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1. Introduction
A new WI on NR Industrial Internet of Things has been approved [1], including the following objectives:
· Specify enhancements to address resource conflicts between dynamic grant (DG) and configured grant (CG) PUSCH and conflicts involving multiple CGs [RAN2, RAN1].

In this contribution, we give additional views related to bundle collisions.

2. Discussion
In NR MAC framework, UL dynamic grant (from PDCCH, or from RAR) or UL CG (configured grant) can be received by the MAC entity. Bundle transmission can be configured for both types of grant, in which case MAC entity generates separate UL grants.

In addition to the collision (overlap) cases already discussed (Dynamic/dynamic, dynamic/configured, configured/configured), collisions involving the additional separate UL grants generated in case bundling operation is configured need to be considered.
In order to handle correctly bundle transmission collisions, it is first proposed that UL grant selection is performed in the HARQ entity. There shall be no collision handling (filtering) of UL grants before such UL grants are handled by the HARQ entity, and additional/separate UL grants corresponding to bundle operation are generated.
Proposal 1: UL grant selection should be performed in the MAC entity

It is expected that the rule for UL grant selection for new transmission (i.e. collision handling between UL grants for new transmission) is based on the highest priority of data that can be transmitted in the grant, and that collisions need to be handled only when there is data to be transmitted which can be mapped on the specific UL grant, according to LCH restrictions.

Collision between an UL grant for ReTx from a bundle and UL grant for a ReTx from a another bundle

An example is in figure below (for configured grants, but is applicable as well with dynamic grants).
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Collision between an UL grant for retransmission from a bundle and UL grant for a new transmission

An example is in figure below (for configured grants, but is applicable as well with dynamic grants).


[image: image2.emf]K2 repetitions

P2

K1 repetitions

P1

Collision

Time

K1 repetitions

P1

K2 repetitions

P2

Data Arrival

(mapped to CG1)

Data Arrival

(mapped to CG2)


As a baseline, similar rule as for UL grant selection for initial transmission could be applied. In this option, the bundle with data of higher priority preempts (at least for conflicting transmission occasions) the bundle with data of lower priority.

However, when bundle transmission is preempted by a new transmission (at least for conflicting transmission occasions), the reliability of the transmission of the preempted bundle is impaired. This could be the case for instance if the physical layer is using repetitions to transmit over different beams, and only some repetitions can effectively be used by the UE. In addition, this could be seen as a waste of the radio resource.

If a bundle was preempted, there are 2 main cases: the gNB may have detected the transmission, in which case usual HARQ mechanism can be used (e.g. the gNB can ask for retransmissions), or the gNB may not even have detected the transmission, in which case HARQ mechanism is useless. 
Observation 1: Preempting (part of) a bundle may lead to a failed transmission
In our view, preempting a bundle may not always be the best solution. For instance, it might be useful to allow a different behavior, such as prioritizing bundle retransmissions in case newly arriving data, even though with higher priority, could be handled effectively in a later UL grant.
Proposal 2: Additional mechanisms should be studied to enhance bundle collisions handling
3. Conclusion 

In this contribution, we make the following observations and proposals:

Proposal 1: UL grant selection should be performed in the MAC entity
Observation 1: Preempting (part of) a bundle may lead to a failed transmission
Proposal 2: Additional mechanisms should be studied to enhance bundle collisions handling
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