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1. [bookmark: _Ref521334010]Introduction
[bookmark: OLE_LINK5][bookmark: OLE_LINK17]This contribution discusses remaining issues on the collision on DG PUSCH vs CG PUSCH in the RAN1#102 e- meeting.
In RAN1#102 e-meeting [1], we have conclusion as follows:
	Conclusion:
· In Rel-16, for a DG PUSCH scheduled by a DCI overlapping a CG PUSCH configured with nominal repetition factor K>1,
· If the HARQ process is the same between the DG and the CG, DG may override all remaining repetition occasions after the end of PDCCH reception, under the timeline specified in TS 38.214 section 6.1.
· Otherwise, DG may override only the actual repetition(s) of the CG overlapped with DG, under the timeline specified in TS 38.214 section 6.1.
· No specification change is needed 
Conclusion:
· For the collision between DG PUSCH and CG PUSCH with different priorities, the DG PUSCH can be scheduled overlapping in time with CG PUSCH occasion if Rel-15 timeline satisfies.


In RAN1#101 e-meeting [2], we have conclusion as follows:
	Conclusion
In Rel.15, for a DG PUSCH scheduled by a DCI overriding a CG PUSCH configured with repetition factor K>1,
· If the HARQ process is the same between the DG and the CG, DG overrides all remaining repetition occasions after the end of PDCCH reception, under the timeline specified in TS 38.214 section 6.1.
· Otherwise, DG overrides only the CG repetition overlapped with DG, under the timeline specified in TS 38.214 section 6.1.
Conclusion
There is no consensus in RAN1 for the support of the following
· high priority DG cancel the transmission of low priority CG in the physical layer
· high priority CG cancel the transmission of low priority DG in the physical layer
No further discussion for Rel-16.

Agreement
Send an LS to RAN2 to indicate that RAN1 was not able to reach consensus to support the following cases:
· high priority DG cancel the transmission of low priority CG in the physical layer
· high priority CG cancel the transmission of low priority DG in the physical layer
For further discussion on other details to add to LS: Such as how RAN2 should consider this aspect in their work
Conclusion 
For the collision between DG PUSCH and CG PUSCH with same PHY priority, the DG PUSCH can be scheduled overlapping in time with CG PUSCH occasion if Rel-15 timeline satisfies. 
Note: it is related to other discussion how UE prioritized and transmit one of grants.

Agreement
RAN2 changes MAC specification to accommodate current PHY behavior. With this option, MAC will avoid providing second MAC PDU with the same L1 priority to PHY, meaning that PHY would transmit the packet with lower LCH priority data. 
· Send an LS to RAN2 to inform them of this agreement 



2. Discussion
2.1. DG PUSCH and CG PUSCH with repetition
Based on the agreements in RAN1#101 meeting and RAN1#102 meeting, the collision cases on DG PUSCH and CG PUSCH without repetition or with repetition B have already been discussed and clarified. But there are still remaining cases to be further discussed for DG PUSCH and CG PUSCH when at least one of the PUSCH with repetition including CG PUSCH with repetition A and DG PUSCH, CG PUSCH and DG PUSCH with repetition and CG PUSCH with repetition and DG PUSCH with repetition.
· CG PUSCH with repetition type A and DG PUSCH
Although RAN1 made the agreement on this case for Rel-15, we haven’t discussed this case for Rel-16. Different from Rel-15, DG PUSCH doesn’t always override CG PUSCH in Rel-16. In addition, the number of repetitions for PUSCH repetition type A in Rel-16 can be semi-statically configured or dynamically indicated in activation DCI. 
In order to clarify Rel-16 UE PHY behavior in this case, our proposal is as follows:
Proposal 1: In Rel-16, for a DG PUSCH scheduled by a DCI overriding a CG PUSCH with repetition type A,
· If the HARQ process is the same between the DG and the CG, DG may override all remaining repetition occasions after the end of PDCCH reception, under the timeline specified in TS 38.214 section 6.1.
· Otherwise, DG may override only the CG repetition overlapped with DG, under the timeline specified in TS 38.214 section 6.1.

