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1. Agreements from the RAN1 ad hoc meeting 1901
The RAN 1 ad hoc meeting 1901 [1] reached the agreements are shown as follows,
Agreements:
· Layer-1 destination ID can be explicitly included in SCI
· FFS how to determine Layer-1 destination ID
· FFS size of Layer-1 destination ID
· The following additional information can be included in SCI
· Layer-1 source ID
· FFS how to determine Layer-1 source ID
· FFS size of Layer-1 source ID
· HARQ process ID
· New Data Indicator (NDI)
· Redundancy Version (RV)
· FFS whether some of the above information may not be present etc. in some operations (e.g., depending on whether they are used for unicast, groupcast, broadcast)

Agreements:
· For determining the resource of PSFCH containing HARQ feedback, support that the time gap between PSSCH and the associated PSFCH is not signaled via PSCCH at least for modes 2(a)(c)(d) (if respectively supported) 
· FFS whether or not to additionally support other mechanism(s) for modes 2(a)(c)(d)
· FFS for mode 1
· Option 2: Receiver UE transmits HARQ ACK/NACK
· FFS applicability of option 1 and/or option 2
Working assumption:
· When HARQ feedback is enabled for groupcast, support (options as identified in RAN1#95):
· Option 1: Receiver UE transmits only HARQ NACK
· Option 2: Receiver UE transmits HARQ ACK/NACK
· FFS applicability of option 1 and option 2 – this part is particularly relevant to confirm (or not) the working assumption
Agreements:
· It is supported that in mode 1 for unicast, the in-coverage UE sends an indication to gNB to indicate the need for retransmission 
· At least PUCCH is used to report the information
· If feasible, RAN1 reuses PUCCH defined in Rel-15
· The gNB can also schedule re-transmission resource
· FFS transmitter UE and/or receiver UE
· If receiver UE, the indication is in the form of HARQ ACK/NAK
· If transmitter UE, FFS










Agreements:
· (Pre-)configuration indicates whether SL HARQ feedback is enabled or disabled in unicast and/or groupcast.
· When (pre-)configuration enables SL HARQ feedback, FFS whether SL HARQ feedback is always used or there is additional condition of actually using SL HARQ feedback
Agreements:
· SL open-loop power control is supported. 
· For unicast, groupcast, broadcast, it is supported that the open-loop power control is based on the pathloss between TX UE and gNB (if TX UE is in-coverage).
· This is at least to mitigate interference to UL reception at gNB.
· Rel-14 LTE sidelink open-loop power control is the baseline.
· gNB should be able to enable/disable this power control.
· At least for unicast, it is supported that the open-loop power control is also based on the pathloss between TX UE and RX UE.
· (Pre-)configuration should be able to enable/disable this power control.
· FFS whether this is applicable to groupcast
· FFS whether this requires information signaling in the sidelink.
· Further study its potential impact, e.g., on resource allocation.
· FFS whether closed-loop power control is additionally needed

Agreements:
· Long-term measurement of sidelink signal is supported at least for unicast.
· Long-term measurement here means a measurement with L3 filtering.
· This measurement is used at least for the open-loop power control.
· FFS for other purpose
· FFS: measurement metric
· FFS: which signal is used
· FFS: whether feedback of this measurement is needed
· FFS whether this is applicable to groupcast


Sidelink Feedback Control Information Format
In RAN1 #95 meeting agreement, physical sidelink feedback channel (PSFCH) is defined and it is supported to convey sidelink feedback control information (SFCI) for unicast and groupcast via PSFCH. Therefore, we need to discuss what will be included sidelink feedback control information. 
To carry sidelink feedback control information in PSFCH, additional fields should be supported for new feedback channel. There could be multiple types of feedback information desired to be supported in sidelink unicast and groupcast, such as decoding status, MCS and/or number repetition, or SL measurement results, at least a field to indicate the type of feedback information carried in PSFCH should be supported. 
If the type of feedback information is ACK/NACK, then the second field indicating whether ACK or NACK is needed. If the type of current feedback information is MCS for sidelink transmission, then the second field should indicate the MCS index. If the type of current feedback information is repetition transmission, then the second field should indicate the number of repetition. If the type of current feedback information is SL RSSI/RSRP/RSRQ, then the second field should indicate the values of SL RSSI/RSRP/RSRQ.       
Table 1. Type of feedback information and associate content of each type of feedback information
	Type of feedback information
	Associate content of each type of feedback information

