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[bookmark: _Ref165266342]Introduction
According to the agreements made for the NR-U WI discussion, the UE needs to perform the autonomous retransmission due to the LBT failure in the following two cases:
· Configured grant
· Multi-TTI scheduling of dynamic grant
According to the agreements made for the IIOT WI discussion, the UE autonomously retransmits a de-prioritized MAC PDU in a following configured grant when the following grant fulfills the UE’s PUSCH processing capability. In this contribution, we discuss whether the PUSCH processing requirement is also required for the NR-I autonomous retransmission.
Discussion
UE processing time for PUSCH transmission
According to the 38.214 [2], from our understanding, the PUSCH preparation time Tproc,2 is required for each PUSCH transmission regardless of whether the PUSCH is a new transmission or a retransmission. According to the discussion for the UE autonomous retransmission in the IIOT WI, RAN2 made the following agreement [1]:
	· When the CG is de-prioritized, it is up to the UE implementation to determine the processing time restriction determining whether the very next CG resource with same HARQ process can be used, or the/a following one, for an autonomous transmission.


Observation 1: The PUSCH preparation time is considered for the UE autonomous retransmission according to the discussion in the IIOT WI.
According to the MAC CR for NR-U [3] as quoted in Annex A, the configuredGrantTimer and the cg-RetransmissionTimer does not (re-)starts when the transmission is not performed (i.e. LBT failure), and the autonomous retransmission for the CG is performed immediately after the LBT-failed CG without considering the PUSCH preparation time. 
Observation 2: According to the MAC CR for NR-U, the autonomous retransmission for the CG due to the LBT failure is performed immediately in the subsequent CG without considering the PUSCH preparation time.
According to the MAC CR for NR-U [3] as quoted in Annex B, the autonomous retransmission in the multiple-TTI scheduling is performed at any HARQ process without considering the PUSCH preparation time.
Observation 3: According to the MAC CR for NR-U, the autonomous retransmission for the DG due to the LBT failure can be performed in any HARQ process without considering the PUSCH preparation time.
Thus we consider that when the UE selects a subsequent grant (i.e. either CG or DG) for autonomous retransmission, the UE can take the PUSCH preparation time into account. Regarding the gap between the LBT-failed grant and the selected grant for autonomous retransmission, we could have the following two options:
· Option 1: Up to the UE implementation (alike IIOT autonomous retransmission)
· Option 2: Using the PUSCH preparation time defined in 38.214.
To allow a more flexible UE implementation, we consider that the gap between the LBT-failed grant and the selected grant for autonomous retransmission can be up to the UE implementation, as a smart UE implementation would retransmit the pending MAC PDU as soon as possible based on its processing capability to reduce the transmission latency.
Proposal: When the transmission via the CG/ multi-TTI DG is not performed due to the LBT failure, it is up to the UE implementation to determine whether/which of the following CG/DG can be used for autonomous retransmission considering the PUSCH processing time restriction.
Conclusions
Based on the analysis given above, we have the following observations and proposal:
Observation 1: The PUSCH preparation time is considered for the UE autonomous retransmission according to the discussion in the IIOT WI.
Observation 2: According to the MAC CR for NR-U, the autonomous retransmission for the CG due to the LBT failure is performed immediately in the subsequent CG without considering the PUSCH preparation time.
Observation 3: According to the MAC CR for NR-U, the autonomous retransmission for the DG due to the LBT failure can be performed in any HARQ process without considering the PUSCH preparation time.
[bookmark: _Toc502437832]Proposal: When the transmission via the CG/ multi-TTI DG is not performed due to the LBT failure, it is up to the UE implementation to determine whether/which of the following CG/DG can be used for autonomous retransmission considering the PUSCH processing time restriction.
Reference
[1] RAN2#109e meeting minutes.
[2] 3GPP TS 38.214, “NR; Physical layer procedures for data”.
[3] R2- 2001924, Ericsson, “Introduction of NR-U in 38.321”.

