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Agreements from the RAN1 #99
At RAN 1 #99, the physical layer procedures related agreements [1] are shown as follows,
Agreements:
· 2nd stage SCI format for groupcast HARQ feedback option 1 and option 2. To down-select during the week:
· Option 1: The same 2nd stage SCI format is used for groupcast HARQ feedback option 1 and option 2.
· SCI indicator to indicate between groupcast Option 1 and groupcast Option 2 is in the 2nd-stage SCI.
· Option 2: Different 2nd stage SCI formats are used in groupcast HARQ feedback option 1 and option 2.
· 1st stage SCI indicates which format is used.
Agreements:
· In determining PSFCH candidate resources for a PSFCH format from the starting sub-channel index and the slot index used for the corresponding PSSCH for actual transmission,
· Notation
· S: the number of sub-channels in a slot
· N: the number of PSSCH slots associated with a single PSFCH slot
· NF: the number of PRBs in the set (pre-)configured for the actual PSFCH resources.
· Within the set of PRBs (pre-)configured for the actual PSFCH resources, the first Z PRBs are associated with the first sub-channel in the first slot associated with the PSFCH slot, the second Z PRBs are associated with the first sub-channel in the second slot associated with the PSFCH slot, and so on.
· FFS when NF is not a multiple of S*N
· For a PSSCH, the candidate PSFCH resource is the set of PRBs associated with 
· Option 1: the starting sub-channel and slot used for that PSSCH.
· Option 2: the sub-channel(s) and slot used for that PSSCH
· PSFCH TX/TX conflict case 2 and 3 will be discussed separately.

Agreements:
· For signaling frequency resources of actual PSFCH transmission, down select one of followings:
· Bitmap indicates RBs in a resource pool
Agreements:
· For the different PSSCH transmissions with same starting sub-channel in same slot, support:
· PSFCH resource(s) (e.g., one for ACK and another for NACK) can be selected by L1-source ID indicated by SCI for the actual transmission










· RB and sequence used for each PSFCH for the actual transmission can be selected by L1-source ID indicated by SCI
· In groupcast option 2, the RB is determined based on the member ID of the RX UE.
· FFS whether or not to further base on the size of the group
Agreements:
· When a RX UE sends one bit HARQ-ACK in PSFCH
· ACK and NACK are differentiated using different cyclic shift of the same base sequence in the same PRB.
· The cyclic shift corresponding to ACK is not defined/used for groupcast option 1.
Agreements:
· CDM between PSFCH transmissions from different UEs in the same PRB is supported as follows:
· Cyclic shift can be selected based on 
· the L1 source ID of TX UE for unicast and groupcast option 1.
· the L1 source ID of TX UE and the member ID of RX UE in groupcast option 2.
· FFS whether or not to use additional parameter(s) for the selection (e.g., using PSCCH DM-RS, etc)  to conclude this week
· Base sequence is
· (Pre-)configured per resource pool
Working assumption:
· One PSFCH transmission can include up to X HARQ-ACK bits.
· X=1
Agreement:
· When UE transmits N PSFCHs simultaneously (if supported), transmit power of each PSFCH is the same.
Agreements:
· For Case 3 (PSFCH TX with multiple HARQ feedback to the same UE), 
· For PSFCH resource period N=2 and 4, 
· Solution of Case 2 applies, i.e., select M PSFCH(s) transmissions at least based on priority rule.
Working assumption:
· For the PSFCH candidate resource set with Z PRBs and Y cyclic shift pairs in each PRB,
· Each PSFCH resource is indexed in the manner of frequency first and cyclic shift second.
· FFS the order of cyclic shift indexing in a PRB.
· PSFCH resource with the index ((K+M) mod (Z*Y)) is used for PSFCH transmission of a RX UE.
· K is the L1 source ID of the associated PSCCH/PSSCH.
· M is 0 for unicast and groupcast feedback option 1 and M is the member ID of the RX UE for groupcast feedback option 2.
· FFS whether to have the following restriction. 
· Groupcast HARQ feedback option 2 is not used if X > Z*Y (Y denotes the number of PSFCH in a PRB).
· Note: RAN1 assumes that the member ID M is an integer between 0 and X-1.







