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1 [bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK175][bookmark: OLE_LINK176]Introduction
In this contribution, we would like to discuss left issues about the selected sidelink grant and the configured sidelink grant that need to be corrected in the specification.
2 Discussion
[bookmark: OLE_LINK16][bookmark: OLE_LINK17][bookmark: OLE_LINK13][bookmark: OLE_LINK35][bookmark: OLE_LINK14][bookmark: OLE_LINK15]In current specification [1], for a sidelink grant for retransmission, the Sidelink HARQ entity firstly needs to determine whether retransmission need to be performed on the sidelink grant. However, according to the yellow highlighted description, the sidelink HARQ entity can only ignore the dynamic sidelink grant for retransmission, but cannot ignore the selected sidelink grant or the configured sidelink grant for retransmission. So, the Sidelink HARQ entity will always trigger retransmission for a selected sidelink grant or a configured sidelink grant for retransmission.
Observation 1: In current specification, the Sidelink HARQ entity will always trigger retransmission for a selected sidelink grant or a configured sidelink grant for retransmission.
	5.22.1.3.1	Sidelink HARQ Entity
……
For each sidelink grant, the Sidelink HARQ Entity shall:
1>	if the MAC entity determines that the sidelink grant is used for initial transmission as specified in clause 5.22.1.1; or
1>	if the sidelink grant is a configured sidelink grant and no MAC PDU has been obtained in a sl-PeriodCG of the configured sidelink grant:
NOTE 1:	Void.
2>	(re-)associate a Sidelink process to this grant, and for the 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:
……
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 the associated Sidelink process:
4>	deliver the sidelink grant of the MAC PDU to the associated Sidelink process;
4>	instruct the associated Sidelink process to trigger a retransmission.


Retransmission on the selected sidelink grant
[bookmark: OLE_LINK18][bookmark: OLE_LINK28]However, there are two cases where TX UE does not need to perform sidelink transmission on a selected sidelink grant for retransmission.
· Case 1: the Sidelink HARQ entity does not obtain MAC PDU to transmit in initial transmission.
[bookmark: OLE_LINK22][bookmark: OLE_LINK29]Taking the following Fig.1 as an example, the MAC entity delivers the grant 1 for initial transmission to the Sidelink HARQ entity, then the Sidelink HARQ entity does not obtain MAC PDU to transmit for grant 1 and flushes the HARQ buffer of the Sidelink process 1. 
However, according to the current specification, UE will trigger retransmission for the subsequent selected sidelink grant for retransmission, which is not a desired behaviour.
[image: ]
Fig.1 Illustration of transmissions for the selected sidelink grant (case 1)
· Case 2: the MAC entity drops a selected sidelink grant for initial transmission due to collision. 
[bookmark: OLE_LINK25][bookmark: OLE_LINK26][bookmark: OLE_LINK27]Taking the following Fig.2 as an example, due to collision between the selected sidleink grant 1 and the selected sidelink grant 2, the MAC entity drops the grant 2 for initial transmission. Furthermore, depending on whether the previous transmission on the selected sidelink grant 2 before the dropped grant 2 is successful or not, there are two different situations, as listed below.
[bookmark: OLE_LINK30][bookmark: OLE_LINK24]Situation 1: the previous transmission on the selected sidelink grant 2 before the dropped grant 2 is not yet successful, e.g. TX UE receives NACK from RX UE for the transmission of MAC PDU 1. In this case the HARQ buffer corresponding to sidelink process 2 will not be flushed. 
According to the current specification, UE will trigger retransmission on the subsequent selected sidelink grant for retransmission corresponding to the grant 2 but actually the retransmitted packet is MAC PDU 1, which is not a desired behaviour.
· Situation 2: the previous transmission on the selected sidelink grant 2 before the dropped grant 2 is successful, e.g. TX UE receives ACK from RX UE for the transmission of MAC PDU 1 and flushes the HARQ buffer of the Sidelink process 2.
However, according to the current specification, UE will trigger retransmission on the subsequent selected sidelink grant for retransmission corresponding to the grant 2 but actually the HARQ buffer is empty and it is not clear how to perform the retransmission.
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Fig.2 Illustration of transmissions for the selected sidelink grant (case 2)
[bookmark: OLE_LINK31][bookmark: OLE_LINK32]In case 1 and case 2, for the selected sidelink grant, TX UE does not obtain MAC PDU to transmit for initial transmission, and in this case the TX UE should not perform retransmission. However, how TX UE ignores the selected sidelink grant for retransmission is not specified in current specification, which causes that TX UE may incorrectly trigger retransmission. 
Observation 2: In current specification, for the selected sidelink grant, when TX UE does not obtain MAC PDU to transmit for initial transmission, TX UE cannot ignore the selected sidelink grant for retransmission and will incorrectly trigger retransmission. 
So we propose to specify the content about how TX UE ignores the selected sidelink grant for retransmission in the specification to avoid incorrectly triggering retransmission in case no MAC PDU is obtained for the initial transmission. 
Proposal 1: Clarify that when TX UE does not obtain MAC PDU to transmit for initial transmission, TX UE shall ignore the selected sidelink grant for retransmission.
Retransmission on the configured sidelink grant
In addition, there are also one case where TX UE does not need to perform sidelink transmission on a configured sidelink grant for retransmission.
· Case 3: the transmission before the configured sidelink grant for retransmission is successful.
Taking the following Fig.3 as an example, TX UE performs transmission of MAC PDU 1 on the configured sidelink grant corresponding to HARQ process ID 1 before the grant 3, and TX UE receives ACK from RX UE for the transmission of MAC PDU 1 before the grant 3. Then TX UE flushes the HARQ buffer of the Sidelink process associated with HARQ process ID 1. 
