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Introduction
In this paper we will discuss the possibilities and impact of URLLC puncturing of eMBB for UL data, similar to the discussion for DL [2].
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Same-UE puncturing
In this scenario the same UE has eMBB data and URLLC data. This may not be a very common scenario since a UE will likely focus on one traffic type during a certain time, either eMBB or URLLC. Also it will in any case be less frequently occurring that the same UE has the two types of UL in a given slot. However, we can consider an industrial robot sending critical sensor data while also streaming video to a control room. Therefore, we will anyway discuss the implications of this type of UL puncturing here.
For the case when a UE has both eMBB in an UL slot and URLLC data in an UL mini-slot we can also discriminate between some main scenarios. 
In this case the UE has received a grant for a slot-length transmission, and it later receives a grant for a mini-slot transmission that are overlapping in time and are both on the same carrier. This second grant can be sent on a mini-slot basis and therefore have a different timing. In this case the latest received grant should be used by the UE, and the planned slot-length transmission should thus be cancelled.
Proposal 1	An UL grant for a mini-slot has priority over an UL grant for a slot if the granted resources is associated overlap in time within the same carrier
Different-UE puncturing
The more commonly occurring case would be a UE1 having min-slot data to transmit on a resource granted or used by another UE2. An obvious problem for this scenario is that UE1 does not know what UE2 is planning or doing. Another problem is that the slot transmission can’t be stopped when started or scheduled, unless new fast indication is added. Such indication could lead to significant burden for the UE and have large specification impact.
Proposal 2	No special stop indication is introduced for terminating an ongoing or scheduled slot/mini-slot transmission.

However, if a UE monitors a (mini-slot TTI) PDCCH, a UL DCI could be transmitted to the UE which would indicate a stop of transmission for the HARQ process in question.

Also for the case of different-UE puncturing we can discriminate between a few scenarios as outlined below.
[bookmark: _Ref473280803]Granted collision
If UE1 sends a mini-slot timed SR to gNB and is given a mini-slot grant, it may well be so that the slot grant to UE2 was already sent. The gNB has thereby scheduled a collision on the resource during the puncturing. The two transmissions could be simultaneously decoded in the gNB, or one or both would fail, in which case gNB would schedule retransmission. The option to do so is allowed by the network.
Observation 1	The network is allowed to schedule colliding transmissions in UL.

Grant-free collision: contention-based access
In this case the UE1 is configured with an UL grant-free resource for mini-slot URLLC transmissions on a resource that has been granted to another UE2 for either eMBB or URLLC traffic. In the case of UE2 having the same mini-slot resource as UE1 this is grant-free contention-based transmission, as further discussed in [1]. In the case UE2 is granted eMBB traffic the situation is similar to that of 2.1.3 and 2.2.1 with additional complexity.
Here, the gNB not only needs to detect the start of a new URLLC transmission, it also needs to identify the UE1. This will be more challenging since the two transmissions will collide, and if the received power is very different, the decoder may have difficulties with these tasks. Therefore, the value of such a solution should be studied further to be allowed. We again note that collisions are especially problematic for URLLC traffic.
Proposal 3	The gain of allowing URLLC puncturing of other-UE eMBB transmission in UL should be clarified if allowed.
Conclusion
In this paper we have observed the following related to UL puncturing:
Observation 1	The network is allowed to schedule colliding transmissions in UL.
[bookmark: _GoBack]Based on the discussion in section 2 we propose the following:
Proposal 1	An UL grant for a mini-slot has priority over an UL grant for a slot if the granted resources is associated overlap in time within the same carrier 
Proposal 2	No special stop indication is introduced for terminating an ongoing or scheduled slot/mini-slot transmission.
Proposal 3	The gain of allowing URLLC puncturing of other-UE eMBB transmission in UL should be clarified if allowed.
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