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1 Introduction

During the RAN2#109bis-e some agreements pertaining to how HARQ feedback options are reached:

Agreements on MAC: 

…
10:
Groupcast HARQ option 2 can be selected only when the following conditions are met:


- The V2X layer passes the group size and the member ID to the AS layer; and


- The group size is not greater than the number of candidate PSFCH resources associated with the selected PSSCH resource.

11:
Which HARQ option is used for groupcast is up to the MAC layer of TX UE (even though the V2X layer passes the group size and the member ID to the AS layer.)

12:
If the V2X layer dose not pass the group size and the member ID to the AS layer, UE selects Option 1 for HARQ feedback if LCH is HARQ FB enabled. Whether we need additional condition for HARQ option1 is to be further discussed.

13:
UE does not report the group size to NG-RAN.

14:
A TX UE can use distance HARQ feedback only when the TX UE’s location is available (as agreed in RAN1). When the TX UE’s location is not available, TX UE enables HARQ feedback without the distance-based operation.
What is missing in the above agreement is whether the Rx UE should send HARQ feedback when its location information is not available, which is the subject of this contribution. 
2 Discussion
Previously, RAN1#96bis [R1-1905906] made the following decision for Groupcast HARQ feedback.  

· Option 1: 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.

· Option 2: Receiver UE transmits HARQ-ACK on PSFCH if it successfully decodes the corresponding TB. It transmits HARQ-NACK on PSFCH if it does not successfully decode the corresponding TB after decoding the associated PSCCH which targets the receiver UE.
Then it was further clarified that in RAN1#99 for Option 1 Rx UE only transmits HARQ NACK when it fails to decode the message and when the Rx UE is within a threshold distance away from the Tx UE based on zone. For Option 2, the Rx UE sends HARQ ACK or NACK based on whether it successfully decodes the message but with no distance-based restriction. 
Furthermore, RAN1#100e reached the following agreements:
· RAN1 assumes that RAN2 will handle selection of appropriate groupcast HARQ feedback option. From RAN1 perspective, a TX UE can use GC HARQ feedback Option 2 only when the group size is not greater than the number of candidate PSFCH resources associated with the selected PSSCH resource.

· RAN1 assumes that RAN2 will handle the case the RX UE’s location is not available.

RAN2 had a follow-up email discussion [1][2] on the above topic whereby the RAN2 agreements above were reached.  However, one of the remaining issues that is yet to be concluded is what to do when the Rx UE does not have its own location information. When the SCI includes Zone ID of the TX UE and the communication range requirement, RX UE will determine that distance-based HARQ feedback is enabled During the email discussion, the options centered on whether the Rx UE would send the HARQ feedback or not to send HARQ feedback despite not knowing its own location, with a few companies opting for UE implementations.  
The main argument in support of not sending HARQ feedback include:
· The NACKs should not be sent at all as it would cause “unnecessary/useless” retransmissions since it’s possible that the Rx UE is outside the communication range.  

The main arguments in support of sending HARQ feedback include:

· The Rx UE should send HARQ feedback so as not to degrade the performance of the service. Not meeting the service requirement is more detrimental than sending unnecessary retransmissions.
· In case the UE is within the minimum distance but the HARQ feedback is not sent it will also unnecessarily degrade the service.  

· HARQ feedback should be sent at least for highest priority traffic.
· Rx UE should send HARQ feedback and it’s up to the Tx UE to decide if it is necessary to retransmit.
Observation 1: 
There are valid reasons for whether HARQ feedback should be sent or not sent when the Rx UE does not have its location information.  
It is clear from the above reasonings that there is no perfect solution. Each of the arguments have its own pros and cons.  It is also apparent that making the strict rule that the Rx UE would always send HARQ feedback or always NOT send HARQ feedback is too drastic and a more accommodative solution is needed.  It is already agreed that which HARQ option is used for groupcast is up to the MAC layer of Tx UE, so it should really be up to the Tx UE if and when the Rx UE should send HARQ feedback when its location information is not available and for the following reasons:

· The Tx UE is the entity that decides on whether to retransmit based on HARQ feedback received.
· The Tx UE can switch between HARQ feedback with distance-based HARQ feedback or not. 
· The Tx UE also knows the priority level of the service so even if HARQ feedback is always needed for high priority service, it can be decided by the Tx UE.

As such, the Tx UE should have the option to decide whether the Rx UE should send HARQ feedback.  The proposed changes are on top of the portion highlighted that is yet to be approved as the running CR version [3].
Proposal 1: 
The Tx UE should have the option to decide whether the Rx UE should send HARQ feedback in case its location information is unavailable.

