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1 Introduction

In RAN2 #100 meeting, the TTI was removed from the MAC specification, which means some operation which was previously in LTE based on TTI should be based on other timing or events. For example, for configured uplink grant delivery to HARQ entity, in LTE, it was delivered to HARQ entity per TTI. However, in NR, it seems all the configured grants are delivered to HARQ entity at one time when the configured uplink grant is activated. In this contribution, we aim to clarify this behaviour and propose the corrections.
2 Discussion

In the latest MAC specification (v15.3.0, 2018-09), the configured grant will be delivered to HARQ entity when it is configured and activated. This delivery is done when the PDCCH indicating type 2 configured grant activation is received.
1>
else if an uplink grant for this PDCCH occasion has been received for this Serving Cell on the PDCCH for the MAC entity's CS-RNTI:
2>
if the NDI in the received HARQ information is 1:

3>
consider the NDI for the corresponding HARQ process not to have been toggled;

3>
start or restart the configuredGrantTimer for the corresponding HARQ process, if configured;

3>
deliver the uplink grant and the associated HARQ information to the HARQ entity.

2>
else if the NDI in the received HARQ information is 0:

3>
if PDCCH contents indicate configured grant Type 2 deactivation:

4>
trigger configured grant confirmation.

3>
else if PDCCH contents indicate configured grant Type 2 activation:

4>
trigger configured grant confirmation;

4>
store the uplink grant for this Serving Cell and the associated HARQ information as configured uplink grant;

4>
initialise or re-initialise the configured uplink grant for this Serving Cell to start in the associated PUSCH duration and to recur according to rules in subclause 5.8.2;

4>
set the HARQ Process ID to the HARQ Process ID associated with this PUSCH duration;

4>
consider the NDI bit for the corresponding HARQ process to have been toggled;

4>
stop the configuredGrantTimer for the corresponding HARQ process, if running;

4>
deliver the configured uplink grant and the associated HARQ information to the HARQ entity.

Then later, for each configured grant, the delivery will be performed again even for the same configured grant which has already delivered to HARQ entity in the above procedure, as shown in the following description:

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 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.

Based on the description, when the activation indicated by PDCCH is received, the configuredGrantTimer is stopped so the first configured grant is delivered to HARQ entity. Then for each configured uplink grant, when it is activated, the MAC entity will performs the delivery to HARQ entity including the first one again. Since the timer is already stopped, so the first configured grant will be delivered to HARQ entity again, as shown in the following figure:
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Observation 1 MAC entity will perform duplicate delivery of the first type 2 configured grant after activation PDCCH is received.
For the configured downlink assignment, the issue is the same. As shown in the following description from MAC specification:

2>
if the NDI in the received HARQ information is 0:

3>
if PDCCH contents indicate SPS deactivation:

4>
clear the configured downlink assignment for this Serving Cell (if any);

4>
if the timeAlignmentTimer, associated with the TAG containing the Serving Cell on which the HARQ feedback is to be transmitted,  is running:

5>
indicate a positive acknowledgement for the SPS deactivation to the physical layer.

3>
else if PDCCH content indicates SPS activation:
4>
store the downlink assignment for this Serving Cell and the associated HARQ information as configured downlink assignment;

4>
initialise or re-initialise the configured downlink assignment for this Serving Cell to start in the associated PDSCH duration and to recur according to rules in subclause 5.8.1;

4>
set the HARQ Process ID to the HARQ Process ID associated with this PDSCH duration;

4>
consider the NDI bit for the corresponding HARQ process to have been toggled;

4>
indicate the presence of a configured downlink assignment for this Serving Cell and deliver the stored HARQ information to the HARQ entity.
When the PDCCH indicating SPS activation is received, the MAC entity will indicate the presence of a configured downlink assignment and deliver the stored HARQ information to the HARQ entity. Again, the MAC entity will perform the following procedure:
For each Serving Cell and each configured downlink assignment, if configured and activated, the MAC entity shall:

1>
if the PDSCH duration of the configured downlink assignment does not overlap with the PDSCH duration of a downlink assignment received on the PDCCH for this Serving Cell:

2>
instruct the physical layer to receive, in this PDSCH duration, transport block on the DL-SCH according to the configured downlink assignment and to deliver it to the HARQ entity;

2>
set the HARQ Process ID to the HARQ Process ID associated with this PDSCH duration;

2>
consider the NDI bit to have been toggled;

2>
indicate the presence of a configured downlink assignment and deliver the stored HARQ information to the HARQ entity.
In other words, like the configured uplink grant, the presence of configured downlink assignment will be indicated to HARQ entity again and the HARQ information will be delivered to HARQ entity twice.
Observation 2 MAC entity will perform duplicate indication of the presence of configured downlink assignment and delivery the stored HARQ information to the HARQ entity.

We think this is not the intended behaviour, even though HARQ entity can anyway identify these two configured grants delivered are exactly the same, however MAC should still avoid to deliver the same grants, also to the downlink configured grant.
It should be noted that in LTE, this case will not happen since the delivery is based on TTI operation, if the configured grant is delivered to HARQ entity when activation is indicated in PDCCH, it will not be delivered again.
Proposal 1 MAC entity should avoid duplicate delivery of configured grant/assignment and the associated HARQ information to HARQ entity.
For the above proposal, a corresponding CR has been provided in [1]
3 Conclusion

Based on the discussion in section 2 we propose the following:
Observation 1
MAC entity will perform duplicate delivery of the first type 2 configured grant after activation PDCCH is received.
Observation 2
MAC entity will perform duplicate indication of the presence of configured downlink assignment and delivery the stored HARQ information to the HARQ entity.
Proposal 1
MAC entity should avoid duplicate delivery of configured grant/assignment and the associated HARQ information to HARQ entity.
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