	ACK or NACK
	ACK or NACK

	MCS
	MCS index

	Repetition
	Number of repetition

	SL-RSSI
	SL_RSSI value

	SL-RSRP
	SL-RSRP value

	SL-RSRQ
	SL_RSRQ value



Proposal 1: To carry sidelink feedback control information in PSFCH. The first field indicates the type of feedback information, and the second field indicates associate content of each type.
At the previous meeting, HARQ feedback has been discussed whether to support NACK based or/and ACK/NACK based for groupcast. The two options are as follows,
Option 1: Receiver UE transmits only HARQ NACK
Option 2: Receiver UE transmits HARQ ACK/NACK
In option 1, if receiver UE transmits only HARQ NACK, then it will reduce the PSFCH overhead. Besides, it will be a serious problem when the receiver UE cannot detect the data information from the transmitter due to the strong interference or half-duplex.  In order to avoid this problem, receiver UE can adopt option 2. When the receiver UE receives the data packet correctly from the transmitter UE, it will send ACK, otherwise NACK is transmitted. Therefore, ACK/NACK based HARQ can increase reliability of data reception. However, if the number of receiver UEs increase, the PSFCH overhead will also increase. Moreover, it will have the larger delay due to ACK/NACK forward operation. According to the comparison of pros and cons of these two options, we propose to support both option 1 and option 2. The usage of NACK based or/and ACK/NACK based HARQ feedback depends on the different use cases. 
Proposal 2: According to the comparison of pros and cons of these two options, we propose to support both option 1 and option 2. The usage of NACK based or/and ACK/NACK based HARQ feedback depends on the different use cases. 
For unicast and groupcast sidelink communication, we need to consider the discovery channel. Each UE needs to know nearby UEs to transmit or receive feedback information. For our point of view, we propose to support discovery channel for sidelink communication. The physical channel for discovery can be used the legacy PSCCH/PSSCH or new dedicated channel.  In addition, sidelink discovery channel for D2D can be the baseline for NR V2X discovery channel design.
Proposal 3: For our point of view, we propose to support discovery channel for unicast and groupcast sidelink communication. 
Proposal 4: The physical channel for discovery can be used the legacy PSCCH/PSSCH or new dedicated channel. Sidelink discovery channel for D2D can be the baseline for NR V2X discovery channel design.
Dicussion on Feedback Transmission Procedure
For feedback transmission procedure, we will divide into three parts:
· Feedback transmission procedure in the in-coverage scenario
· Feedback transmission procedure in the out-coverage scenario
If Mode 1 resource access is adopted in the in-coverage scenario where all UEs are under the network coverage of a gNB, then a gNB is able to configure resources for unicast sidelink communication. In this case, when a transmitter UE wishes to perform sidelink transmission to another UE, this transmitter UE may request resources for sidelink transmission from a gNB, and if this resource request is granted, then a gNB informs both a transmitter UE and a receiver UE the location of resources for sidelink transmission. When a receiver UE wishes to perform sidelink feedback transmission (such as decoding status), a receiver UE may need to know who the transmitter UE is.
Since a gNB is aware of a transmitter UE and a receiver UE for a sidelink transmission using Mode 1, an gNB is able to inform a sidelink receiver UE about the ID of the corresponding sidelink transmitter UE through the Uu interface, as illustrated in Fig. 1. When a sidelink receiver UE knows the ID of the corresponding transmitter UE, if this sidelink receiver UE wishes to perform feedback sidelink transmission, this receiver UE is able to insert this transmitter UE ID into the field of the destination ID of a sidelink transmission burst through existing sidelink physical channel(s).  In this case, when a sidelink transmitter UE receives a feedback sidelink transmission burst, this sidelink transmitter UE may not reject this feedback sidelink transmission burst by checking the destination ID of this feedback transmission burst. We referred a transmitter UE ID as explicit knowledge of a sidelink transmitter UE.
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Fig. 1: Example of SL feedback transmission for in-coverage scenario. 

Proposal 5: A sidelink transmitter UE ID should be considered for feedback transmission procedure.  A gNB can signal a sidelink transmitter UE ID to a sidelink receiver UE through Uu link and sidelink transmit for in-coverage scenario.
In the out-of-coverage scenario, only Mode 2 resource access is available. In this case, a UE chooses resources on its own to launch a sidelink transmission, explicit knowledge of a sidelink transmitter UE seems a straightforward alternative. When a sidelink transmitter UE launches a sidelink transmission at randomly selected resources, this transmitter UE also transmits its own ID to the corresponding sidelink receiver UE. When a sidelink receiver UE detects a sidelink transmission burst and the ID of a transmitter UE, this receiver UE is able to perform feedback transmission using Mode 2 resource access, and insert the transmitter UE ID into the field of the destination ID in feedback transmission, as illustrated in Fig. 2. In this case, the transmitter UE is able to identify this feedback transmission. 
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Fig. 2: Example of SL feedback transmission in out-of-coverage scenario.
Proposal 6: If Mode 2 is both applied to sidelink transmission and corresponding feedback transmission, a sidelink transmitter UE may inform its own ID to a sidelink receiver UE. 
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In this contribution, the following issues are discussed and should be studied for the design are as follows,
Proposal 1: To carry sidelink feedback control information in PSFCH. The first field indicates the type of feedback information, and the second field indicates associate content of each type.
Proposal 2: According to the comparison of pros and cons of these two options, we propose to support both option 1 and option 2. The usage of NACK based or/and ACK/NACK based HARQ feedback depends on the different use cases.
Proposal 3: For our point of view, we propose to support discovery channel for unicast and groupcast sidelink communication. 
Proposal 4: The physical channel for discovery can be used the legacy PSCCH/PSSCH or new dedicated channel. Sidelink discovery channel for D2D can be the baseline for NR V2X discovery channel design.
Proposal 5: A sidelink transmitter UE ID should be considered for feedback transmission procedure.  A gNB can signal a sidelink transmitter UE ID to a sidelink receiver UE through Uu link and sidelink transmit for in-coverage scenario.
Proposal 6: If Mode 2 is both applied to sidelink transmission and corresponding feedback transmission, a sidelink transmitter UE may inform its own ID to a sidelink receiver UE. 
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