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Introduction

In previous RAN2 meeting, support of NACK only feedback for SL-U has been discussed. However, due to no clearer RAN1 agreement on this, RAN2 prefer to wait RAN1’s conclusion.

In this contribution, we discuss the NACK only feedback mechanism for SL-U.
Discussion

As we know, for sidelink groupcast communication, two HARQ feedback options can be supported for groupcast communication if MAC PDU is HARQ enabled, ACK-NACK feedback and NACK-only feedback. According to current specification, ACK-NACK can only be selected 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. Otherwise, UE must select the NACK-only mechanism for HARQ enabled MAC PDU, as shown in following:

	5>
if HARQ feedback is enabled for groupcast:

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.

NOTE 4:
Selection of positive-negative acknowledgement or negative-only acknowledgement is up to UE implementation.

6>
else:

7>
select negative-only acknowledgement.


According to current specification, UE must select the NACK-only mechanism for HARQ enabled MAC PDU if ACK-NACK can not be selected.
However, according to latest RAN1 draft CR[1], NACK only feedback can not be supported by SCI on unlicensed carrier, as shown in following:
	Table 8.3.1.1-1: 2nd-stage SCI formats
Value of 2nd-stage SCI format field

2nd-stage SCI format

00

SCI format 2-A

01

SCI format 2-B; or

 reserved if higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured
10

SCI format 2-C; or

 reserved if higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured and the COT sharing flag field is set to '1'
11

SCI format 2-D; or

 reserved if higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured
Table 8.4.1.1-1: Cast type indicator or COT sharing cast type
Value of Cast type indicator or COT sharing cast type
Cast type

00

Broadcast

01

Groupcast 

when HARQ-ACK information includes ACK or NACK

10

Unicast

11

Groupcast

when HARQ-ACK information includes only NACK; or

reserved, if higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured



Here, higher layer parameter transmissionStructureForPSCCHandPSSCH indicates a SL-BWP is (pre-)configured with contiguous RB-based or interlace RB-based PSCCH/PSSCH transmission. Network will always configure this parameter to UE, otherwise UE does not know the detailed transmission structure on  sidelink unlicensed carrier. In other words,  if higher layer parameter transmissionStructureForPSCCHandPSSCH is configured, UE is configured to perform sidelink communication on unlicensed carrier.

According to RAN1 rapper’s reply during offline discussion[2], it is common understanding that NACK-only is not supported by SL-U, as shown in following:

	Xiaomi
	Comment #1 in clause 8.4.1.1

In the table 8.4.1.1-1, the code point 11 is reserved if higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured, that means the NACK-only HARQ feedback is not supported in SL-U, however, there is no such agreement. Therefore, we suggest to make an agreement whether the NACK-only HARQ feedback is supported or not in SL-U firstly, and then capture the agreement to the spec.  

[Chengyan]: RAN1 discussed such issue in August meeting online. It is common understanding that NACK-only HARQ feedback is not supported in SL-U. R18 SL RAN1 is completed.
Table 8.4.1.1-1: Cast type indicator or COT sharing cast type
Value of Cast type indicator or COT sharing cast type
Cast type

00

Broadcast

01

Groupcast 

when HARQ-ACK information includes ACK or NACK

10

Unicast

11

Groupcast

when HARQ-ACK information includes only NACK; or

reserved, if higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured



According to latest RAN1 draft CR[1], NACK only feedback can not be supported by SCI on unlicensed carrier. And it is common understanding that NACK-only HARQ feedback is not supported in SL-U.
To solve this issue, the simplest way is not to select negative-only acknowledgement feedback mechanism. In other word, if positive-negative acknowledgement cannot be selected, UE can further  determine whether HARQ feedback can be set to enabled, i.e. the UE should set HARQ feedback disabled  for groupcast.

Proposal 1 For SL-U, RAN2 confirm NACK-only HARQ feedback can not be supported for groupcast.

Proposal 2 RAN2 discuss following options:

Opton1: sends a LS to RAN1 to clarify that: regarding "NACK-only is not supported for SL-U", RAN2 prefer to leave it to RAN1 to handle "MAC layer select NACK-only feedback", i.e. no RAN2 spec change. 

