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1.	Introduction
In this document, MAC open issues related to HARQ are addressed.
2.	Discussion
[Issue 5.3.2.1-1]	RAN2 may need to capture TTI bundling-like operations (e.g. slot aggregation (repetition) and/or multi-slot scheduling (multiple TBs)) for both DL and UL.
In our understanding, multi-slot scheduling with multiple TBs has not yet been supported in NR, it has been introduced for R15 LAA though. Thus, we only need to capture TTI bundling-like operation for slot aggregation and repetition transmissions.
The difference between repetition transmission and slot aggregation are summarized below:
· Repetition transmission
· For configured grants
· Controlled by RepK and RV-rep, which are configured by RRC
· Initial transmission can happen at some point within the bundle as defined by RAN1, i.e., flexible initial transmission within the bundle.
· It should be noted that some of the transmission occasions with RV=0 can be used for initial transmission depending on RV sequence order.
· Slot aggregation
· For dynamic grants
· Controlled by PDCCH while repetition number and RV has not yet been decided.
· It is not clear whether initial transmission can happen at some point within the bundle.
Although RAN1 should finalize the remaining details, RAN2 can discuss and conclude the followings:
Question 1. Repetition transmission and slot aggregation are enabled/disabled separately?
Although the repetition is to improve robustness by considering the radio quality, we think it would be good to enable/disable repetition transmission and slot aggregation separately depending on scheduling plan. For example, in case the radio quality is not good, repetition transmission can be used for configured grabt while higher MCS level can be used for dynamic grant instead of slot aggregation.
Proposal 1. Repetition transmission and slot aggregation are enabled/disabled separately.

In LTE, TTI bundling is enabled/disabled by ttiBundling in RRC while the repetition number is fixed to 4. In NR, however, the repetition number can implicitly indicate enable/disable of repetition transmission or slot aggregation. For example, RepK=1 disables repetition transmission.
Proposal 2. Repetition number implicitly indicates enable/disable of repetition transmission or slot aggregation. 

Proposal 10 and 11 naturally imply that different repetition number and RV sequence order can be used for repetition transmission and slot aggregations.
Proposal 3. Repetition number and RV sequence order are separately configured for repetition transmission and slot aggregation. 

Question 2. Flexible initial transmission within the bundle is support for slot aggregation?
Given that flexible initial transmission is to minimize the resource waste, it would also be beneficial for dynamic scheduling. Moreover, from specification point of view, it wouldn’t add any further complexity as flexible initial transmission within the bundle anyway needs to be supported for repetition transmission of configured grant. On the other hand, if we don’t support flexible initial transmission for slot aggregation of dynamic scheduling, it would require more effort to differentiate the HARQ operation between repetition transmission and slot aggregation.
Therefore, we propose to support flexible initial transmission within the bundle for slot aggregation as well.
Proposal 4. Flexible initial transmission within the bundle is supported for slot aggregation of dynamic scheduling as well.

For configured grants, skipping operation is mandatory while it is configurable for dynamic grants. In case of non-skipping operation, flexible initial transmission means that the MAC may start with padding MAC PDU transmission from the beginning of the bundle but start to transmit a new MAC PDU including data if data becomes available within the bundle. On the other hand, in case of skipping operation, flexible initial transmission means that the MAC may start with skipping uplink transmission from the beginning of the bundle but start a MAC PDU transmission at some point in time within the bundle. 
Therefore, each transmission opportunity should be considered as a separate/single uplink grant so that the remaining uplink grants are still valid even after the MAC skips transmission or performs padding transmission on the previous transmission opportunities.
Proposal 5. For repetition transmission and slot aggregation, each transmission opportunity is regarded as separate/single uplink grant.

3.	Conclusion
Proposal 1. Repetition transmission and slot aggregation are enabled/disabled separately.
Proposal 2. Repetition number implicitly indicates enable/disable of repetition transmission or slot aggregation. 
Proposal 3. Repetition number and RV sequence order are separately configured for repetition transmission and slot aggregation. 
Proposal 4. Flexible initial transmission within the bundle is supported for slot aggregation of dynamic scheduling as well.
Proposal 5. For repetition transmission and slot aggregation, each transmission opportunity is regarded as separate/single uplink grant.
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