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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 sidelink grant handing that need to be corrected in the specification.
2 Discussion
In NR-UL, the bundling operation is supported. There are N transmission occasions within a bundle, and the N transmission occasions within a bundle are associated with same HARQ process ID.  In addition, there are multiple transmission occasions that can be used for the initial transmission of a TB in the N transmission occasions within a bundle according to 6.1.2.3 of 38.214 [1].
	[bookmark: _Toc11352148][bookmark: _Toc20318038][bookmark: _Toc27299936][bookmark: _Toc29673210][bookmark: _Toc29673351][bookmark: _Toc29674344][bookmark: _Toc36645574][bookmark: _Toc45810619]6.1.2.3	Resource allocation for uplink transmission with configured grant
……
For PUSCH transmissions with a Type 1 or Type 2 configured grant, the nominal repetitions and the actual repetitions are determined according to the procedures for PUSCH repetition Type B defined in Clause 6.1.2.1. The higher layer configured parameters repK-RV defines the redundancy version pattern to be applied to the repetitions. If the parameter repK-RV is not provided in the configuredGrantConfig, the redundancy version for each actual repetition with a configured grant shall be set to 0. Otherwise, for the nth transmission occasion among all the actual repetitions (including the actual repetitions that are omitted) of the K nominal repetitions, it is associated with (mod(n-1,4)+1)th value in the configured RV sequence. If a configured grant configuration is configured with Configuredgrantconfig-StartingfromRV0 set to 'off', the initial transmission of a transport block may only start at the first transmission occasion of the actual repetitions. Otherwise, the initial transmission of a transport block may start at 
-	the first transmission occasion of the actual repetitions if the configured RV sequence is {0,2,3,1},
-	any of the transmission occasions of the actual repetitions that are associated with RV=0 if the configured RV sequence is {0,3,0,3},
-	any of the transmission occasions of the actual repetitions if the configured RV sequence is {0,0,0,0}, except the actual repetitions within the last nominal repetition when K≥8. 
……



And, in NR UL, for transmissions within a bundle, there are two cases.
· Case1: MAC PDU has been obtained for this bundle, UE will perform retransmission in the subsequent transmission occasions that can be used for initial transmission.
· Case2: no MAC PDU has been obtained for this bundle, UE can perform new transmission in the subsequent transmission occasions that can be used for initial transmission.
Taking the following Fig.1 as an example, there are four transmission occasions within a bundle, and the configured RV sequence is {0,3,0,3}, that is ,the first transmission occasion and third transmission occasion can be used for initial transmission. For case1, if MAC PDU has been obtained for the first transmission occasion, UE will perform retransmission in the third transmission occasion. For case2, if no MAC PDU has been obtained for the first transmission occasion, UE will perform new transmission in the third transmission occasion.
[image: ]
Fig.1 Illustration of transmissions within a bundle
So, in order to avoid UE performing new transmission in the subsequent transmission occasions that can be used for initial transmission when MAC PDU has been obtained for a bundle, i.e., still using the third transmission occasion for new transmission in Case 1, the description of “if no MAC PDU has been obtained” is captured in 5.4.2.1 of 38.321 [2], that is, the description of “if no MAC PDU has been obtained” is specific to bundling operation.
	5.4.2.1	HARQ Entity
….
For each uplink grant, the HARQ entity shall:
1>	identify the HARQ process associated with this grant, and for each identified HARQ process:
2>	if the received grant was not addressed to a Temporary C-RNTI on PDCCH, and the NDI provided in the associated HARQ information has been toggled compared to the value in the previous transmission of this TB of this HARQ process; or
2>	if the uplink grant was received on PDCCH for the C-RNTI and the HARQ buffer of the identified process is empty; or
2>	if the uplink grant was received in a Random Access Response (i.e. in a MAC RAR or a fallback RAR); or
2>	if the uplink grant was determined as specified in clause 5.1.2a for the transmission of the MSGA payload; or
2>	if the uplink grant was received on PDCCH for the C-RNTI in ra-ResponseWindow and this PDCCH successfully completed the Random Access procedure initiated for beam failure recovery; or
2>	if the uplink grant is part of a bundle of the configured uplink grant, and may be used for initial transmission according to clause 6.1.2.3 of TS 38.214 [7], and if no MAC PDU has been obtained for this bundle:
3>	if there is a MAC PDU in the MSGA buffer and the uplink grant determined as specified in clause 5.1.2a for the transmission of the MSGA payload was selected; or
……


Observation 1: In NR UL, the description of “if no MAC PDU has been obtained” is specific to bundling operation.
But in NR V2X, there is no agreement that bundling operation is supported. So, the description of “if no MAC PDU has been obtained” is unnecessary and should be removed.
Observation 2: In NR V2X, there is no agreement that bundling operation is supported. 
In addition, the current specification will cause two error situations.
· Situation1: UE may perform new transmission in a sidelink grant for retransmission. 
For example, UE obtains a dynamic sidelink grant or a configured sidelink grant for initial transmission, but no MAC PDU has been obtained. Then UE obtains a dynamic sidelink grant for retransmission. In this case, the condition that no MAC PDU has been obtained is met, and UE will perform new transmission in the dynamic sidelink grant for retransmission, which is incorrect.
· Situation2: For the yellow highlighted retransmission case, according to situation 1, if no MAC PDU has been obtained for a retransmission sidelink grant, new transmission will be performed, then the blue highlighted condition will never be fulfilled.
	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; or
1>	if no MAC PDU has been obtained:
......
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:
……
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:
……


Observation 3: The current specification will cause that UE performs new transmission in a sidelink grant for retransmission and the condition “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;” will never be fulfilled.
So we propose to remove the description of  “if no MAC PDU has been obtained”.
Proposal 1: Remove the description of “if no MAC PDU has been obtained”.
Text proposal based on Proposal 1 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 sidelink grant handing and achieve the following observations and proposals.
Observation 1: In NR UL, the description of “if no MAC PDU has been obtained” is specific to bundling operation.
Observation 2: In NR V2X, there is no agreement that bundling operation is supported. 
Observation 3: The current specification will cause that UE performs new transmission in a sidelink grant for retransmission and the condition “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;” will never be fulfilled.
Proposal 1: Remove the description of “if no MAC PDU has been obtained”.
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[bookmark: _Toc12569234][bookmark: _Toc37296252][bookmark: _Toc46490381][bookmark: _Toc37296196]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, 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; or
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 tranmssion 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 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>	set the cast type to one of broadcast, groupcast and unicast as indicated by upper layers;
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 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.
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, if configured;
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 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>	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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