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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]On RAN1#94 meeting, mode 2 resource allocation is defined and four sub-modes are introduced:
	Agreements:
· 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
· 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 UEs


For the mode 2(d) resource allocation, there is one agreement reached in RAN1 on the last RAN1#Ad-Hoc meeting:
	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


Based on the above agreement, RAN1 agreed that high layer signaling is assumed between S-UE and a member UE. Hence, in this contribution, we will discuss the high layer designs for mode 2(d), which include:
· Issue 1:  Whether a member UE can be scheduled by multiple S-UEs?
· Issue 2:  How to select the S-UE for a member UE?
· [bookmark: OLE_LINK20][bookmark: OLE_LINK21]Issue 3:  Whether RRC connection should be established between the S-UE and member UE? 
Discussion
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]Whether a member UE can be scheduled by multiple S-UEs?
From the perspective of requirement, there is no strong motivation to support multiple S-UEs for one member UE. 
In addition, if a member UE can be scheduled by multiple S-UEs, there will be many specification efforts:
· If S-UE only allocates Tx resource pool to the member UE, there are two the S-UE should acquire the linkage between V2X service(s)/QoS parameters and S-UE. Otherwise:
· Each S-UE should allocate Tx resource pool for all QoS parameters, which will introduce resource waste.
· If more than one S-UE allocate the Tx resource pool for the same QoS parameters, how to decide the priority of these Tx resource pool should be further discussed, either leave it to UE implementation or priority should be decided.
· If S-UE needs to allocate the dedicated Tx resource based on the member UE’s BSR information, the following issues should be addressed:
· It should specify which V2X service(s) or service(s) with which sidelink QoS parameters can be scheduled by which S-UE. It is difficult to define the mapping principle between V2X service(s) and S-UE.
· It will also impact the LCP procedure because it should consider the sidelink grant is allocated by which S-UE, and then map the related V2X service(s) to the sidelink grant.
· If SRs/BSRs are needed between multiple S-UEs and the member UE, it should differ the SR/BSR sent to the different S-UE. 
Hence, in order to make the design simpler, it is suggested that a member UE can only be scheduled by one S-UE.
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Proposal 1: A member UE can only be scheduled by only one S-UE.
How to select the S-UE?
Before discussing how to select the S-UE, it should first decide whether there is one or multiple S-UE in a group. If there is only one S-UE in a group, the most straightforward method is to let the group header working as the header UE. But if there are multiple S-UEs, new procedure for selecting the S-UE should be discussed.
Proposal 2: Suggest RAN2 to discuss whether there are multiple S-UEs or only one S-UE in a group.
If there is only one S-UE and the group header works as the header UE, member UE can acquire the S-UE ID based on upper layer group management procedure. No AS layer S-UE selection procedure is needed.
Proposal 2a: If only one S-UE in a group, it is suggested that the group header should be the S-UE and its UE ID can be informed to the member UE through upper layer group management procedure.
If multiple S-UEs are allowed in a group, RAN2 should further discuss how to select the S-UE for each member UE using mode 2(d). There are two possible methods which are similar as the Model A and Model B in the D2D discovery procedure:



Figure1.  S-UE selection methods
Proposal 2b: If multiple S-UEs in a group, RAN2 should define the S-UE selection procedure.
Whether RRC connection should be established between the S-UE and member UE?
Whether RRC connection should be established between S-UE and member UE depends on the requirement:
· If S-UE only allocates a Tx resource pool to the member UE, it can use the sidelink broadcast communication procedure. It means the Tx resource pool configuration can be encapsulated into one sidelink communication message and set the destination ID of this message to the ProSe UE ID of the member UE.
· If S-UE needs to allocate the dedicated Tx resource based on the member UE’s BSR information, the member UE can also send the BSR information through sidelink communication message and set the destination ID of this message to the ProSe UE ID of the S-UE. S-UE performs the dedicated resource allocation to the member UE and uses the same procedure as given in the above bullet 1 to indicate the dedicated resource to the member UE.
Hence from the perspective of requirement, there is no strong motivation to establish the RRC connection between S-UE and member UE.
[bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK17]In addition, from the perspectives of S-UE cost and complexity, if RRC connection between S-UE and member UE needs to be established, the S-UE functions will be similar as the gNB, it will greatly increase the S-UE’s cost and complexity.
Based on the above analysis, it is proposed that no RRC connection setup procedure between S-UE and member UE.
Proposal 3: No RRC connection between S-UE and member UE.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: A member UE can only be scheduled by only one S-UE.
Proposal 2: Suggest RAN2 to discuss whether there are multiple S-UEs or only one S-UE in a group.
Proposal 2a: If only one S-UE in a group, it is suggested that the group header should be the S-UE and its UE ID can be informed to the member UE through upper layer group management procedure.
Proposal 2b: If multiple S-UEs in a group, RAN2 should define the S-UE selection procedure.
Proposal 3: No RRC connection between S-UE and member UE.
[bookmark: _GoBack]
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