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1. Introduction
[bookmark: _Hlk505523468]In RAN 1#92 meeting, following agreements have been achieved [1]:
	Agreements:
· Study the options to support dynamic resource sharing between eMBB UL and URLLC UL from different UEs (comparing with existing techniques)
· Option 1: eMBB UE cancels UL transmission when an indication is detected. Details to be discussed/clarified
· UE processing timeline for cancelation
· UE monitoring periodicity
· Group common or UE specific signalling (including the possibility to use eMBB scheduling DCI)
· reliability of indication
· Any impact due to timing advance
· Option 2: UL power control. URLLC UE transmits over the same resource with eMBB UE transmission. The transmission power for URLLC UL is boosted and/or transmission power for eMBB UL is reduced. Details need to be discussed/clarified
· Performance impact to eMBB/URLLC transmission
· How to signal the URLLC transmission power boosting
· How to signal the eMBB transmission power reduction after UL grant
· UE monitoring periodicity
· Processing timeline
· Feasibility of changing eMBB Tx power during the transmission 
· reliability of indication
· Any impact due to timing advance
· Other options including gNB receiver interference cancelation schemes are not precluded
· Aspects to be included in the study
· Processing timeline for grant-based procedure for URLLC in UL
· Applicability of the options to TDD and/or FDD can be studied
· Cases for GB-based & GF-based



In this contribution, we discuss timeline collision between multiple receptions or transmissions for a given UE and for different UEs. 

2. Timeline collision between multiple receptions or transmissions
The options listed in the above agreements are for multiplexing from different UEs, according to the agreements. Between the two options, option 2 would mostly be an implementation issue with some minor updates on power-control parameters/procedures. On the other hand, option 1 requires additional UE implementation to UEs. For different UEs, eMBB UE shall be able to cancel uplink transmission at the middle of the transmission. Considering the required reliability of URLLC, signaling to indicate transmission cancelling to the eMBB UE should satisfy URLLC-level reliability. Besides, option 1 requires UEs to support cancelling behaviors.
If a UE supports cancelling an uplink transmission at a middle of a transmission, this should also be usable to cancel on-going uplink transmission to start transmission of another traffic for the same UE. Therefore, option 1 can address multiplexing of uplink transmissions not only for different UEs but also for the same UE.
The issue is not only for uplink but also for downlink. By default, NR has collision cases listed below:
· PUCCH transmission vs another PUCCH transmission (Fig.1 is an example)
· UE may be required to transmit a PUCCH at the middle of another PUCCH transmission
· PUCCH transmission vs PUSCH transmission
· UE may be required to transmit a PUCCH at the middle of a PUSCH transmission
· UE may be required to transmit a PUSCH at the middle of a PUCCH transmission
· PUSCH transmission vs PUSCH transmission
· UE may be required to transmit a PUSCH at the middle of another PUSCH transmission
· PDSCH reception vs another PDSCH reception
· UE may be required to receive a PDSCH at the middle of another PDSCH reception
· PDSCH reception vs PDCCH monitoring
· UE may be required to receive a PDSCH at the middle of a PDCCH monitoring occasion
· UE may be required to monitor a PDCCH at the middle of a PDSCH reception
[image: ]
Fig.1	Timeline collision between multiple transmissions or receptions.

In order to support low-latency (and high-reliability) operations, NR specifications should allow these cases. Indeed, LTE shortened TTI already supports all the cases.
Proposal 1:
· Specify UE behaviors when multiple transmissions or receptions with different timelines are collided, as part of June drop of Rel.15 NR.
· PUCCH transmission vs another PUCCH transmission (Fig.1 is an example)
· UE may be required to transmit a PUCCH at the middle of another PUCCH transmission
· PUCCH transmission vs PUSCH transmission
· UE may be required to transmit a PUCCH at the middle of a PUSCH transmission
· UE may be required to transmit a PUSCH at the middle of a PUCCH transmission
· PDSCH reception vs another PDSCH reception
· UE may be required to receive a PDSCH at the middle of another PDSCH reception
· PUSCH transmission vs PUSCH transmission
· UE may be required to transmit a PUSCH at the middle of another PUSCH transmission
· PDSCH reception vs PDCCH monitoring
· UE may be required to receive a PDSCH at the middle of a PDCCH monitoring occasion
· UE may be required to monitor a PDCCH at the middle of a PDSCH reception

We consider NR should support following cases. 
1. Receive up to one PDSCH in one slot
2. Receive more than one TDMed PDSCHs in one slot
3. Receive a PDSCH that cancels previously scheduled another PDSCH overlapped in time
4. Receive more than one PDSCHs in one slot
5. Transmit up to one PUSCH in one slot
6. Transmit more than one TDMed PUSCHs in one slot
7. Transmit a PUSCH that cancels previously scheduled another PUSCH/PUCCH overlapped in time
8. Transmit up to one PUCCH in one slot
9. Transmit more than one TDMed PUCCHs in one slot
10. Transmit a PUCCH that cancels previously scheduled another PUSCH/PUCCH overlapped in time

