Page 1

3GPP TSG-RAN WG4 Meeting #93
R4-1913820
Reno, USA, 18th November – 22nd November, 2019
Agenda item:
9.4.5.5
Source:
Qualcomm Inc.
Title:
On NR V2X Distance-Based HARQ For Groupcast
Document for:
Discussion
1. Introduction
During RAN4#92bis meeting, RRM requirement scope is discussed and a WF was agreed [1]. In parallel, in RAN1#98bis distance based HARQ for groupcast option 1 procedure is agreed with a few details FFS [2]. In this contribution, we propose the requirement and corresponding test for the distance based HARQ procedure.
2. Discussion
2.1 Tx-Rx distance-based HARQ feedback for groupcast
RAN1 has agreed to introduce Tx-Rx distance-based HARQ feedback for groupcast Option 1. Groupcast HARQ feedback option 1 is:
· Receiver UE transmits HARQ-NACK on PSFCH if it fails to decode the corresponding TB after decoding the associated PSCCH. It transmits no signal on PSFCH otherwise.
The distanced-based scheme agreement and working assumptions are listed below [2]
· Zone is (pre-)configured with respect to geographical area, and Zone ID associated with TE UE’s location is indicated by SCI.
· For the communication range requirement for TX-RX distance-based HARQ feedback, explicit indication in the 2nd stage SCI is used.
Requirement and corresponding test for this HARQ feedback mechanism is needed to ensure UE follows HARQ feedback procedures to avoid too many simultaneous transmissions on PFSCH and increase the chance of SL Tx UE getting necessary feedback from SL Rx UEs. 

Observation 1: Requirement and corresponding test for this HARQ feedback mechanism is needed to ensure UE follows HARQ feedback procedures to avoid too many simultaneous transmissions.

According to the above agreement, the distance-based HARQ feedback for option 1 procedure is summarized below:

1. Tx transmits SCI and data. Zone ID and communication range are included in SCI. SCI also indicates whether HARQ is used.
2. Rx receives the SCI and data, decode SCI to get Zone ID and communication range, then decode data. 

3. Assume SCI decoding is successful, then if data decoding fails, Rx compares Tx and Rx Zone ID with communication range. If the distance is within communication range, Rx sends NACK, otherwise Rx does not send NACK.

Based on the agreed procedure, we propose to introduce the following requirement

· When groupcast HARQ feedback option 1 is configured, the receiver UE shall be capable of extract the Tx Zone ID and communication range from successfully decoded SCI, compare the receiver UE’s own Zone ID with Tx Zone ID to derive the distance, and compare the distance with communication range to decide whether to transmit NACK when the receiver UE fails to decode the corresponding data.
Proposal 1: Introduce the following requirement for distance-based HARQ feedback option 1: When groupcast HARQ feedback option 1 is configured, the receiver UE shall be capable of extract the Tx Zone ID and communication range from successfully decoded SCI, compare the receiver UE’s own Zone ID with Tx Zone ID to derive the distance, and compare the distance with communication range to decide whether to transmit NACK when the receiver UE fails to decode the corresponding data.

The UE procedures following the above requirement in different cases are explained below:
· When receiver UE successfully decodes the data, no feedback is transmitted, since option 1 is configured.
· When receiver UE fails to decode the data, and receiver UE and transmitter UE are within communication range, NACK is transmitted on PSFCH.
· When receiver UE fails to decode the data, and receiver UE and transmitter UE are outside of communication range, no feedback is transmitted.
Observation 2: The following feedback actions are taken in different cases when implementing distance-based HARQ feedback option 1:

· When receiver UE successfully decodes the data, no feedback is transmitted, since option 1 is configured.
· When receiver UE fails to decode the data, and receiver UE and transmitter UE are within communication range, NACK is transmitted on PSFCH.

· When receiver UE fails to decode the data, and receiver UE and transmitter UE are outside of communication range, no feedback is transmitted.

To cover all the different cases, we propose the following test to verify the proposed requirement
1. Initially, Tx UE and Rx UE are within communication range. Only two SL UEs (Tx and Rx) are in the system, TE emulates the Tx SL UE. 
2. T1: Tx UE transmission to Rx UE is with good SNR and low MCS, Rx can successfully decode both SCI and data. 
Requirement in T1: no feedback is sent.
3. T2: Tx UE transmission to Rx UE is with mid SNR and high MCS, Rx can successfully decode SCI but fails to decode data. 
Requirement: NACK is sent. 

4. T3: TE changes Tx UE Zone ID, now Tx UE and Rx UE are out of communication range. Tx UE transmission to Rx UE is with mid SNR and high MCS, same as T2, Rx UE can successfully decode SCI but fails to decode data. 
Requirement: no feedback is sent.
Proposal 2: Introduce the following test procedure and requirement to verify distance-based HARQ procedure:
1. Initially, Tx UE and Rx UE are within communication range. Only two SL UEs (Tx and Rx) are in the system, TE emulates the Tx SL UE. 
2. T1: Tx UE transmission to Rx UE is with good SNR and low MCS, Rx can successfully decode both SCI and data. 
Requirement in T1: no feedback is sent.

3. T2: Tx UE transmission to Rx UE is with mid SNR and high MCS, Rx can successfully decode SCI but fails to decode data. 
Requirement: NACK is sent. 

4. T3: TE changes Tx UE Zone ID, now Tx UE and Rx UE are out of communication range. Tx UE transmission to Rx UE is with mid SNR and high MCS, same as T2, Rx UE can successfully decode SCI but fails to decode data. 
Requirement: no feedback is sent.

3. Conclusions
Observation 1: Requirement and corresponding test for this HARQ feedback mechanism is needed to ensure UE follows HARQ feedback procedures to avoid too many simultaneous transmissions.

Proposal 1: Introduce the following requirement for distance-based HARQ feedback option 1: When groupcast HARQ feedback option 1 is configured, the receiver UE shall be capable of extract the Tx Zone ID and communication range from successfully decoded SCI, compare the receiver UE’s own Zone ID with Tx Zone ID to derive the distance, and compare the distance with communication range to decide whether to transmit NACK when the receiver UE fails to decode the corresponding data.
Observation 2: The following feedback actions are taken in different cases when implementing distance-based HARQ feedback option 1:

· When receiver UE successfully decodes the data, no feedback is transmitted, since option 1 is configured.
· When receiver UE fails to decode the data, and receiver UE and transmitter UE are within communication range, NACK is transmitted on PSFCH.

· When receiver UE fails to decode the data, and receiver UE and transmitter UE are outside of communication range, no feedback is transmitted.

Proposal 2: Introduce the following test procedure and requirement to verify distance-based HARQ procedure:

1. Initially, Tx UE and Rx UE are within communication range. Only two SL UEs (Tx and Rx) are in the system, TE emulates the Tx SL UE. 
2. T1: Tx UE transmission to Rx UE is with good SNR and low MCS, Rx can successfully decode both SCI and data. 
Requirement in T1: no feedback is sent.

3. T2: Tx UE transmission to Rx UE is with mid SNR and high MCS, Rx can successfully decode SCI but fails to decode data. 
Requirement: NACK is sent. 

4. T3: TE changes Tx UE Zone ID, now Tx UE and Rx UE are out of communication range. Tx UE transmission to Rx UE is with mid SNR and high MCS, same as T2, Rx UE can successfully decode SCI but fails to decode data. 
Requirement: no feedback is sent.
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