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1 Introduction
In this paper, we give our view on the further design of NR sidelink. 

2 On the need of side-link beam management procedure
In [2] and [3], the field trial results show very good signal quality for at least 300 meters between Tx and Rx even with the case of multiple blocking vehicles in between. Since this field trial is based on wide beam antenna, we see there is no need to have full-blown of beam management procedure for NR sidelink for FR2. A wide beam antenna panel can work well in the range of 300meters for V2X communication, [3] 

Proposal-1: There is no need to have full-blown beam management in NR V2X for FR2. 

On the other hand, vehicle antenna might be different from cell phone or base-station. For example, bumper antenna vehicle normally has two antenna panels: on front and back bumper separately. And each antenna panel can have wide beam to cover ~180 degree of area. Selecting the right antenna panel to transmit might be important, and it is like selecting beam except the two antenna panels may receive signal simultaneously. We propose to further study whether such simple version of beam or antenna panel management scheme is needed for NR sidelink design. Note, antenna panel management is not just for FR2, it is for FR1 as well. 
[bookmark: _GoBack]In addition, consider a limited number of antenna panels in a vehicle, it’s possible to apply beam selection process using learning by doing principle. A simple example is that the Rx UE will use one panel to try to receive PSSCH, and if it’s of good quality, then Rx UE keeps using that panel. If not, it try to use a different panel. 

Proposal-2: Further study the need of simple version of “beam management” for vehicle antennas. e.g. select between front and back bumper antennas. 

3 Synchronization and scheduling request procedure
 
Local manager needs to broadcast synchronization and system information periodically for other vehicle to discover the existence of the local manager. When detected, other UEs can send scheduling request to the local manager to ask for resource. Note, here SR may only include one bit, the full BSR, including the QoS, buffer status, traffic type etc. ,can be relayed by cellular network to local manager. Once UE sends scheduling request to a local manager, it shall monitor the control channel configured for that local manager. It’s possible that one UE “connects” to multiple local managers. 

In order to let other UEs knows the existence of Node-T, Local manager may trigger Node-T to transmit A-DRS to be received by surrounding UEs. Those UEs need to report RSRP back to local manager, thus local manager can have a list of UEs which can be reached by the Node-T.
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Figure 1: Synchronization, SR and discovery procedure

Proposal-3: NR sidelink synchronization signal should support one UE to sync up with the scheduler UE (local manager). 
Proposal-4: NR sidelink support UE send scheduling request to scheduler UE (local manager)

4 HARQ procedure

RAN1 has agreed to support HARQ procedure for unicast and groupcast data transmission. ACK/NAK feedback is the key to HARQ operation. In RAN1#95, Physical sidelink feedback channel (PSFCH) is defined and it is supported to convey SFCI for unicast and groupcast via PSFCH. Depending on the resource allocation modes, we suggest NR sidelink to support at least two types of HARQ feedback. 

HARQ type-1: HARQ feedback is sent back to the node which transmits data. 
Network should configure resource for PSFCH (Physical sidelink feedback chansnel) for HARQ. Inside of the configured PSFCH resource, the index of PSFCH is determined by the followings:
1. PSFCH resource is associated to the allocated resource for PSCCH. 
2. As shown in figure 2, the SCI (Sidelink control information) provided by the scheduler node may include an index to identify the resources to send the PSFCH from the set of configured resources at the transmitter and receiver nodes. 
In particular, the PSFCH destination is configured as the data transmitter, the destination id is used to scramble PSFCH. Also, the pathloss estimation for power control is based on the estimated pathloss between transmitter and receiver. 
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Figure 2: HARQ feedback is sent back to transmitter directly

HARQ type-2: HARQ feedback is sent back to the scheduler node. 
Depending on the resource allocation mode, scheduler node may be gNB/eNB or UE(served as local manager). For mode-1 (Base-station configured resource), then the network should configure PUCCH resource (Physical uplink control channel) for HARQ feedback as shown in Figure 3. A PUCCH resource is associated to the corresponding PSCCH resource pool. In addition, DCI (Downlink control channel), which is used to schedule PSSCH, may also include an index to identify the index of PUCCH in the PUCCH resource for carrying HARQ feedback from the set of configured resources. The power control scheme should use the pathloss between receiver and base-station. 
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Figure 3: HARQ feedback is sent back to the scheduler node (network)

