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Introduction
According to the agreements achieved in RAN2#108, the subsequent CG resource associated to the same HARQ process can be used for deprioritized MAC PDU transmission, and the TP provided in R2-1916531 is agreed as the baseline.
The TPs can work, as baseline (maybe some details to fix)
UE autonomously transmits the de-prioritized PDU as a new transmission in a CG resource from the same CG configuration (FFS different CG configuration)
The new CG uses the same HARQ process as the deprioritized CG.
The Aut (re-) transmission feature is optional

From the TP, we can see that the configured grant associated to the related HARQ entity will be used for UE-based autonomous transmission. According to legacy specification, the configured grant is delivered to the corresponding HARQ entity only when the certain conditions satisfied. One of the condition is the running status of CG timer (i.e. configuredGrantTimer).
In this paper, we will focus on configuredGrantTimer for UE-based autonomous transmission. 
[bookmark: _Ref178064866]Discussion
In grant overlapping cases, the prioritized grant may arrive before or after the first symbol of the deprioritized MAC PDU transmission occasion. According to legacy MAC specification, when the PUSCH transmission is performed, configuredGrantTimer for the associated HARQ process will be started/restarted. It means if the prioritized grant arrives before the first symbol of the deprioritized MAC PDU transmission occasion, the CG timer for the HARQ process associated to the deprioritized MAC PDU will stop, otherwise, the CG timer will start. 
To decrease the latency of the deprioritized MAC PDU transmission, for deprioritized MAC PDU on configured grant, it is agreed that the subsequent configured grant associated with the same HARQ process of the deprioritized MAC PDU will be used. 
Agreements achieved in RAN2#106:
· For de-prioritized PUSCH on dynamic grant, the UE should store the de-prioritized MAC PDU in the HARQ buffer, to allow gNB to schedule re-transmission using the same HARQ process. 
· For de-prioritized PUSCH on configured grants, a) the UE could store the de-prioritized MAC PDU in the HARQ buffer, to allow gNB to schedule re-transmission. b) FFS if the UE could transmit it using the subsequent radio resources e.g. associated with the same HARQ process
Agreements achieved in RAN2#108:
· UE autonomously transmits the de-prioritized PDU as a new transmission in a CG resource from the same CG configuration (FFS different CG configuration)
· The new CG uses the same HARQ process as the deprioritized CG.
However, as we understood, whether the subsequent configured grant can be used depends on the running status of configuredGrantTimer. According the MAC specification, the configured grant associated to the corresponding HARQ process will not be delivered to HARQ entity if the CG timer is running. Details are elaborated in the following:
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 the configuredGrantTimer for the corresponding HARQ process is not running:
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.
Thus, CG timer is another condition whether the subsequent configured grant is available for deprioritized MAC PDU. It means whether the subsequent configured grant is available for the deprioritized MAC PDU relies on the running status of the associated configuredGrantTimer. If configuredGrantTimer is running, the subsequent configured grant can not be delivered.
[bookmark: _Toc31535689][bookmark: _Toc31619752][bookmark: _Toc31719978][bookmark: _Toc31810506][bookmark: _Toc32502859][bookmark: _Toc32503185][bookmark: _Toc32503230][bookmark: _Toc32527195][bookmark: _Toc32527234][bookmark: _Toc32527348]In grant overlapping cases, the prioritized grant may arrive before or after the first symbol of the deprioritized MAC PDU transmission occasion.
[bookmark: _Toc31535690][bookmark: _Toc31619753][bookmark: _Toc31719979][bookmark: _Toc31810507][bookmark: _Toc32502860][bookmark: _Toc32503186][bookmark: _Toc32503231][bookmark: _Toc32527196][bookmark: _Toc32527235][bookmark: _Toc32527349]As agreed, the subsequent configured grant associated to the same HARQ process of the deprioritized MAC PDU is available for autonomous transmission.
[bookmark: _Toc31535692][bookmark: _Toc31619755][bookmark: _Toc31719981][bookmark: _Toc31810508][bookmark: _Toc32502861][bookmark: _Toc32503187][bookmark: _Toc32503232][bookmark: _Toc32527197][bookmark: _Toc32527236][bookmark: _Toc32527350]As specified, the configured grant cannot be delivered for deprioritized MAC PDU if the configuredGrantTimer of the associated HARQ process is running.
If the CG timer for the HARQ process associated to deprioritized MAC PDU is running, the latency of the deprioritized MAC PDU transmission will not be alleviated since the PUSCH resource is blocked by configuredGrantTimer. The result is against to the purpose of introducing UE-based autonomous transmission. Thus, to support UE autonomous transmission, we propose to modify the condition of CG timer start if the deprioritized MAC PDU is in the identified HARQ process. One simple way is to start/restart CG timer in the first symbol after the end of the corresponding PUSCH transmission, which can make sure no CG timer running when the MAC PDU is not transmitted completely.
[bookmark: _Toc31535693][bookmark: _Toc31619756][bookmark: _Toc31719982][bookmark: _Toc31810509][bookmark: _Toc32502862][bookmark: _Toc32503188][bookmark: _Toc32503233][bookmark: _Toc32527198][bookmark: _Toc32527237][bookmark: _Toc32527351]The latency of the deprioritized MAC PDU transmission will not be alleviated since the configured grant is blocked by configuredGrantTimer. The result is against to the purpose of introducing UE-based autonomous transmission.
Proposal 1 [bookmark: _Toc31535687][bookmark: _Toc31619758][bookmark: _Toc31719984][bookmark: _Toc31810510][bookmark: _Toc32502863][bookmark: _Toc32503191][bookmark: _Toc32503228][bookmark: _Toc32527199][bookmark: _Toc32527238][bookmark: _Toc32527341]To support UE autonomous transmission, modify the condition of CG timer start, i.e. start /restart CG timer in the first symbol after the end of the corresponding PUSCH transmission.

Conclusion
Based on the discussion above, we made the following observations:
Observation 1	In grant overlapping cases, the prioritized grant may arrive before or after the first symbol of the deprioritized MAC PDU transmission occasion.
Observation 2	As agreed, the subsequent configured grant associated to the same HARQ process of the deprioritized MAC PDU is available for autonomous transmission.
Observation 3	As specified, the configured grant cannot be delivered for deprioritized MAC PDU if the configuredGrantTimer of the associated HARQ process is running.
Observation 4	The latency of the deprioritized MAC PDU transmission will not be alleviated since the configured grant is blocked by configuredGrantTimer. The result is against to the purpose of introducing UE-based autonomous transmission.

And propose the following:
Proposal 1	To support UE autonomous transmission, modify the condition of CG timer start, i.e. start /restart CG timer in the first symbol after the end of the corresponding PUSCH transmission.
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Text Proposal
[bookmark: _Toc20428290]5.4.2	HARQ operation
[bookmark: _Toc20428291]5.4.2.1	HARQ Entity
<<< Start of Change >>>
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; or
4>	if the uplink grant is addressed to C-RNTI, and the identified HARQ process is configured for a configured uplink grant:
[bookmark: _GoBack]5>	start or restart the configuredGrantTimer, if configured, for the corresponding HARQ process when the transmission is performed in the first symbol after the end of the corresponding PUSCH transmission.
3>	else:
4>	flush the HARQ buffer of the identified HARQ process.
<<< End of Change >>>
