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1 Introduction

This contribution discusses remaining details of the autonomous retransmission functionality which was introduced for I-IOT. In particular the consideration of the UE processing timeline for UE autonomous Retransmissions is addressed here.
2 Discussion

According to the current CR to TS38.321, a UE configured for autonomous retransmission, i.e. also referred to as MAC entity configured with autonomousReTx, checks whether to trigger an autonomous Retransmission on a configured grant – among other criteria – based on the priority state (deprioritized/prioritized uplink grant) of the immediate previous configured uplink grant for the same HARQ process.

	3>
else if the MAC entity is configured with autonomousReTx; and
3>
if this uplink grant is a configured grant which is a prioritized uplink grant; and
3>
if a MAC PDU had already been obtained for this HARQ process; and

3>
if the previous configured uplink grant for this HARQ process was de-prioritized; and

3> if a transmission of the obtained MAC PDU has not been performed; 

4>
consider the MAC PDU has been obtained.
3>
else if the MAC entity is not configured with lch-basedPrioritization; or
3>
if this uplink grant is a prioritized uplink grant:
4>
obtain the MAC PDU to transmit from the Multiplexing and assembly entity, if any;


However considering the UE processing time, i.e. time for preparation of the autonomous retransmission which may be equal to Tproc,2, the duration between a deprioritized configured grant and the next available configured grant for the same HARQ process may not provide enough UE processing time; It is assumed here that similar/same timeline requirements as specified in TS38.214 for the processing of dynamic grants are also applicable for UE autonomous transmission of a deprioritized CG PDU. Further, CG periodicity values (e.g., sym2, sym7, sym1x14, sym2x14) supported in Rel-15 can be lower than the PUSCH preparation time specified in TS 38.214 (which can be as high as 36 symbols). Note that with low CG periodicity, duration between a deprioritized CG PUSCH and next CG PUSCH occasion for the same HARQ process (used for UE autonomous transmission) can be small and may not provide enough UE processing time.

Therefore the autonomous retransmission may not take place on the immediate next configured grant PUSCH following a deprioritized configured uplink grant but potentially on the first of the subsequent configured grant PUSCH(s) which is at least Tproc,2 after the deprioritized CG PUSCH. The following figure illustrates the issue. 
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Therefore when checking the condition for triggering an autonomous Retransmission, the UE should not check whether the previous configured uplink grant for this HARQ process was deprioritized, but rather whether the previous configured uplink for which UE made a transmission attempt was de-prioritized.
Proposal 1: In order to consider the UE processing timeline, when checking the condition for triggering an autonomous Retransmission, UE should not check whether the immediate previous configured uplink grant for this HARQ process was deprioritized, but rather whether the previous configured uplink for which UE made a transmission attempt was de-prioritized.
A text proposal for TS38.321 is presented in the following (red part). 

	4>
if the Random Access procedure was successfully completed upon receiving the uplink grant:

5>
indicate to the Multiplexing and assembly entity to include MAC subPDU(s) carrying MAC SDU from the obtained MAC PDU in the subsequent uplink transmission;

5>
obtain the MAC PDU to transmit from the Multiplexing and assembly entity.

3>
else if the MAC entity is configured with autonomousReTx; and
3>
if this uplink grant is a configured grant which is a prioritized uplink grant; and
3>
if a MAC PDU had already been obtained for this HARQ process; and

3>
if the previous configured uplink grant for this HARQ process for which the last transmission attempt of the MAC PDU was made was de-prioritized; and
3> if a transmission of the obtained MAC PDU has not been performed; 

4>
consider the MAC PDU has been obtained.
3>
else if the MAC entity is not configured with lch-basedPrioritization; or
3>
if this uplink grant is a prioritized uplink grant:
4>
obtain the MAC PDU to transmit from the Multiplexing and assembly entity, if any;




Prioritization of dynamic ReTx over autonomous ReTx
According to current CR to TS38.321, it is up to UE implementation whether to prioritize a dynamic retransmission grant or a configured uplink grant – used for autonomous retransmission –for cases where both grants have an overlapping PUSCH duration, since the priorities of both grant are equal (same MAC PDU is scheduled for transmission by the two grants). The intended behaviour for such case should be though in our understanding that UE follows the dynamic uplink grant scheduling the retransmission. 

Proposal 2: UE prioritizes a dynamically scheduled retransmission over an autonomous retransmission on a configured uplink grant, for cases when the PUSCH duration(s) of both grants are overlapping. 
One scenario which should be further discussed is shown in the following figure. gNB schedules a dynamic retransmission of a deprioritized MAC PDU by means of a PDCCH, whereas the PDCCH is received some time before a subsequent CG PUSCH on which an autonomous retransmission would be performed. It should be noted that even though the PDCCH is received before the CG PUSCH, the corresponding PUSCH scheduled by the PDCCH occurs after the autonmous retransmission opportunity. The question is, whether UE should cancel the autonomous retransmission for such cases, i.e. PDCCH scheduling a dynamic retransmission of a MAC PDU is received before the PUSCH resources considered for the autonomous retransmission. 
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Even though it might be beneficial to cancel the autonomous retransmission for the case depicted in the figure above, we think that specifying such UE behavior would introduce further complexity. Essentially we think that a “cut-off time” would need to be defined, i.e. preconfigured time before the start of the configured uplink grant PUSCH used for autonomous retransmission, in order to ensure that UE has sufficient time to cancel the autonomous retransmission. Therefore we have some slight preference that UE doesn’t cancel the autonomous retransmission for such cases. 
Proposal 3: RAN2 to discuss whether UE should cancel an autonomous retransmission for cases when a PDCCH scheduling a dynamic retransmission of the deprioritized TB is received before the PUSCH used for the autonomous retransmission whereas the PUSCH corresponding to the PDCCH occurs after the PUSCH resource for the autonomous retransmission. 

3 Conclusion
This contribution discusses remaining details of the autonomous retransmission functionality introduced for I-IOT. It is proposed to agree on the following:
Proposal 1: In order to consider the UE processing timeline, when checking the condition for triggering an autonomous Retransmission, UE should not check whether the immediate previous configured uplink grant for this HARQ process was deprioritized, but rather whether the previous configured uplink for which UE made a transmission attempt was de-prioritized.
Proposal 2: UE prioritizes a dynamically scheduled retransmission over an autonomous retransmission on a configured uplink grant, for cases when the PUSCH duration(s) of both grants are overlapping.
Proposal 3: RAN2 to discuss whether UE should cancel an autonomous retransmission for cases when a PDCCH scheduling a dynamic retransmission of the deprioritized TB is received before the PUSCH used for the autonomous retransmission whereas the PUSCH corresponding to the PDCCH occurs after the PUSCH resource for the autonomous retransmission.
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