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1 Introduction

This paper further discuss the issue for skipping configured grant while the associated HARQ buffer is not flushed as also raised by [1] and [2], and propose our solutions on this issue.
2 Discussion

In our understanding, when a UE skips a configured grant due to there is no MAC PDU to be transmitted, for some reason the network might schedule the UE for retransmission for the same HARQ process as that for the configured grant. In this case, if the HARQ buffer is not empty, the UE would perform retransmission for the buffered data even thought it has been successfully transmitted in a previously allocated grant based on the current specification. The case can be simply illustrated as following:


[image: image1]
We think the case is valid and thus should be solved in the specification.

Observation 1 If UE skips a configured grant, and later receives a retransmission grant, it will retransmit the buffered data in the HARQ process even though it has been transmitted previously.
There are several solutions for this issue:

· Solution 1: flush the associated HARQ buffer upon skipping the grant;

· Solution 2: flush the associated HARQ buffer upon expiry of the configuredGrantTimer;

For solution 1, though it works, it will make the UE frequently perform HARQ buffer flushing even if it has already flushed for each configured grant when there is no MAC PDU to be transmitted. 

For option 2, it also works because the configured grant can only be delivered to HARQ entity when the timer is not running. In this case, there is no way for the UE to skip the configured grant if the timer is running. So if retransmission grant is received, there are only two cases:

· Timer is not running which means the buffer is flushed and the grant will be ignored by the HARQ entity which is the expected behaviour;

· Timer is running but will be restarted when grant is received, in this case, the retransmission will be performed which is also the correct behaviour.
Given the timer is configured by network, it is aware of when the UE performs HARQ buffer flushing, and UE will not do HARQ buffer flushing each when grant is skipped.

Proposal 1 Flush the HARQ buffer upon the associated configuredGrantTimer expiry.
In last meeting, some companies argued that the skipping grant case is also valid for dynamic grant, i.e., UE may skip dynamic grant when there is no data to be transmitted. We don't think this case is valid but if happens, for both C-RNTI grant and CS-RNTI grant received for retransmission, when the HARQ buffer is empty, the HARQ entity should ignore the grant.

However, according to the current specification, for C-RNTI grant received even for retransmission, i.e., NDI is not toggled, when the buffer is empty, the HARQ entity will use it for new transmission. the reason for this behaviour is that, according to R2-091671, UE may miss a PDCCH scheduling new transmission when the buffer is empty. In this case, if another PDCCH is received, UE may regard it as retransmission even though network intends to schedule new transmission.

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
Observation 2 When buffer is empty, and grant was received on PDCCH for C-RNTI, UE performs new transmission, while grant was received on PDCCH for CS-RNTI, UE ignores the grant.

We think for both cases, the UE should ignore the grant since there is no data to be transmitted.
Proposal 2 UE ignores the uplink grant received on PDCCH addressed to C-RNTI when the HARQ buffer is empty and no MAC PDU to be transmitted.

For the above proposal, a corresponding CR has been provided in [3]
3 Conclusion

Based on the discussion in section 2 we propose the following:
Observation 1
If UE skips a configured grant, and later receives a retransmission grant, it will retransmit the buffered data in the HARQ process even though it has been transmitted previously.
Observation 2
When buffer is empty, and grant was received on PDCCH for C-RNTI, UE performs new transmission, while grant was received on PDCCH for CS-RNTI, UE ignores the grant.
Proposal 1
Flush the HARQ buffer upon the associated configuredGrantTimer expiry.
Proposal 2
UE ignores the uplink grant received on PDCCH addressed to C-RNTI when the HARQ buffer is empty and no MAC PDU to be transmitted.
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