In this case, the HARQ buffer of the Sidelink process associated with grant 3 is empty, but according to the current specification, UE will trigger retransmission for the grant 3. It is not clear how to perform a retransmission for a Sidelink process of which the HARQ buffer is empty.
[bookmark: _GoBack]Furthermore, for transmission of MAC PDU 1 on the configured sidelink grant corresponding to HARQ process ID 1 before grant 3, there may be two different situations. And, for situation 4, whether this situation exists depends on whether TX UE uses the retransmission opportunities for initial transmission for a sidelink configured grant in case when the data was not available for the transmission opportunity for initial transmission, which we are confirming with RAN1 [2].
· Situation 3: TX UE obtains MAC PDU 1 on grant 1 for initial transmission, and performs new transmission of MAC PDU 1 on grant 1. Then TX UE performs retransmission of MAC PDU 1 on grant 2.
· Situation 4: TX UE does not obtain MAC PDU on grant 1 for initial transmission, and TX UE obtains MAC PDU 1 on grant 2 for retransmission. Then TX UE performs new transmission of MAC PDU 1 on grant 2. 
[image: ]   
Fig.3 Illustration of transmissions for the configured sidelink grant (case 3)
In case 3, the HARQ buffer of the Sidelink process associated with HARQ process ID corresponding to the configured sdielink grant for retransmission is empty, and in this case TX UE should not perform retransmission. However, how TX UE ignores the configured sidelink grant for retransmission is not specified in current specification, which causes that TX UE may incorrectly trigger retransmission. 
Observation 3: In current specification, when the HARQ buffer of the Sidelink process associated with HARQ process ID corresponding to the configured sdielink grant for retransmission is empty, TX UE cannot ignore the configured sidelink grant for retransmission and will incorrectly trigger retransmission. 
So we propose to specify the content about how TX UE ignores the configured sidelink grant for retransmission in the specification to avoid incorrectly triggering retransmission in case the HARQ buffer of the Sidelink process is empty. 
Proposal 2: Clarify that when the HARQ buffer of the Sidelink process associated with HARQ process ID corresponding to the configured sdielink grant for retransmission is empty, TX UE shall ignore the configured sidelink grant for retransmission.
Text proposal based on Proposal 1 and Proposal 2 is given in Annex A. RAN2 is suggested to adopt it into TS 38.321.
1. Conclusion
In this contribution, we discuss the remaining issues of the selected sidelink grant and the configured sidelink grant and achieve the following observations and proposals.
Observation 1: In current specification, the Sidelink HARQ entity will always trigger retransmission for a selected sidelink grant or a configured sidelink grant for retransmission.
Observation 2: In current specification, for the selected sidelink grant, when TX UE does not obtain MAC PDU to transmit for initial transmission, TX UE cannot ignore the selected sidelink grant for retransmission and will incorrectly trigger retransmission. 
Proposal 1: Clarify that when TX UE does not obtain MAC PDU to transmit for initial transmission, TX UE shall ignore the selected sidelink grant for retransmission.
Observation 3: In current specification, when the HARQ buffer of the Sidelink process associated with HARQ process ID corresponding to the configured sdielink grant for retransmission is empty, TX UE cannot ignore the configured sidelink grant for retransmission and will incorrectly trigger retransmission. 
Proposal 2: Clarify that when the HARQ buffer of the Sidelink process associated with HARQ process ID corresponding to the configured sdielink grant for retransmission is empty, TX UE shall ignore the configured sidelink grant for retransmission.
4 Reference
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Annex A	 Text proposals on TS 38.321
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[bookmark: _Toc52796538]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 16. A sidelink process may be configured for transmissions of multiple MAC PDUs. For transmissions of multiple MAC PDUs with Sidelink resource allocation mode 2, the maximum number of transmitting Sidelink processes associated with the Sidelink HARQ Entity is 4.
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 sidelink grant is used for initial transmission as specified in clause 5.22.1.1; or
1>	if the sidelink grant is a configured sidelink grant and no MAC PDU has been obtained in a sl-PeriodCG of the configured sidelink grant:
NOTE 1:	Void.
2>	(re-)associate a Sidelink process to this grant, and for the 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>	(re-)associate the HARQ Process ID corresponding to the sidelink grant to the Sidelink process;
NOTE 1a:	There is one-to-one mapping between a HARQ Process ID and a Sidelink process in the MAC entity configured with Sidelink resource allocation mode 1.
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 8 LSB of the Source Layer-2 ID of the MAC PDU;
5>	set the Destination Layer-1 ID to the 16 LSB 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 associated Sidelink process is left to UE implementation.
5>	(re-)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>	set the cast type indicator to one of broadcast, groupcast and unicast as indicated by upper layers;
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 a MAC CE, if included, in the MAC PDU;
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.
6>	if negative-only acknowledgement is selected, UE's location information is available, and sl-TransRange has been configured for a logical channel in the MAC PDU, and Zone_id is determined as specified in TS 38.331 [5]:
7>	set the communication range requirement to the value of the longest communication range of the logical channel(s) in the MAC PDU;
7>	set Zone_id to the value of the determined Zone_id.
4>	deliver the MAC PDU, the sideink 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 or the configured sidelink grant 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; or
2>	if no MAC PDU has been obtained for initial transmission corresponding to the selected sidelink grant:
3>	ignore the sidelink grant.
2>	else:
3>	identify the Sidelink process associated with this grant, and for the associated Sidelink process:
4>	deliver the sidelink grant of the MAC PDU to the associated Sidelink process;
4>	instruct the associated Sidelink process to trigger a retransmission.
	END OF TP
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