· DG PUSCH with repetition and CG PUSCH
Based on the below RAN2 specification [4], DG PUSCH with repetition transmissions in a bundle are counted as separate grants. 
	[bookmark: _Toc37296194][bookmark: _Toc46490320]In TS 38.321 g10, 
5.4.2	HARQ operation
[bookmark: _Toc29239836][bookmark: _Toc37296195][bookmark: _Toc46490321]5.4.2.1	HARQ Entity
…
The number of transmissions of a TB within a bundle of the dynamic grant or configured grant is given by REPETITION_NUMBER as follows:
-	For a dynamic grant, REPETITION_NUMBER is set to a value provided by lower layers, as specified in clause 6.1.2.1 of TS 38.214 [7];
-	For a configured grant, REPETITION_NUMBER is set to a value provided by lower layers, as specified in clause 6.1.2.3 of TS 38.214 [7].
If REPETITION_NUMBER > 1, after the initial transmission, REPETITION_NUMBER – 1 HARQ retransmissions follow within a bundle. For both dynamic grant and configured uplink grant, bundling operation relies on the HARQ entity for invoking the same HARQ process for each transmission that is part of the same bundle. Within a bundle, HARQ retransmissions are triggered without waiting for feedback from previous transmission according to REPETITION_NUMBER for a dynamic grant or configured uplink grant. Each transmission within a bundle is a separate uplink grant after the initial uplink grant within a bundle is delivered to the HARQ entity.
For each transmission within a bundle of the dynamic grant, the sequence of redundancy versions is determined according to clause 6.1.2.1 of TS 38.214 [7]. For each transmission within a bundle of the configured uplink grant, the sequence of redundancy versions is determined according to clause 6.1.2.3 of TS 38.214 [7].



So the two cases shown in Figure 1 and Figure 2 are valid in Rel-16. As shown in Figure 1 and Figure 2, these two cases are similar with the case of CG PUSCH with repetition and DG PUSCH.
In order to clarify Rel-16 UE PHY behavior in this case, our proposal is as follows



Figure.1 The collision case between DG PUSCH with repetition and CG PUSCH with the same HARQ ID in time domain


Figure.2 The collision case between DG PUSCH with repetition and CG PUSCH with the different HARQ ID in time domain
Proposal 2: In Rel-16, for a DG PUSCH with repetition factor K>1 scheduled by a DCI overriding a CG PUSCH,
· If the HARQ process is the same between the DG and the CG, CG may override all DG remaining repetition occasions from DG repetition occasion overlapping with CG, under the timeline specified in TS 38.214 section 6.1, and the overriding is achieved no later than the first symbol of CG PUSCH transmission.
· Otherwise, CG may override only the DG repetition overlapped with the CG , under the timeline specified in TS 38.214 section 6.1, and the overriding is achieved no later than the first symbol of CG PUSCH transmission.

· CG PUSCH with repetition and DG PUSCH with repetition
For the overlapping of CG PUSCH with repetition and DG PUSCH with repetition transmission, since each repetition could be considered as a separated grant, the related agreements and proposals could be reused.
2.2. PUSCHs overlapping with UCI piggyback
Based on the RAN2 agreements as shown in [3], it works well for PUSCHs overlapping when there is no UCI piggyback on any of the PUSCH since PHY layer could transmit the PUSCH with PDU. However, when there is UCI piggyback on one of the PUSCH, there seems no consideration of UCI transmission when MAC determines which PDU to be delivered to PHY, which may result in UCI dropping when one PUSCH is selected to transmit UCI but no PDU is generated for such PUSCH due to MAC decision.
	RAN2 has agreed in RAN2#107 that  
For the case when no PDU has been generated at all yet, and there are two grants where one will be de-prioritized (and there is data available for both grants), one PDU is generated by MAC.
This agreement means that in the collision scenario between CG and DG with same/different PHY-priority index, and only one transport block is delivered to PHY, PHY transmit on the grant for which a transport block is delivered and skip the transmission on the other grant.