[bookmark: _GoBack]Working assumption:
· At least 4 bits are used in 2nd stage SCI to indicate communication range requirement.
· Candidates at least include
· {50, 80, 180, 200, 350, 400, 500, 700, 1000} meters
Agreements:
· Sidelink CSI-RS configuration for CSI reporting for unicast is given by PC5-RRC configuration from the UE transmitting the sidelink CSI-RS
· Selection of sidelink CSI-RS configuration is up to TX UE.
Agreement:
· The number of cyclic shift pairs used for a PSFCH transmission (denoted by Y) that can be multiplexed in a PRB is (pre-)configured per resource pool among {1, 2, 3, 4, 6}.
Agreements:
· For sidelink interference measurement, 
· No standardized interference measurement for CSI in Rel-16




In this contribution, we aspects on sidelink feedback control and feedback transmission procedure.
Feedback Transmission Procedure
Agreements: (RAN1 #99)
· For the different PSSCH transmissions with same starting sub-channel in same slot, support:
· PSFCH resource(s) (e.g., one for ACK and another for NACK) can be selected by L1-source ID indicated by SCI for the actual transmission
· RB and sequence used for each PSFCH for the actual transmission can be selected by L1-source ID indicated by SCI
· In groupcast option 2, the RB is determined based on the member ID of the RX UE.
· FFS whether or not to further base on the size of the group

The RB is determined based on the member ID of the RX UE has been agreed in the previous meeting [1] and whether to include group size needs further discussion. When the group size is small, there will be enough RBs for each user. However, when the group size is large, the utilization of RB will be insufficient, which may easily cause the problem of resource collision. Therefore, we suggest considering the size of the group size, and transmitting feedback based on the number of users, priority, etc. of the group size.
Proposal 1: From our view, we suggest that the RB determination needs to consider the size of the group.
Agreements: (RAN1 ad hoc 1901)
· Layer-1 destination ID can be explicitly included in SCI
· FFS how to determine 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

Layer-1 destination ID and source ID have been agreed in the RAN1 #ad-hoc 1901 meeting [3]. However, how to determine Layer-1 destination and source ID and how to allocate PSFCH resource to the receiver users (UEs) has not been clearly discussed. Therefore, we divide the feedback transmission process into two parts for detailed discussion. The first part is the feedback transmission procedure in the coverage area, and the second part is the feedback transmission procedure out of the coverage area.
2.1. Discussion on In-coverage Feedback Transmission Procedure 
If NR sidelink mode 1 resource access is adopted in the in-coverage scenario, where all UEs are under the network coverage of a gNB. A gNB is able to configure resources for groupcast 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. If this resource request is granted, then the gNB informs the location of resources for sidelink transmission to transmitter UE and receiver UE. 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, a 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 source 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 source ID as explicit knowledge of a sidelink transmitter UE.
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Fig. 1: Example of SL feedback transmission for in-coverage with source ID 

Proposal 2: A gNB is able to configure resources for groupcast 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.
Proposal 3: A sidelink source ID should be considered for feedback transmission procedure.  A gNB can signal a sidelink source ID to a sidelink receiver UE through Uu link and sidelink transmit for in-coverage scenario.
2.2 Discussion on Out-of-Coverage Feedback Transmission Procedure 
In the out-of-coverage scenario, only NR sidelink 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 source 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 with source ID 
Proposal 4: If NR sidelink mode 2 is also 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: From our view, we suggest that the RB determination needs to consider the size of the group.
Proposal 2: A gNB is able to configure resources for groupcast 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.
Proposal 3: A sidelink source ID should be considered for feedback transmission procedure.  A gNB can signal a sidelink source ID to a sidelink receiver UE through Uu link and sidelink transmit for in-coverage scenario
Proposal 4: If NR sidelink mode 2 is also 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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