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1   Introduction

RAN1 has agreed in the previous meeting that UE can initiate transmission from one of the K repetition occasions of a configured grant if following criteria is satisfied [1]:
The initial transmission of a TB may start at 
-              the first transmission occasion of the K repetitions if the configured RV sequence is {0,2,3,1},

-              any of the transmission occasions of the K repetitions that are associated with RV=0 if the configured RV sequence is {0,3,0,3},

-              any of the transmission occasions of the K repetitions if the configured RV sequence is {0,0,0,0}, except the last transmission occasion when K=8. 
This contribution discusses the impact of flexible transmission occasion on MAC procedures for configured grant operation.

2   Discussion
Based on the RAN1 agreement for flexible transmission occasion, there are two potential issues from RAN2 perspective that need to be resolved:
2.1   Impact of Configured Grant Timer Operation
Based on approved TS 38.321, the configured grant timer is (re)started after every transmission on a configured uplink grant. Specifically, following text is defined for the same (Section 5.4.2.1 TS 38.321):

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 the uplink grant is a configured uplink grant:
5>
start or restart the ConfiguredGrantTimer, if configured, for the corresponding HARQ process when the transmission is performed.
From flexible transmission occasion, the main point of discussion is defining the starting time instance of configured grant timer. There are three main options for the same:
1) Start the configured grant timer at the first repetition occasion of a configured grant
2) Configured grant timer is started when UE initiates transmission (can be Nth repetition occasion, where N>0) and timer duration is reduced by the difference between 1st repetition occasion and the time when UE starts actual transmission
3) Use the same approach as defined in current MAC spec, i.e. timer is started when UE initiates transmission (can be Nth repetition occasion, where N>0) and timer duration is not varied based on the repetition occasion used by UE for transmission

The first approach does not seem to be feasible as UE may not have received any data from upper layers when first transmission occasion arrives. While for second approach, there does not seem to be any significant benefit achieved by adapting the timer duration. The only advantage is that successive transmission of the same HARQ process can initiate little bit early (as timer expires earlier), however gains achieved are not apparent. The third approach seems to be the least complex procedure without any perceptible drawback.
Proposal 1: Use the same procedure for configured grant timer operation as described in current TS 38.321, i.e. configured grant timer is started when UE initiates transmission of a TB and timer duration is not varied based on the repetition occasion used by UE for transmission
2.2   Selection of Transmission Occasion by UE
Based on arrival of data in the UE buffer, UE needs to decide whether UE can start transmission in the ongoing configured grant (Nth repetition occasion, where N >1) or should it wait for the next configured grant occasion (1st .repetition occasion). Figure-1 depicts both options. We think that the simplest solution for this is to keep this criteria as UE implementation, because grant selection decision also depends on the processing capability of the UE, which should not be specified in TS 38.321. However, to increase clarity on the procedure of TS 38.321, it is possible to include a note in the configured grant section [Section 5.8.2] indicating that UE may initiate transmission from any of the N repetition occasions based on the text specified in TS 38.214

Proposal 2: It is up to UE implementation whether to initiate transmission of a TB using an ongoing configured grant or if it waits for the start of next configured grant occasion

Proposal 3: Introduce a note in 38.321, indicating that UE can initiate transmission of a TB in one of the K repetition occasions of a configured grant according to TS 38.214


Figure 1 Selection of Configured Grant Transmission Occasion by UE
3   Conclusion
Following observations and proposals are made in this paper:
Proposal 1:
Use the same procedure for configured grant timer operation as described in current TS 38.321, i.e. configured grant timer is started when UE initiates transmission of a TB and timer duration is not varied based on the repetition occasion used by UE for transmission
Proposal 2:
It is up to UE implementation whether to initiate transmission of a TB using an ongoing configured grant or if it waits for the start of next configured grant occasion
Proposal 3:
Introduce a note in 38.321, indicating that UE can initiate transmission of a TB in one of the K repetition occasions of a configured grant according to TS 38.214
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