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Introduction
In this contribution, we propose a solution for HARQ procedure in an error case described in [1], where UE skips an uplink transmission and network falsely requests a retransmission. 
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Discussion
According to the current MAC specification, if a UE is provided with a uplink grant but the UE does not have data to send, it skips the uplink transmission (note:  skipUplinkTxDynamic has to be enabled for UE to skip a dynamic UPLINK grant). 
In [1], an issue regarding skipping uplink transmission is discussed. The scenario is that UE has had an uplink data transmission (say, PDU#1) and it has no more data to send. Then subsequently,
Case 1. If there is a configured uplink grant, UE would skip it since UE has no more data to send. If network is mistaken UE’s non-transmission as failed transmission, it requests a retransmission addressed to UE’s CS-RNTI. If all these grants are associated with the same HARQ process, then per current MAC specification, UE would retransmit PDU#1, as it is still in the HARQ buffer.  
Case 2. If there is dynamic uplink grant with NDI toggled, UE would skip it because NDI is toggled and UE has no new data to send. Again, if network is mistaken UE’s non-transmission as failed transmission, it requests a retransmission addressed to UE’s C-RNTI. If all these grants are associated with the same HARQ process, then per current MAC specification, UE would retransmit PDU#1.
Clearly, the end results in the above two cases are not intended behaviors. To avoid them, the solution proposed in [1] is to flush HARQ buffer after UE skips an uplink transmission. But we think this solution has some issues. 
In Case 1, flushing HARQ buffer is not desirable, because in NR configured uplink grants are not considered for retransmission and thus would not toggle the NDI of PDU #1. As a result, flushing the HARQ buffer would purge the data (PDU#1) that has not been acknowledged yet. We think Case 2 is rather an erroneous implementation by UE, because once NDI for a HARQ process is toggled, any data in the HARQ buffer for that process will not be considered for any future transmissions associated with that process.  
Observation.  Flushing HARQ buffer after skipping an uplink transmission is not desirable. 

We think a better solution is to simply ignore any retransmission requests after the last uplink grant for the same HARQ process is skipped. This solution is based on a very simple, intuitive principle:  if UE skips an uplink transmission, that means UE has no data to send. And if UE did not transmit, it should not retransmit. More importantly, we think this principle has much broader applicability than the solution of flushing HARQ buffer proposed in [1], hence it is a safer change to make to the specification.
Proposal.  UE ignores a retransmission request if the last uplink grant associated with the same HARQ process was skipped.  
In Section 5, we provide a simple text proposal for implementing this solution.
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Conclusion
Based on the above discussion, we’d recommend RAN2 to discuss and decide on the following observation and proposal:
Observation.  Flushing HARQ buffer after skipping an uplink transmission is not desirable.
Proposal.  UE ignores a retransmission request if the last uplink grant associated with the same HARQ process was skipped.  
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5 Text Proposal

	START OF CHANGE


5.4.2.1
HARQ Entity

(…omitted text…)
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; 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 subclause 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 Msg3 buffer and the uplink grant was received in a Random Access Response:

4>
obtain the MAC PDU to transmit from the Msg3 buffer.

3>
else:

4>
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>
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:

5>
start or restart the configuredGrantTimer, if configured, for the corresponding HARQ process when the transmission is performed.
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 of the configured grant 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 of the uplink grant overlaps with a PUSCH of another uplink grant received on the PDCCH for this Serving Cell; or
3> if the last uplink grant associated with the identified HARQ process was skipped:
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 grant:

5>
start or restart the configuredGrantTimer, if configured, for the corresponding HARQ process when the transmission is performed.

When determining if NDI has been toggled compared to the value in the previous transmission the MAC entity shall ignore NDI received in all uplink grants on PDCCH for its Temporary C-RNTI.
	END OF CHANGE
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