Assuming Proposal 1 is agreeable, suggestive changes to the MAC specification is provided in the Annex below. It may be further considered if the Tx UE should inform the NW of its decision. 
Proposal 2: 
It should be further considered if the Tx UE’s decision to enable/disable HARQ feedback for Rx UEs without location information should be controlled by the NW. 
Even if the Tx UE can make decisions on whether the Rx UE should send HARQ feedback, the possibility of unnecessary retransmissions (with HARQ feedback) and reduced service performance (no HARQ feedback) cannot be avoided since the Tx UE still doesn’t know whether any of the Rx UEs lacks location information. For the Tx UE to make a better decision, it will be useful if the Rx UE can inform the Tx UE of its lack of location information. 

 Proposal 3: 
RAN2 should consider whether it is necessary for the Rx UE to inform the Tx UE when its location information is unavailable. 
3 Conclusion

In this contribution, we discussed the issue with the sending of HARQ feedback when the Rx UE’s location is unavailable.  We have the following observation and proposals. 
Observation 1: 
There are valid reasons for whether HARQ feedback should be sent or not sent when the Rx UE does not have its location information.  
Proposal 1: 
The Tx UE should have the option to decide whether the Rx UE should send HARQ feedback in case its location information is unavailable.

Proposal 2: 
It should be further considered if the Tx UE’s decision to enable/disable HARQ feedback for Rx UEs without location information should be controlled by the NW.
Proposal 3: 
RAN2 should consider whether it is necessary for the Rx UE to inform the Tx UE when its location information is unavailable. 
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5 Annex 

The example of changes to TS 38.321 to support Proposal 1are as follows with the introduction of a new IE sl-CommunicationRange in SL-LogicalChannelConfig.
5.22.1.3 Sidelink HARQ operation

5.22.1.3.1
Sidelink HARQ Entity

The MAC entity includes at most one Sidelink HARQ entity for transmission on SL-SCH, which maintains a number of parallel Sidelink processes.

The maximum number of transmitting Sidelink processes associated with the Sidelink HARQ Entity is [TBD1]. A sidelink process may be configured for transmissions of multiple MAC PDUs. For transmissions of multiple MAC PDUs, the maximum number of transmitting Sidelink processes associated with the Sidelink HARQ Entity is [TBD2].

A delivered sidelink grant and its associated Sidelink transmission information are associated with a Sidelink process. Each Sidelink process supports one TB.

For each sidelink grant, the Sidelink HARQ Entity shall:

1>
if the MAC entity determines that the the sidelink grant is used for initial transmission; and

1>
if no MAC PDU has been obtained:

NOTE 1:
For the configured grant Type 1 and 2, only one new TB can be transmitted in a periodicity of the configured grant. 

2>
associate a Sidelink process to this grant, and for each associated Sidelink process:
3>
obtain the MAC PDU to transmit from the Multiplexing and assembly entity, if any;

3>
if a MAC PDU to transmit has been obtained:
4>
if a HARQ Process ID has been set for the sidelink grant:

5>
associate the HARQ Process ID corresponding to the sidelink grant to the associated Sidelink process;

4>
determines Sidelink transmission information of the TB for the source and destination pair of the MAC PDU as follows:

5>
set the Source Layer-1 ID to the 16 MSB of the Source Layer-2 ID of the MAC PDU;

5>
set the Destination Layer-1 ID to the 8 MSB of the Destination Layer-2 ID of the MAC PDU;

5>
consider the NDI to have been toggled and set the NDI to the toggled value;

NOTE 2:
The initial value of the NDI set to the very first transmission for the Sidelink HARQ Entity is left to UE implementation.
5>
associate the Sidelink process to a Sidelink process ID;

NOTE 3:
How UE determine Sidelink process ID in SCI is left to UE implementation for NR sidelink.

5>
if sl-HARQ-FeedbackEnabled has been set to Enabled for the logical channel(s) in the MAC PDU;

6>
enable HARQ feedback;

5>
else:

6>
disable HARQ feedback;

5>
set the priority to the value of the highest priority of the logical channel(s) and a MAC CE, if any, if included, in the MAC PDU;

5>
if HARQ feedback is enabled for groupcast:

6>
if UE’s location information is available:
7>
set the communication range requirement to the value of the longest communication range of the logical channel(s) in the MAC PDU, if configured;

7>
set the location information to the Zone id determined as specified in TS 38.331 [5], if configured.
6> else:

7>
set the communication range requirement to a reserved value for indicating that the location information is not valid, if configured;

7>
set the location information to the default Zone id, if configured.