Among them, for 3, 7, 10, there are no corresponding UE features for December drop of Rel.15 NR. It would be difficult to mandate 3, 7, and 10, for all the UEs and therefore, it seems challenging to support UE behaviors for 3, 7, and 10, by the December drop of Rel.15 NR. Our desire is to support these UE behaviors at least by the June drop of Rel.15 NR, as part of URLLC features. As the mechanisms, LTE shortened TTI already specifies all of the above collision cases, such that short-TTI is prioritized over 1ms TTI. NR can borrow the specifications of LTE short-TTI [1]. 
Proposal 2:
· For case 3,
· If valid DL assignments are detected based on C-RNTI/CS-RNTI in PDCCH for more than one PDSCHs in the same time instance for a given carrier, the UE should decode the PDSCH with later starting symbol.
· UE shall provide HARQ-ACK feedback for all of the PDSCHs.
· For case 7,
· If valid UL grants are detected based on C-RNTI/CS-RNTI in PDCCH or configured grant for more than one PUSCHs in the same time instance for a given carrier, the UE should transmit the PUSCH with later starting symbol.
· In case of collision between a PUSCH with starting symbol #n and another PUSCH with starting symbol #n+x where x>0 on a given carrier for a UE,
· The UE shall transmit the PUSCH with starting symbol #n+x
· The UE should attempt to drop/stop the whole/remaining transmission of PUSCH with starting symbol #n
· The UE shall not resume the dropped/stopped transmission
· HARQ-ACK on the PUSCH with starting symbol #n is transmitted on the PUSCH with starting symbol #n+x
· CSI on PUSCH with starting symbol #n is dropped
· For case 10,
· In case of collision between a PUCCH with starting symbol #n and another PUCCH with starting symbol #n+x where x>0 on a given carrier for a UE,
· The UE shall transmit the PUCCH with starting symbol #n+x
· The UE should attempt to drop/stop the whole/remaining transmission of PUCCH with starting symbol #n
· The UE shall not resume the dropped/stopped transmission
· HARQ-ACK on the PUCCH with starting symbol #n is transmitted on the PUCCH with starting symbol #n+x
· CSI on PUSCH with starting symbol #n is dropped

3. Conclusion
In this contribution, we discussed timeline collision between multiple receptions or transmissions for a given UE and for different UEs and proposed following.
Proposal 1:
· Specify UE behaviors when multiple transmissions or receptions with different timelines are collided, as part of June drop of Rel.15 NR.
· PUCCH transmission vs another PUCCH transmission (Fig.1 is an example)
· UE may be required to transmit a PUCCH at the middle of another PUCCH transmission
· PUCCH transmission vs PUSCH transmission
· UE may be required to transmit a PUCCH at the middle of a PUSCH transmission
· UE may be required to transmit a PUSCH at the middle of a PUCCH transmission
· PDSCH reception vs another PDSCH reception
· UE may be required to receive a PDSCH at the middle of another PDSCH reception
· PUSCH transmission vs PUSCH transmission
· UE may be required to transmit a PUSCH at the middle of another PUSCH transmission
· PDSCH reception vs PDCCH monitoring
· UE may be required to receive a PDSCH at the middle of a PDCCH monitoring occasion
· UE may be required to monitor a PDCCH at the middle of a PDSCH reception
Proposal 2:
· For case 3,
· If valid DL assignments are detected based on C-RNTI/CS-RNTI in PDCCH for more than one PDSCHs in the same time instance for a given carrier, the UE should decode the PDSCH with later starting symbol.
· UE shall provide HARQ-ACK feedback for all of the PDSCHs.
· For case 7,
· If valid UL grants are detected based on C-RNTI/CS-RNTI in PDCCH or configured grant for more than one PUSCHs in the same time instance for a given carrier, the UE should transmit the PUSCH with later starting symbol.
· In case of collision between a PUSCH with starting symbol #n and another PUSCH with starting symbol #n+x where x>0 on a given carrier for a UE,
· The UE shall transmit the PUSCH with starting symbol #n+x
· The UE should attempt to drop/stop the whole/remaining transmission of PUSCH with starting symbol #n
· The UE shall not resume the dropped/stopped transmission
· HARQ-ACK on the PUSCH with starting symbol #n is transmitted on the PUSCH with starting symbol #n+x
· CSI on PUSCH with starting symbol #n is dropped
· For case 10,
· In case of collision between a PUCCH with starting symbol #n and another PUCCH with starting symbol #n+x where x>0 on a given carrier for a UE,
· The UE shall transmit the PUCCH with starting symbol #n+x
· The UE should attempt to drop/stop the whole/remaining transmission of PUCCH with starting symbol #n
· The UE shall not resume the dropped/stopped transmission
· HARQ-ACK on the PUCCH with starting symbol #n is transmitted on the PUCCH with starting symbol #n+x
· CSI on PUSCH with starting symbol #n is dropped
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