3GPP TSG RAN WG1 #98bis                                                               R1-1910861
Chongqing, China, Oct. 14th – 20th, 2019

Agenda item:		 7.2.4.5 
Source:		 ITRI
Title:	Discussion on NR V2X Sidelink Physical Layer Procedures 
Document for:	 Discussion and Decision
Agreements from the RAN1 #98
At RAN 1 #98, the physical layer procedures related agreements [1] are shown as follows,
Agreements:
· For PSSCH-to-HARQ feedback timing, to down-select:
· Option 1: K is the number of logical slots (i.e., the slots within the resource pool)
· Option 2: K is the number of physical slots (i.e., the slots within and outside the resource pool)
· FFS how to determine K.
Agreements:
· For TX-RX distance-based HARQ feedback for groupcast Option 1, 
· The location information of TX UE is indicated by the 2nd stage SCI payload 
· FFS whether/how higher layer signaling is also used in signaling the location information
· FFS whether/how to handle when the location information is not available at TX and/or RX UE.
Agreements:
· For Case 1 (PSFCH TX/RX overlap),
· Select PSFCH TX or RX based on priority rule
· Priority rule is based on at least priority indication in the associated PSCCH/PSSCH.
· FFS: Other priority rule (e.g. TX/RX, cast type, HARQ state, HARQ feedback option, number of (re)transmission of PSCCH/PSSCH), up to UE implementation
· For Case 2 (PSFCH TX to multiple UEs),
· Select N PSFCH(s) transmissions based on priority rule
· Priority rule is based on at least priority indication in the associated PSCCH/PSSCH.
· FFS: Other priority rule (e.g. cast type, HARQ state, HARQ feedback option, number of (re)transmission of PSCCH/PSSCH, collision status, etc.), up to UE implementation
· For Case 3 (PSFCH TX with multiple HARQ feedback to the same UE),
· FFS including whether to support multiple HARQ feedback bits are multiplexed on a PSFCH, whether to apply the solution of Case 2
· Send LS to RAN4 to ask the feasibility of simultaneous transmission of multiple PSFCH, and the maximum value of N if feasible
· Inform that no conclusion is made in RAN1 regarding whether the transmit power of PSFCH transmitted at the same time is the same or not when N>1.
· Including the current RAN1 agreement on PSFCH design










In this contribution, we aspects on sidelink feedback control and feedback transmission procedure.
Sidelink Feedback Control Information
Physical sidelink feedback channel (PSFCH) is defined in RAN1 #95 meeting agreement [2] and it is supported to convey sidelink feedback control information (SFCI) for unicast and groupcast. Therefore, we need to discuss what will be included in 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, modulation coding scheme (MCS) and/or number repetition, or sidelink (SL) measurement results, at least a field to indicate the type of feedback information carried in PSFCH should be supported. 
· 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 repetitions. 
· 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

	MCS
	MCS index

	Repetition
	Number of repetitions

	SL-RSSI
	SL_RSSI value

	SL-RSRP
	SL-RSRP value

	SL-RSRQ
	SL_RSRQ value



Proposal 1: There could be multiple types of feedback information desired to be supported in sidelink unicast and groupcast, such as modulation and coding scheme (MCS) and/or number repetition, or sidelink (SL) measurement results.
TX-RX Distance-based HARQ Feedback

Agreements:
· For TX-RX distance-based HARQ feedback for groupcast Option 1, 
· The location information of TX UE is indicated by the 2nd stage SCI payload 
· FFS whether/how higher layer signaling is also used in signaling the location information
· FFS whether/how to handle when the location information is not available at TX and/or RX UE.



“The location information of TX UE is indicated by the 2nd stage SCI payload” has been agreed in the RAN 1 #98 meeting. If the RX UE knows its location and can successfully decode the 2nd stage SCI payload, the RX UE can obtain the location information of the TX UE. If the RX UE knows its location but cannot decode the SCI payload, one possible solution is to utilize network-assisted location information from higher layers. In this way, the RX UE can obtain the location information of the TX UE.
Proposal 2: If the RX UE knows its location but cannot decode the SCI payload, one possible solution is to utilize network-assisted location information from higher layers. In this way, the RX UE can obtain the location information of the TX UE.

Feedback Transmission Procedure
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

At the RAN1 ad hoc 1901 meeting [3], layer-1 destination ID and source ID has been agreed. However, how to determine Layer-1 destination and source ID and how to allocate PSFCH resource to the receiver UE(s) are not clearly discussed yet. Therefore, we will classify the feedback transmission procedure into two parts to discuss in detail. The first part will be the in-coverage feedback transmission procedure and the second part will be the out-of-coverage feedback transmission procedure.
4.1. 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.
[image: ]
Fig. 1: Example of SL feedback transmission for in-coverage with source ID 

Proposal 3: 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 4: 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. 
[image: ]

Fig. 2: Example of SL feedback transmission in out of coverage with source ID 
Proposal 5: 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: There could be multiple types of feedback information desired to be supported in sidelink unicast and groupcast, such as modulation and coding scheme (MCS) and/or number repetition, or sidelink (SL) measurement results.
Proposal 2: If the RX UE knows its location but cannot decode the SCI payload, one possible solution is to utilize network-assisted location information from higher layers. In this way, the RX UE can obtain the location information of the TX UE.
Proposal 3: 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 4: 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
[bookmark: _GoBack]Proposal 5: 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. 
References 
[1] Chairman notes, 3GPP RAN1 #97, May 13th– May 17th, 2019.
[2] Chairman notes, 3GPP RAN1 #95, November. 12th – 16th, 2018.
[3] Chairman notes, 3GPP RAN1 ad hoc meeting 1901, January. 21st – 25th, 2019.
[4] Chairman notes, 3GPP RAN1 #98, August. 26th – 30th, 2019.

image1.png
——— Uulink

————— » PCS5 feedback link

¢gNB informs ID

(((g))) Of SL_TX_UE





image2.png
_____ » PCS5 SL forward link
............. » PCS5 feedback link

SL_RX_UE performs SL feedback

SL_TX_UE S~ el

SL_TX_UE sends its own ID
Along with a SL transmission burst to
SL_RX_UE using Mode 2