6>
if both a group size and a member ID are provided by upper layers and the group size is not greater than the number of candidate PSFCH resources associated with this sidelink grant:

7>
select either positive-negative acknowledgement or negative-only acknowledgement.
7> if location information is configured:
8>
set the sl-CommunicationRange to Enabled to inform the peer UE to assume it is within communication range when its location information is unavailable.
6>
else:

7>
select negative-only acknowledgement.
7> if location information is configured:

8>
set the sl-CommunicationRange to Enabled to inform the peer UE to assume it is within communication range when its location information is unavailable.
4>
deliver the MAC PDU, the sidelink grant and the Sidelink transmission information of the TB to the associated Sidelink process;

4>
instruct the associated Sidelink process to trigger a new transmission.

3>
else:

4>
flush the HARQ buffer of the associated Sidelink process.

1>
else (i.e. retransmission):

2>
if the HARQ Process ID corresponding to the sidelink grant received on PDCCH is associated to a Sidelink process of which HARQ buffer is empty; or

2>
if the HARQ Process ID corresponding to the sidelink grant received on PDCCH is not associated to any Sidelink process:

3> ignore the sidelink grant.
2>
else:

3>
identify the Sidelink process associated with this grant, and for each associated Sidelink process:

4>
if sl-MaxTransNum corresponding to the highest priority of the logical channel(s) in the MAC PDU has been configured in sl-CG-MaxTransNumList for the sidelink grant by RRC and the maximum number of transmissions of the MAC PDU has been reached to sl-MaxTransNum; or

4>
if a positive acknowledgement to a transmission of the MAC PDU has been received according to clause 5.22.1.3.2; or

4>
if only a negative acknowledgement was enabled in the SCI and no negative acknowledgement was received for the most recent (re-)transmission of the MAC PDU according to clause 5.x.1.3.2:

5>
flush the HARQ buffer of the associated Sidelink process;

4>
else:

5>
deliver the sidelink grant of the MAC PDU to the associated Sidelink process;

5>
instruct the associated Sidelink process to trigger a retransmission.

…. Skipped sections
5.22.2.2.2
Sidelink process

For each PSSCH duration where a transmission takes place for the Sidelink process, one TB and the associated HARQ information is received from the Sidelink HARQ Entity.

For each received TB and associated Sidelink transmission information, the Sidelink process shall:

1>
if this is a new transmission:

2>
attempt to decode the received data.

1>
else if this is a retransmission:

2>
if the data for this TB has not yet been successfully decoded:

3>
instruct the physical layer to combine the received data with the data currently in the soft buffer for this TB and attempt to decode the combined data.

1>
if the data which the MAC entity attempted to decode was successfully decoded for this TB; or

1>
if the data for this TB was successfully decoded before:

2>
if this is the first successful decoding of the data for this TB:

3>
if this TB is associated to unicast, the DST field of the decoded MAC PDU subheader is equal to the 8 MSB of any of the Source Layer-2 ID(s) of the UE for which the 16 LSB are equal to the Destination ID in the corresponding SCI, and the SRC field of the decoded MAC PDU subheader is equal to the 16 MSB of any of the Destination Layer-2 ID(s) of the UE for which the 8 LSB are equal to the Source ID in the corresponding SCI; or

3>
if this TB is associated to groupcast or broadcast and the DST field of the decoded MAC PDU subheader is equal to the 8 MSB of any of the Destination Layer-2 ID(s) of the UE for which the 16 LSB are equal to the Destination ID in the corresponding SCI:

4>
deliver the decoded MAC PDU to the disassembly and demultiplexing entity;

3>
consider the Sidelink process as unoccupied.

1>
else:

2>
instruct the physical layer to replace the data in the soft buffer for this TB with the data which the MAC entity attempted to decode.

1>
if HARQ feedback is enabled by the SCI:

2>
if type 1 gropucast is indicated by the SCI according to clause 8.4.1 of TS 38.212 [9] and the distance beteween UE’s location, if available, and the central location of the nearest zone indicated by the Zone_id in the SCI is smaller or equal to the communication range; or 
2>
if type 1 gropucast is indicated by the SCI according to clause 8.4.1 of TS 38.212 [9], location information is unavailable and sl-CommunicationRange is set to Enabled; or
2>
if type 1 groupcast is not indicated by the SCI according to clause 8.4.1 of TS 38.212 [9]:

3>
if the 16 MSB of any of the Source Layer-2 ID(s) of the UE are equal to the Destination ID in the corresponding SCI, and the 8 MSB of any of the Destination Layer-2 ID(s) of the UE are equal to the Source ID in the corresponding SCI:
3>
instruct the physical layer to generate acknowledgement(s) of the data in this TB.
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