If it’s Mode-2d (Another UE schedules the resources), network may configure PSFCH for the feedback with destination id set to be the scheduling UE, not the transmitting UE as in type-1 as shown in Figure 4 . Also, the SCI, which is used for local manager to schedule resources, may include an index to identify a particular PSFCH in a similar to type-1 feedback. In this case, the power control should be based on the pathloss between scheduler UE and the receiver UE. 
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Figure 4: HARQ feedback is sent back to the scheduler node (Scheduler UE)

To summarize, HARQ feedback channel for NR sidelink feedback must be configurable on the following aspects: 
1. Type: PUCCH or PSFCH
2. Destination ID (UE id): for type-1, destination id is set to be transmitter. For type-2, destination id is scheduler. 
3. Resource configuration (high-layer configured resource + dynamic indicating the index by SCI or PSSCH location)
4. Power control parameters. 
Proposal-5: NR sidelink should support configurable destination for the HARQ feedback channel, so it can be configured to send ACK/NAK to scheduler or transmitter. 
5 CSI acquisition procedure

For CSI acquisition, transmitter needs to send CSI-RS so receiver can estimate the channel quality. Similar to data, CSI-RS transmission also has collision issue: when two nodes transmit CSI-RS simultaneously, they are creating interference to each other which can significantly degrade channel estimation quality. Thus resource coordination on the CSI-RS transmission is necessary to ensure the quality of channel estimation. When there is a separate scheduler (local manager) involved, scheduler should coordinate the resource for CSI-RS transmission as well. In particular, scheduler allocates resource for CSI-RS transmission similar to aperiodic CSI-RS transmission in access link. 

[image: ]

Proposal-6: NR sidelink should support aperiodic CSI-RS transmission with resource coordination on the RS resource

6 Power control
Power control is a key tool to reduce the total interference in a system. The basic principle is to control the transmission power to make sure it has just enough SINR to be received. Besides, despite all the enhancements, sidelink is still not a well-coordinated system from resource utilization point of view. Thus, power control is even more needed to limit system total interference level. Different from access link power control, sidelink may have multiple nodes involved in the communications diagram. For example, in 3-party communication, a scheduler UE is involved to coordinate the resource allocation. Another example is the group-cast where the same data packet is to be received by multiple receiver nodes. Therefore NR sidelink power control must be able to handle flexible destinations. In another words, transmitter must estimate the pathloss between the transmitter and destination node then adjust the transmission power. Also for each link, the power control parameters, e.g. alpha and P0 can be configured. 

Proposal-7: NR sidelink power control scheme should support configurable destination. 
Proposal-8: NR sidelink power control scheme support per link based power control parameters. 

7 Regulate UE for system KPI
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, V2X UE has significantly larger autonomy. It’s important to regulate UE’s behavior to maintain system KPI. In this section, we discussed procedures on supervising UE’s behavior. 
In resource allocation mode 2d, group leader (GL) UE is responsible to coordinate the resource utilization in a certain area. Such functionality is similar to BS already. 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 status 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. Scheduling decision summary may include the following information
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.  
Proposal-9: Introduce a PHY procedure to allow network to supervise the GL UE’s scheduling performance 
8 Conclusion
In this contribution, we proposed the phy procedures for NR sidelink. Details can be found in section-3.
Proposal-1: There is no need to have full-blown beam management in NR V2X for FR2. 
Proposal-2: Further study the need of simple version of “beam management” for vehicle antennas. e.g. select between front and back bumper antennas. 
Proposal-3: NR sidelink synchronization signal should support one UE to sync up with the scheduler UE (local manager). 
Proposal-4: NR sidelink support UE send scheduling request to scheduler UE (local manager)
Proposal-5: NR sidelink should support configurable destination for the HARQ feedback channel, so it can be configured to send ACK/NAK to scheduler or transmitter. 
Proposal-6: NR sidelink should support aperiodic CSI-RS transmission with resource coordination on the RS resource
Proposal-7: NR sidelink power control scheme should support configurable destination. 
Proposal-8: NR sidelink power control scheme support per link based power control parameters. 
Proposal-9: Introduce a PHY procedure to allow network to supervise the GL UE’s scheduling performance 
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