3GPP TSG-RAN WG1 Meeting #97			R1-1907465  
Reno, USA, May 13th – 17th, 2019		

Agenda item:	7.2.4.5 
Title:	Discussion on Sidelink Procedures
Source:	Convida Wireless
Document for:	Discussion


Introduction
The following agreements were made on sidelink physical layer procedures in the RAN1 #96 meeting [1]:
Agreements:
· In mode 1 for unicast and groupcast, it is supported for the transmitter UE via Uu link to report an indication to gNB to indicate the need for retransmission of a TB transmitted by the transmitter UE. 
· FFS the format of the indication, e.g., in the form of HARQ ACK/NACK, or in the form of SR/BSR, etc.
· RAN1 continues discussion on whether to support report from the receiver UE 
· No inter-BS communication will be considered.

Agreements:
· Sidelink HARQ ACK/NACK report from UE to gNB is not supported in Rel-16.

Agreements:
· For unicast RX UEs, SL-RSRP is reported to TX UE 
· For sidelink open loop power control for unicast for the TX UE, TX UE derives pathloss estimation 
· Revisit during the WI phase w.r.t. whether or not there is a need regarding how to handle pathloss estimation for OLPC before SL-RSRP is available for a RX UE 

Agreements:
· TPC commands for SL PC are not supported

The following agreements were made on sidelink physical layer procedures in the RAN1 #96bis meeting [2]:
Agreements:
· Support at least Sidelink CSI-RS for CQI/RI measurement
· Sidelink CSI-RS is confined within the PSSCH transmission

In this contribution, we discuss issues related to HARQ and power control on sidelink.

Discussion
2.1 HARQ Feedback Procedure for Mode-1
In RAN1 #96 meeting, it was agreed to support for the transmitter UE to send an indication to gNB via Uu link to indicate the need for retransmission of a TB transmitted by the transmitter UE. Also, there is another agreement that sidelink HARQ ACK/NACK report from UE to gNB is not supported in Rel-16. Combining these two agreements, the option that transmitter UE reports HARQ ACK/NACK to gNB via Uu link to indicate the need for retransmission will not be considered in Rel-16. Alternatively, the transmitter UE may send a SR / BSR to gNB for retransmission.
With this alternative solution, the current NR SR / BSR may need to be enhanced to indicate the need for retransmission instead of the initial transmission. This enhancement may cause good amount work in both RAN1 and RAN2. To avoid unnecessary extra work, ACK/NACK based retransmission should be reconsidered. 
[bookmark: _Hlk7692434]Proposal 1: Support sidelink HARQ feedback reported from the transmitter UE to the gNB to indicate the need for retransmission in NR V2X mode-1 and revoke the corresponding agreements agreed in RAN1 #96.
To indicate the need for retransmission on the sidelink to the gNB, besides the option (denoted as option 1) that the transmitter UE sends HARQ feedback to the gNB as shown in Figure 1(a), another option (denoted as option 2) is the receiver UE sends HARQ feedback to the gNB as shown in Figure 1(b).
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Figure 1 gNB schedules sidelink retransmission based on UE’s feedback on Uu interface 

Comparing to the option 1, the option 2 has the following advantages: 1). Smaller round trip time (RTT). To let the gNB know whether the scheduled sidelink transmission is succeeded or not, in option 1, the receiver UE needs to first send the feedback to the transmitter UE and then the transmitter UE forwards the feedback to the gNB. In option 2, the receiver UE can directly send the feedback to the gNB. 2). Fewer resources needed. In option 1, the feedback needs to go through both the sidelink interface and the Uu interface which requires to use the resources on both of the two interfaces. While in option 2, only the resources on the Uu interface are needed. As a result, for option 2, the overhead introduced by the feedback procedures to the system will be smaller. 
One of the challenges for adopting option 2 is that the receiver UE can’t send the feedback to the gNB when it is not under the coverage. However, considering the size of the proximity for V2X communications is usually small. The scenario where the transmitter UE is under coverage while the receiver UE is not may not be a typical use case in NR V2X. More typical scenarios will be either both the transmitter UE and the receiver UE are under the coverage or both of them are not. When both the transmitter UE and the receiver UE are under the coverage, the option 2 can provide the advantages as discussed previously. Therefore, it is beneficial to study and support option 2 (the receiver UE sends HARQ feedback to the gNB) in Rel-17.
Proposal 2: It is beneficial to study and support option 2 (the receiver UE sends HARQ feedback to the gNB) in NR V2X mode-1 in Rel-17.