Annex A: autonomous retransmission for CG
The following text is extracted from the NR-U MAC CR R2- 2001924:
The autonomous retransmission for CG is highlighted in green.
	5.4.1	UL Grant reception
…
For each Serving Cell and each configured uplink grant, if configured and activated, the MAC entity shall:
1>	if the PUSCH duration of the configured uplink grant does not overlap with the PUSCH duration of an uplink grant received on the PDCCH or in a Random Access Response for this Serving Cell:
2>	set the HARQ Process ID to the HARQ Process ID associated with this PUSCH duration;
2>	if, for the corresponding HARQ process, the configuredGrantTimer is not running and cg-RetransmissionTimer is not configured (i.e. new transmission):
3>	consider the NDI bit for the corresponding HARQ process to have been toggled;
3>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
2>	else if the cg-RetransmissionTimer for the corresponding HARQ process is configured and not running, then for the corresponding HARQ process:
[bookmark: _Hlk23460335]3>	if the configuredGrantTimer is not running, and the HARQ process is not pending (i.e. new transmission):
4>	consider the NDI bit to have been toggled;
4>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
3>	else if the previous uplink grant delivered to the HARQ entity for the same HARQ process was a configured uplink grant (i.e. retransmission on configured grant):
[bookmark: _Hlk23460367]4>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.

	[bookmark: _Toc29239836]5.4.2.1	HARQ Entity
…
3>	if a MAC PDU to transmit has been obtained:
4>	deliver the MAC PDU and the uplink grant and the HARQ information of the TB to the identified HARQ process;
4>	instruct the identified HARQ process to trigger a new transmission;
4>	if the uplink grant is addressed to CS-RNTI; or
4>	if the uplink grant is a configured uplink grant:
5>	start or restart the configuredGrantTimer, if configured, for the corresponding HARQ process when the transmission is performed;
5>	start or restart the cg-RetransmissionTimer, if configured, for the corresponding HARQ process when the transmission is performed.
4>	if the uplink grant is addressed to C-RNTI, and the identified HARQ process is configured for a configured uplink grant:
5>	start or restart the configuredGrantTimer, if configured, for the corresponding HARQ process when the transmission is performed.
4>	if cg-RetransmissionTimer is configured for the identified HARQ process:
5>	if the transmission is performed: 
6>	consider the identified HARQ process as not pending.
5>	else: 
6>	consider the identified HARQ process as pending.

	2>	else (i.e. retransmission):
3>	if the uplink grant received on PDCCH was addressed to CS-RNTI and if the HARQ buffer of the identified process is empty; or
3>	if the uplink grant is part of a bundle and if no MAC PDU has been obtained for this bundle; or
3>	if the uplink grant is part of a bundle of the configured uplink grant, and the PUSCH duration of the uplink grant overlaps with a PUSCH duration of another uplink grant received on the PDCCH or in a Random Access Response for this Serving Cell:
4>	ignore the uplink grant.
3>	else:
4>	deliver the uplink grant and the HARQ information (redundancy version) of the TB to the identified HARQ process;
4>	instruct the identified HARQ process to trigger a retransmission;
4>	if the uplink grant is addressed to CS-RNTI; or
4>	if the uplink grant is addressed to C-RNTI, and the identified HARQ process is configured for a configured uplink grant:
5>	start or restart the configuredGrantTimer, if configured, for the corresponding HARQ process when the transmission is performed.
4>	if the uplink grant is a configured uplink grant:
5>	if the identified HARQ process is pending:
6>	start or restart the configuredGrantTimer for the corresponding HARQ process when the transmission is performed;
5>	start or restart the cg-RetransmissionTimer, if configured, for the corresponding HARQ process when the transmission is performed.
4>	if the identified HARQ process is pending and the transmission is performed:
5>	consider the identified HARQ process as not pending.



Annex A: autonomous retransmission for DG
The following text is extracted from the NR-U MAC CR R2- 2001924:
The autonomous retransmission for CG is highlighted in green.
	NOTE:	When a single DCI is used to schedule multiple PUSCH, the UE is allowed to map generated TB(s) internally to different HARQ processes in case of LBT failure(s), i.e. UE may transmit a new TB on any HARQ process in the grants that have the same TBS, the same RV and the NDIs indicate new transmission.





	
