Schedule Relationship list

	Scheduled UE ID 1
	IMSI 1
	Validity Timer 1

	Scheduled UE ID 2
	IMSI 2
	Validity Timer 2

	…

	Scheduled UE ID N
	IMSI N
	Validity Timer N

	…













[bookmark: OLE_LINK19][bookmark: OLE_LINK20][bookmark: OLE_LINK54][bookmark: OLE_LINK26][bookmark: OLE_LINK27]Figure 2: Schedule Relationship list Table (Original)

In Figure 3 shows the schedule relationship establishment procedure.


[bookmark: OLE_LINK30][bookmark: OLE_LINK31][bookmark: OLE_LINK65][bookmark: OLE_LINK71]Figure 3: Schedule relationship establishment procedure (established by Prose Function)

0. [bookmark: OLE_LINK28][bookmark: OLE_LINK29]The Prose Function authorizes a volunteering UE to be a schedule UE. Only the authorized schedule UE can allocate resources to other UE for sidelink transmission.
1. [bookmark: OLE_LINK44][bookmark: OLE_LINK45][bookmark: OLE_LINK37][bookmark: OLE_LINK38]The scheduled UE or named member UE discovers a schedule UE by using schedule UE discovery.
2. [bookmark: OLE_LINK60][bookmark: OLE_LINK61][bookmark: OLE_LINK48]The scheduled UE or named member UE sends a Request message (scheduled UE ID, Requested Timer) to the schedule UE in order to be one member in one group the schedule UE belongs to. The Requested Timer indicates how long the scheduled UE expects to be one member of this group.
3. [bookmark: OLE_LINK57][bookmark: OLE_LINK58][bookmark: OLE_LINK97][bookmark: OLE_LINK98]The schedule UE responds with a Request Acknowledge message to the scheduled UE.
4. [bookmark: OLE_LINK59][bookmark: OLE_LINK62][bookmark: OLE_LINK114][bookmark: OLE_LINK121][bookmark: OLE_LINK122][bookmark: OLE_LINK32][bookmark: OLE_LINK115][bookmark: OLE_LINK68][bookmark: OLE_LINK69]The schedule UE sends a Schedule Relationship Establishment Request Message (scheduled UE ID, schedule UE ID, Requested Timer) to the ProSe Function.
5. [bookmark: OLE_LINK70][bookmark: OLE_LINK77][bookmark: OLE_LINK78]The ProSe Function finds the scheduled UE context and IMSI based on the provided scheduled UE ID and checks whether the schedule UE is authorised to act as a schedule UE and the scheduled UE is authorised to be one member of group which the schedule UE belongs to.
6. If the scheduled UE and the schedule UE are both authorised, the ProSe Function establishes the schedule relationship between scheduled UE and schedule UE.
7. [bookmark: OLE_LINK66][bookmark: OLE_LINK67][bookmark: OLE_LINK41][bookmark: OLE_LINK42]The Prose Function responds to the schedule UE with a Schedule Relationship Establishment Response message (indicating the established schedule relationship information).
8. The scheduled UE receives the Schedule Relationship establishment Notification message from the ProSe Function, then the scheduled UE can send request to the schedule UE for sidelink resoureces. 

[bookmark: OLE_LINK72][bookmark: OLE_LINK73] Figure 4: Schedule relationship establishment procedure (established by schedule UE)

1. The Prose Function authorizes a volunteering UE to be a schedule UE. Only the authorized schedule UE can allocate resources to other UE for sidelink transmission.
1. The scheduled UE or named member UE discovers a schedule UE by using schedule UE discovery.
1. The scheduled UE or named member UE sends a Request message (scheduled UE ID, Requested Timer) to the schedule UE in order to be one member in one group the schedule UE belongs to. The Requested Timer indicates how long the scheduled UE expects to be one member of this group.
1. The schedule UE responds with a Request Acknowledge message to the scheduled UE.
1. The schedule UE sends a Schedule Relationship Establishment Request Message (scheduled UE ID, schedule UE ID, Requested Timer) to the ProSe Function.
1. The ProSe Function finds the scheduled UE context and IMSI based on the provided scheduled UE ID and checks whether the schedule UE is authorised to act as a schedule UE and the scheduled UE is authorised to be one member of group which the schedule UE belongs to.
1. If the scheduled UE and the schedule UE are both authorised, the ProSe Function responds to the schedule UE with a Schedule Relationship Establishment Response message (indicating the authorized information).
1. The Schedule UE establishes the schedule relationship between scheduled UE and schedule UE.
1. The scheduled UE receives the Schedule Relationship establishment Notification message from the schedule UE, then the scheduled UE can send request to the schedule UE for sidelink resoureces. 
Proposal 2:
[bookmark: OLE_LINK76][bookmark: OLE_LINK79][bookmark: OLE_LINK51][bookmark: OLE_LINK50][bookmark: OLE_LINK55]In Mode 2(d), several UEs can be grouped into a cluster and a schedule UE can request a resource pool from gNB and then schedule to its member UEs based on one relationship named extended schedule relationship. The extended schedule relationship was established based on the scheduling request such as BSR from its member UEs. In the following subscription, the content of the extended schedule relationship and procedures related to Mode 2(d) will be described.
	[bookmark: OLE_LINK23][bookmark: OLE_LINK24]Schedule UE ID

	Validity Timer (to be Schedule UE)

	[bookmark: OLE_LINK40][bookmark: OLE_LINK46]Schedule Relationship list

	Scheduled UE ID 1
	IMSI 1
	[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Validity Timer 1

	[bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK63]Destination ID or Destination Group ID
	[bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK64]Amount of Data
	[bookmark: OLE_LINK11][bookmark: OLE_LINK12]Service Type
	[bookmark: OLE_LINK13][bookmark: OLE_LINK14]LCG ID

	Scheduled UE ID 2
	IMSI 2
	[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Validity Timer 1

	Destination ID or Destination Group ID
	Amount of Data
	Service Type
	LCG ID

	…

	Scheduled UE ID N
	IMSI N
	Validity Timer 1
	Destination ID or Destination Group ID
	Amount of Data
	Service Type
	LCG ID

	…


Figure 5: Schedule Relationship list Table (extended)

Compared to the original schedule relationship, the extended schedule relationship include more information such as Destination ID or Destination Group ID, the Amount of Data the member want to transmit, the Service Type and the LCG ID.




Figure 6: Schedule relationship establishment procedure (established by Prose Function)
And Procedure of Mode 2(d) for resource scheduling



Figure 7: Schedule relationship establishment procedure (established by schedule UE) and Procedure of Mode 2(d) for resource scheduling

Proposal 1: There should be one special relationship which can benefit for the schedule UE to make resource allocation.
Proposal 2: A schedule UE in a cluster can request a resource pool from gNB and then schedule to its member UEs based on relationship which maintain some information about the schedule UE and its member UE, .etc.
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 observations and proposals: 
Observation 1: The trust relationship for an eRemote-UE and eRelay-UE can be considered as baseline for the establishment of relationship between schedule UE and UE groups.
Observation 2: Based on the sidelink BSR, the eNB can schedule transmission resources for sidelink communication since eNB can determine that the UE has data to transmit and the size of buffer data.
[bookmark: OLE_LINK47][bookmark: OLE_LINK52]Proposal 1: There should be one special relationship which can benefit for the schedule UE to make resource allocation.
Proposal 2: A schedule UE in a cluster can request a resource pool from gNB and then schedule to its member UEs based on relationship which maintain some information about the schedule UE and its member UE, .etc.
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