2.2 Open-loop Transmit Power Control on Sidelink
For a TX UE in network’s coverage, it is supported that the open-loop power control may be based on the pathloss between the TX UE and gNB, which is for mitigating the interference to UL reception at gNB. Similarly, for a TX UE out of network’s coverage, mitigating the interference to other special UEs such as RSU, lead UE, synchronization source UE, scheduling UE, etc., may also be necessary. Thus, the pathloss between a TX UE and other special UEs may also be studied for the open-loop power control.
Proposal 3: Pathloss between a TX UE and other special UE(s) may also be studied for the open-loop power control.

For unicast, it is supported that the open-loop power control may also be based on the pathloss between TX UE and RX UE, which ensures the required performance and limits unnecessary interference to other UEs. Likewise, adopting pathloss between TX UE and RX UEs for groupcast open-loop power control may also be beneficial for meeting performance requirements as well as limiting interference and thus improving overall sidelink system performance. However, there are multiple possible pathloss measurements between a TX UE and multiple RX UEs within a group and how to select the pathloss may be depend on different QoS requirement. For example, the pathloss selection may be based on the minimum service range. Another example, the pathloss selection may be based on the worst pathloss measurement for guaranteed performance within a group. 
Proposal 4: pathloss between TX UE and RX UE(s) may be supported for groupcast open-loop power control. How to select the pathloss needs to be studied.

V2X network topology changes dynamically due to different speed and directions, therefore both pathloss compensation between TX UE and RX UE on sidelink and pathloss based interference mitigation, for example between TX UE and gNB, may be considered for open-loop transmit power control. 
Proposal 5: both pathloss compensation between TX UE and RX UE on sidelink and pathloss based interference mitigation may be considered together for open-loop transmit power control.

To support pathloss measurement, different signals may be considered, such as PSS/SSS or CSI-RS from gNB if TX UE is under network coverage, or sidelink S-PSS/S-SSS or sidelink CSI-RS from RX UE or other UEs if available.
Proposal 6: reference signal(s) for pathloss measurement needs to be studied.

[bookmark: _GoBack]3. Conclusion
In this contribution, we discussed sidelink procedures for HARQ and power control and made the following proposals.
Proposal 1: Support sidelink HARQ feedback reported from the transmitter UE to the gNB to indicate the need for retransmission in NR V2X mode-1 and revoke the corresponding agreements agreed in RAN1 #96.
Proposal 2: It is beneficial to study and support option 2 (the receiver UE sends HARQ feedback to the gNB) in NR V2X mode-1 in Rel-17.
Proposal 3: Pathloss between a TX UE and other special UE(s) may also be studied for the open-loop power control.
Proposal 4: pathloss between TX UE and RX UE(s) may be supported for groupcast open-loop power control. How to select the pathloss needs to be studied.
Proposal 5: both pathloss compensation between TX UE and RX UE on sidelink and pathloss based interference mitigation may be considered together for open-loop transmit power control.
Proposal 6: reference signal(s) for pathloss measurement needs to be studied.

4. References
[1] [bookmark: _Ref5017355][bookmark: _Ref957942][bookmark: _Ref449465801][bookmark: _Ref471288964][bookmark: _Ref494709157][bookmark: _Ref493771047][bookmark: _Ref494712756]Chairman Notes, TSG RAN WG1 RAN1 #96, Athens, Greece, February 2019 
[2] [bookmark: _Ref7682323]Chairman Notes, TSG RAN WG1 RAN1 #96b, Xi’an, China, May 2019
1

4

image1.emf
Access Network gNB

2. Initial transmission

Tx UE Rx UE

1. Scheduling of initial 

transmission

5. Retransmission (if scheduled)

4. Scheduling of retransmission 

(if needed)

(b)

Access Network gNB

2. Initial transmission

3. HARQ feedback

Tx UE Rx UE

1. Scheduling of initial 

transmission 

5. Scheduling of 

retransmission 

(if needed)

6. Retransmission (if scheduled)

4. HARQ feedback

(a)


