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Introduction
[bookmark: _Ref178064866]According to the agreements achieved up to RAN2#108, LCH-based prioritization selection is applied to the issue on grant collision in Rel-16 IIoT. Up to now, no conclusion is achieved on whether the collided grants are associated to the same or different HARQ processes. In the paper, we will focus on this topic.
Discussion
During the discussion on intra-UE prioritization in IIoT, grant collision scenario includes 3 sub-cases, i.e. DG overlaps CG, DG overlaps DG, and CG overlaps CG. Many discussions focus on how to select the prioritized grant, and RAN2 finally concludes that the same prioritization selection mechanism is applied for all cases. From our point of view, the assumption of previous discussion on grant collision is that collided grants are associated to different HARQ processes. We agree that this is the normal case, but we also think it is the time to pay attention on collided grants associated to the same HARQ process. 
Similarly, grant collision with the same HARQ process also can divide into 3 sub-cases:
· Case1: DG overlaps CG associated with the same HARQ process
This case can further split into the following child case:
1) DG for ReTX, vs. CG for TX
According to the agreements achieved for UE-based autonomous transmission, both DG for re-scheduling and CG for TX can be used for deprioritized MAC PDU. No matter for DG or CG, the associated HARQ process is same as the HARQ process associated to the deprioritized MAC PDU. In this case, UE shall not perform autonomous transmission of the PDU if network has scheduled a retransmission grant for the PDU. Details are elaborated in the following:
· UE autonomously transmits the de-prioritized PDU as a new transmission in a CG resource from the same CG configuration (FFS different CG configuration)
· The new CG uses the same HARQ process as the deprioritized CG.
· The Aut (re-) transmission feature is optional
· The case when the next CG resource cannot be used for a retransmission because of UE processing time limitation can occur (no consensus on whether this is a corner case or a mainstream case). Leave the timeline restriction to UE implementation (we don’t specify a new number, can specify something). 
· UE shall not perform autonomous transmission of the PDU if network has scheduled a retransmission grant for the PDU. FFS whether we specify some time restriction
Thus, a simple derivation is that the case where the ReTX DG overlapping the new TX CG associated with the same HARQ process is supported. 
2) DG for ReTX, vs. CG for ReTX
Currently, the mechanism on CG as ReTX resource is not supported in RAN2, thus, there is no need to handle this case.
3) DG for TX, vs. CG for ReTX
The logic is similar as child case 2). Thus, there is no need to handle this case.
4) DG for TX, vs. CG for TX
The case can exist in the reality. Considering the unified handling for DG vs. CG and the flexibility of gNB scheduling we propose to handle this case similar as child case 1).
In summary, we propose to support all cases where DG overlaps CG associated to the same HARQ process, to keep the unified handling for DG vs. CG and give more flexibility of gNB scheduling. For Case1, DG is prioritized. 
Observation 1 [bookmark: _Toc31710965][bookmark: _Toc31718510][bookmark: _Toc32502783][bookmark: _Toc32526404][bookmark: _Toc32526660]As agreed in intra-UE prioritization, the case where the retransmission overlaps the new transmission associated with the same HARQ process is supported. In this case, DG is prioritized.
[bookmark: _Toc31710968][bookmark: _Toc31718513][bookmark: _Toc32473255][bookmark: _Toc32502786][bookmark: _Toc32526407][bookmark: _Toc32526663]When DG overlaps CG associated to the same HARQ process, no matter which cases DG is always prioritized.
· Case2: DG overlaps DG associated with the same HARQ process
The case always happens when URLLC traffic with lower latency tolerance arrives after the gNB scheduling DG for eMBB traffic. The gNB has no choice but to schedule another DG for URLLC traffic. The subsequent DG may overlap with the previous one, to assure the latency requirement of URLLC traffic. Since the DG scheduling is under the control of gNB, gNB can avoid DGs overlapping associated to the same HARQ process. Even if the HARQ process collision case exists, e.g. the shortage of HARQ process, it also can be seen as a rare case. Considering the time limit for Rel-16 IIoT, we can rely on UE implementation to resolve the rare case.
Observation 2 [bookmark: _Toc31710966][bookmark: _Toc31718511][bookmark: _Toc32502784][bookmark: _Toc32526405][bookmark: _Toc32526661]In majority scenario, the gNB implementation can avoid DGs overlapping associated to the same HARQ process, since the DG scheduling is under the control of gNB.
[bookmark: _Toc31710969][bookmark: _Toc31718514][bookmark: _Toc32473256][bookmark: _Toc32502787][bookmark: _Toc32526408][bookmark: _Toc32526664]RAN2 confirms that the issue on DGs overlapping associated to the same HARQ process can be resolved by implementation.
· Case3: CG overlaps CG associated with the same HARQ process
From our point of view, this case is similar as Case2, with the difference on whether HARQ process ID is pre-defined. Thus, in majority scenarios, gNB can avoid CGs overlapping associated to the same HARQ process. Even if the HARQ process collision case exists, e.g. the shortage of HARQ process, it also can be seen as a rare case. Considering the time limit for Rel-16 IIoT, we can rely on UE implementation to resolve the rare case
Observation 3 [bookmark: _Toc31710967][bookmark: _Toc31718512][bookmark: _Toc32502785][bookmark: _Toc32526406][bookmark: _Toc32526662]Case3 is similar as case2.
[bookmark: _Toc31710970][bookmark: _Toc31718515][bookmark: _Toc32473257][bookmark: _Toc32502788][bookmark: _Toc32526409][bookmark: _Toc32526665]RAN2 confirms that the issue on CGs overlapping associated to the same HARQ process can be resolved by implementation.
[bookmark: _Toc528848624]Conclusion
Based on the discussion above, we made the following observations:
Observation 1	As agreed in intra-UE prioritization, the case where the retransmission overlaps the new transmission associated with the same HARQ process is supported. In this case, DG is prioritized.
Observation 2	In majority scenario, the gNB implementation can avoid DGs overlapping associated to the same HARQ process, since the DG scheduling is under the control of gNB.
Observation 3	Case3 is similar as case2.

And propose the following:
[bookmark: _GoBack]Proposal 1	When DG overlaps CG associated to the same HARQ process, no matter which cases DG is always prioritized.
Proposal 2	RAN2 confirms that the issue on DGs overlapping associated to the same HARQ process can be resolved by implementation.
Proposal 3	RAN2 confirms that the issue on CGs overlapping associated to the same HARQ process can be resolved by implementation.
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