Option2: modify the current RAN2 specification to implement "NACK-only is not supported for SL-U", either in stage2 or stage3 spec.

Proposal 3 If option2 is agreed in P2, If HARQ feedback is enabled for groupcast, if condition(i.e. 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) is not met, UE set the HARQ feedback enabled/disabled indicator to disabled.

Proposal 4 If option2 is agreed in P2, If HARQ feedback is enabled for groupcast, if condition(i.e. 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) is met, UE select positive-negative acknowledgement.

Proposal 5 If option2 is agreed in P2, RAN2 discuss two options of TP listed in Annex clause for specification change during CR phase.
Conclusion
In this contribution, we have following observations and proposals:.
According to current specification, UE must select the NACK-only mechanism for HARQ enabled MAC PDU if ACK-NACK can not be selected.
According to latest RAN1 draft CR[1], NACK only feedback can not be supported by SCI on unlicensed carrier. And it is common understanding that NACK-only HARQ feedback is not supported in SL-U.
Proposal 1: For SL-U, RAN2 confirm NACK-only HARQ feedback can not be supported for groupcast.

Proposal 2 RAN2 discuss following options:

Opton1: sends a LS to RAN1 to clarify that: regarding "NACK-only is not supported for SL-U", RAN2 prefer to leave it to RAN1 to handle "MAC layer select NACK-only feedback", i.e. no RAN2 spec change. 

Option2: modify the current RAN2 specification to implement "NACK-only is not supported for SL-U", either in stage2 or stage3 spec.

Proposal 3 If option2 is agreed in P2, If HARQ feedback is enabled for groupcast, if condition(i.e. 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) is not met, UE set the HARQ feedback enabled/disabled indicator to disabled.

Proposal 4 If option2 is agreed in P2, If HARQ feedback is enabled for groupcast, if condition(i.e. 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) is met, UE select positive-negative acknowledgement.

Proposal 5 If option2 is agreed in P2, RAN2 discuss two options of TP listed in Annex clause for specification change during CR phase.
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Annex：

5.1 option1：
5.22.1.3.1
Sidelink HARQ Entity

[irrelevant text omitted]
5>
if HARQ feedback has been enabled for the MAC PDU according to clause 5.22.1.4.2 if [licensed carrier operation] or for unicast [if unlicensed carrier operation];
5> for groupcast, if [unlicensed carrier operation],if HARQ feedback has been enabled for the MAC PDU according to clause 5.22.1.4.2 and 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;
6>
set the HARQ feedback enabled/disabled indicator to enabled.

5>
else:

6>
set the HARQ feedback enabled/disabled indicator to disabled.

[irrelevant text omitted]
5>
if HARQ feedback is enabled for groupcast:

6>
[if unlicensed carrier operation]

7> select positive-negative acknowledgement
6>
else 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.

NOTE 4:
Selection of positive-negative acknowledgement or negative-only acknowledgement is up to UE implementation.

6>
else:

7>
select negative-only acknowledgement.

[irrelevant text omitted]
5.1 option2：

5.22.1.3.1
Sidelink HARQ Entity

[irrelevant text omitted]
5>
if HARQ feedback has been enabled for the MAC PDU according to clause 5.22.1.4.2;
6>
set the HARQ feedback enabled/disabled indicator to enabled.

5>
else:

6>
set the HARQ feedback enabled/disabled indicator to disabled.

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

[irrelevant text omitted]
5>
if HARQ feedback is enabled for groupcast:

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> if [licensed carrier operation]
8>
select either positive-negative acknowledgement or negative-only acknowledgement.

NOTE 4:
Selection of positive-negative acknowledgement or negative-only acknowledgement is up to UE implementation.
7>else [if unlicensed carrier operation]

8> select positive-negative acknowledgement
6>
else if [licensed carrier operation]:

7>
select negative-only acknowledgement.
6>
else if [unlicensed carrier operation]:

7>
set the HARQ feedback enabled/disabled indicator to disabled
[irrelevant text omitted]