· Overlapping between DG/CG PUSCH and CG PUSCH with same L1 priority
As shown in Figure 3, PDU for either DG or CG may be delivered to PHY based on LCH priority and PHY is supposed to transmit the corresponding PUSCH. It is possible that MAC delivers a PDU for CG without any PDU delivering for DG, however UCI is supposed to be transmitted on DG in PHY layer, which means by the decision of MAC to deliver CG PDU, UCI is dropped due to no PDU for DG PUSCH which is used to piggyback UCI.  Similar issues exist for overlapping between two CG PUSCHs.


Figure.3 DG-CG with same L1 priority and piggybacked UCI
· Overlapping between DG/CG PUSCH and CG PUSCH with different L1 priorities
For overlapping between LP DG and HP CG, the HP CG may be selected to piggyback UCI as shown in Figure.4. It is possible that MAC delivers a PDU for LP DG to PHY when there is no data in LCH associated with HP CG (HP CG is skipped). However, since the latest time for PDU delivering of HP CG (t2) may be latter than the time point for deciding UCI piggyback on PUSCH (t3), UE could not go back to prepare UCI on PUCCH when there is no PDU for HP CG, which means UCI may be dropped. In addition, similar issues exist for the overlapping between LP CG and HP DG or the overlapping between two CG PUSCHs with different L1 priorities.


Figure.4 LP DG-HP CG with piggybacked UCI
To solve the above issues of UCI dropping, we gives the following proposal and suggest to inform the issues to RAN2 in the reply LS [5].
Proposal 3: we suggest RAN2 considering UCI dropping issue on MAC delivering PDU to PHY by prioritizing PUSCH with UCI piggyback.
2.3. HP CG blocking issue
As shown in Figure 5, when LP DG overlapping with HP CG in the same serving cell, even when satisfying the overriding time, HP data may be blocked by LP DG due to later data arriving (t2 is later than t1) since only one PDU is expected from MAC for overlapping PUSCHs. Similar issues for LP CG overlapping with HP DG when UL skipping is configured for DG.
To solve this issue, we propose to have a restriction of the starting point of LP PUSCH so as to ensure the latest time for PDU delivering for HP PUSCH is no later than the latest time for PDU delivering for LP PUSCH assuming there is little difference between T2 for HP PUSCH and T2 for LP PUSCH in the same serving cell.
Proposal 4: For overlapping between DG PUSCH and CG PUSCH with different priorities, the first symbol of LP PUSCH should be no earlier than the first symbol of HP PUSCH.


Figure.5 LP DG-HP CG with earlier starting point of LP DG

3. Conclusions
In this contribution, we discussed remaining issues on the collision on DG PUSCH and CG PUSCH for NR Rel-16 URLLC. The proposed conclusions are as follows:
Proposal 1: In Rel-16, for a DG PUSCH scheduled by a DCI overriding a CG PUSCH with repetition type A,
· If the HARQ process is the same between the DG and the CG, DG may override all remaining repetition occasions after the end of PDCCH reception, under the timeline specified in TS 38.214 section 6.1.
· Otherwise, DG may override only the CG repetition overlapped with DG, under the timeline specified in TS 38.214 section 6.1.
Proposal 2: In Rel-16, for a DG PUSCH with repetition factor K>1 scheduled by a DCI overriding a CG PUSCH,
· If the HARQ process is the same between the DG and the CG, CG may override all DG remaining repetition occasions from DG repetition occasion overlapping with CG, under the timeline specified in TS 38.214 section 6.1, and the overriding is achieved no later than the first symbol of CG PUSCH transmission.
Otherwise, CG may override only the DG repetition overlapped with the CG , under the timeline specified in TS 38.214 section 6.1, and the overriding is achieved no later than the first symbol of CG PUSCH transmission.
Proposal 3: we suggest RAN2 considering UCI dropping issue on MAC delivering PDU to PHY by prioritizing PUSCH with UCI piggyback.
Proposal 4: For overlapping between DG PUSCH and CG PUSCH with different priorities, the first symbol of LP PUSCH should be no earlier than the first symbol of HP PUSCH.
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