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Introduction
NR should support different types of services having different latency requirements and/or data priorities. This is achieved by supporting different transmission durations, i.e., mini-slot or slot transmission. Dynamic multiplexing of different transmission durations should be supported within the same time and/or frequency resources. The advantage associated to dynamic multiplexing is better resource sharing and utilization among data traffic with different latency requirements and/or priorities. 
Prioritization of the mini-slot based transmission over slot-based transmission may lead to the need of puncturing the on-going slot transmissions with mini-slot. For the puncturing in UL, we can further separate between two cases: 
i.	mini-slot data from UE1 punctures slot data from UE1 (intra-UE puncturing) and, 
ii.	mini-slot data from UE1 punctures slot data from UE2 (inter-UE puncturing). 
In this contribution we discuss the RAN2 implications for the 2nd case i.e. inter-UE puncturing. Details on intra-UE puncturing can be found in the companion contribution [1].
[bookmark: _Ref178064866]Discussion
The inter-UE puncturing, when a UE i.e. UE1 having mini-slot transmission (also called puncturing UE) to transmit on a resource granted or used by another UE i.e. UE2 having slot-transmission (also called punctured UE), may be more overlapping in time and frequency compared to the intra-UE puncturing case (i.e. when the same UE has two overlapping transmissions). In this case, UE1 does not yet have the required UL resources.  
Note that semi-persistent scheduling is supported in NR, in particular for UEs demanding low-latency UL access. However, how the collided transmissions between UEs can be distinguished is not clear yet from RAN1 perspective. Nevertheless, as the baseline a UE with mini-slot data should send SR, for the gNB to act on as it sees fit. 
[bookmark: _Toc481861135][bookmark: _Toc481861153]The baseline operation for any UE in need of resources, independent of puncturing, is to send SR.
An obvious problem in an inter-UE puncturing scenario is that one UE i.e. UE1 does not know the other UEs’ i.e. UE2's current and/or upcoming transmissions. One solution would be to send an indication message to UE2 with slot-transmission to suspend/cancel the UL transmission. The advantage of suspending/cancelling the UL transmission of UE2 is better resource sharing and utilization. In particular, mini-slot data transmission might be infrequent and sporadic, and require a large frequency resources to meet the reliability requirements e.g. the URLLC.
As it takes time for the network to generate the indication message and the UE to process the message and stop the transmission, the network can target the scenario in which the punctured UE has a long on-going transmission duration, such as slot or multi-slots. One other scenario is that the punctured-UE’s UL transmission is scheduled in the future and hasn’t started yet. 
[bookmark: _Toc481861136][bookmark: _Toc481861154]To enable puncturing, the network may, e.g. upon receiveing SR for high priority data from a UE (i.e. the puncturing UE), send a suspend message to another UE (i.e. the punctured UE) to suspend its scheduled or ongoing transmission.
The suspend message might be sent during or even before the punctured UE’s scheduled UL resources. In this case, proper actions at the UE side need to be clarified. The suspend message could be an UL grant for retransmission, i.e. with NDI not toggled. After receiving this UL grant, the UE suspends the on-going transmission or cancels the scheduled transmission (i.e., interpreting that the current transmission fails), and re-transmits later according to the timing of the newly received UL grant. We note that the UE needs to perform actions on the physical layer (suspend the transmission) and actions on MAC (reschedule the transmission). The actions on physical layer need to be confirmed by RAN1.
[bookmark: _Toc481861236]The UE shall suspend an ongoing transmission if it receives an UL grant with NDI not toggled if the grant contains the same HARQ process ID as the ongoing transmission (pending RAN1 agreements).
[bookmark: _Toc481861237]The MAC entity shall suspend or reschedule a future transmission on a HARQ process if it receives an UL grant for the same HARQ process with NDI not toggled and trigger a retransmission according to the new grant, similar to LTE.
The UE might need time to stop the transmission, but the stopping time should be in general smaller than the smallest time to prepare for a new data transmission, i.e., the time between receiving an UL grant and the data transmission. This timing of new data preparation information is conveyed in the UE category, and will be available. So as starting point, the processing time to stop the ongoing transmission can simply be the same as the processing time for starting the retransmission.
This requires that punctured UE is configured to monitor the UL grant at short intervals, so that this message could be received. This might be problematic in TDD, since the message cannot be sent while UE is transmitting during the UL period. However, this can be useful for the scenario where the punctured UE also needs to monitor on the mini-slot level for other low-latency services running on mini-slots. This could also be useful for the case in which the punctured UE is allocated multiple granted slots and monitors only slot-level PDCCH.
[bookmark: _Toc481861137][bookmark: _Toc481861155]A UE with slot-level transmissions needs to monitor PDCCH to receive the suspend message. This is configured by the network.
It should be underlined that monitoring of PDCCH is configured by the network. Some UEs may be configured to read PDCCH often, while others are not. With the additional tool of UE suspend the network can free up appropriate resources to schedule mini-slot data for, for example, URLLC data with high reliability requirement.
[bookmark: _Toc481861138][bookmark: _Toc481861156]Even if not all UEs can be suspended in time, the possibility of UE suspend helps the scheduling of puncturing UE with mini-slot data.
Conclusion
In section 2 we made the following observations:
Observation 1	The baseline operation for any UE in need of resources, independent of puncturing, is to send SR.
Observation 2	To enable puncturing, the network may, e.g. upon receiveing SR for high priority data from a UE (i.e. the puncturing UE), send a suspend message to another UE (i.e. the punctured UE) to suspend its scheduled or ongoing transmission.
Observation 3	A UE with slot-level transmissions needs to monitor PDCCH to receive the suspend message. This is configured by the network.
Observation 4	Even if not all UEs can be suspended in time, the possibility of UE suspend helps the scheduling of puncturing UE with mini-slot data.

Based on the discussion in section 2 we propose the following:
Proposal 1	The UE shall suspend an ongoing transmission if it receives an UL grant with NDI not toggled if the grant contains the same HARQ process ID as the ongoing transmission (pending RAN1 agreements).
Proposal 2	The MAC entity shall suspend or reschedule a future transmission on a HARQ process if it receives an UL grant for the same HARQ process with NDI not toggled and trigger a retransmission according to the new grant, similar to LTE.
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