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1 Introduction
This document discusses the case of different DCI addressing the same UL subframe, and proposes to prioritise DCIs according to their reception time or whether single or multiple subframes are assigned.
2 UL Scheduling Conflicts in eLAA
For uplink transmissions on an unlicensed carrier, the eNB has the choice between up to four DCI formats 0A/0B/4A/4B, where in addition each of these can constitute a single-stage grant or a triggered (=two-stage) grant.

Each of the DCI formats contains a 'scheduling delay' field that indicates an additional scheduling offset between 0 and 15 subframes
. This implies that DCI transmitted in different subframes n1 and n2 are able to schedule PUSCH transmissions in the same uplink subframe nu. The current specification does not specify any UE behaviour for such a conflict of granted resources. Therefore our understanding is that the UE is free to do any of the following:
a) Transmit PUSCH in subframe nu according to the DCI received in subframe n1
b) Transmit PUSCH in subframe nu according to the DCI received in subframe n2
c) Not transmit any PUSCH in subframe nu if the two received DCIs are inconsistent
Due to this uncertainty, a reasonable eNB scheduler should avoid transmitting conflicting grants. Consequently, the scenario of conflicting granted resources would mainly occur due to a false detection of a DCI at any point of time. However, there may be reasons why the eNB might intentionally send a new DCI in subframe n2:

· The channel conditions have changed and the eNB would like to override an earlier DCI

· The earlier DCI was granting multiple subframes and the eNB would like to update e.g. the LBT or starting/ending symbol to changing conditions, or optimize the transmission parameters such as RV or MCS for a single subframe within the train of subframes

· The eNB would like to extend or shorten the number of granted subframes e.g. in a two-stage grant case after the first stage grant has been transmitted

For any of these use cases, a corresponding UE behaviour needs to be specified; otherwise the eNB should not deliberately send different grants for the same subframe.
In addition, there could even be some uncertainty whether especially a multi-subframe grant should be processed by the UE in subframes after the conflict takes place, i.e. in subframes nu+1 and later. If the UE considers that two DCIs result in a conflict in a given subframe, actually subclause 9.3 mandates the UE to drop the whole DCI: "A UE shall discard the PDCCH/EPDCCH/MPDCCH if consistent control information is not detected".

2.1 UE Behaviour in a conflicting subframe
It is beneficial to prioritize a single-subframe grant over a multi-subframe grant, since the link adaptation and scheduling for single subframes can be optimised for that granted subframe, while the link adaptation and scheduling for multiple subframes is generally a compromise for the granted subframes. If the conflict is not resolved by this rule, then the UE should follow the grant that has been received in a later subframe, as this allows the eNB to change its mind and send updated information to the UE. Following the grant that has been received in an earlier subframe would prohibit the eNB to change its mind, but it would simplify the UE implementation in some aspect because it is not necessary to implement an interrupt/override of an already started procedure; it is sufficient to implement that the later grant is simply ignored.
For following the later received grant, there is some ambiguity to be resolved for two-stage grants, since the UE receives the first and second stage DCIs in different subframes. From the eNB scheduler implementation, the decision to trigger the grant ultimately constitutes the final decision, so that it seems reasonable to consider the reception of the second stage as the corresponding reception time for the purposes of resolving the conflict.

Proposal 1: Clarify the UE behaviour in subframe nu for the case that two different DCI indicate conflicting grants for the same subframe nu.
Proposal 2: If the UE detects conflicting PUSCH assignments for the same subframe nu, the UE shall transmit PUSCH according to the following sequence of priorities:

1) If the conflict results from a single-subframe grant and a multi-subframe grant, the UE follows the single-subframe grant.

2) If the conflict is not resolved by step 1), the UE follows the more recently received grant. In case of triggered scheduling, the UE considers the reception of the second stage as the receiving time of the grant.
2.2 UE Behaviour in subframes after the conflict
If a single-subframe grant is in conflict with a multi-subframe grant in subframe nu, it may still be useful to follow the multi-subframe grant in subframes following the conflict. If no transmission occurs in the conflicting subframe, but transmissions are resumed afterwards, the channel would effectively have been vacated by the UE, so that another LBT might be necessary before resuming the transmissions. If the UE follows behaviour c) in the conflicting subframe, then the conservative behaviour for later subframes is that the UE should not resume MSF transmissions to avoid LBT protocol issues. If the UE follows behaviour a) or b) in the conflicting subframe, then the channel is continuously used by the UE, and therefore MSF transmissions can resume in subframes following the conflict. In any case some clarification about the expected UE behaviour would be important.

Proposal 3: Clarify the UE behaviour in subframes nu+1 and later for the case that two different DCI indicate conflicting grants for the same subframe nu.
3 Conclusion

We propose to specify the UE behaviour for conflicting grants as follows:

Proposal 1: Clarify the UE behaviour in subframe nu for the case that two different DCI indicate conflicting grants for the same subframe nu.
Proposal 2: If the UE detects conflicting PUSCH assignments for the same subframe, the UE shall transmit PUSCH according to the following sequence of priorities:

1) If the conflict results from a single-subframe grant and a multi-subframe grant, the UE follows the single-subframe grant.

2) If the conflict is not resolved by step 1), the UE follows the more recently received grant. In case of triggered scheduling, the UE considers the reception of the second stage as the receiving time of the grant.

Proposal 3: Clarify the UE behaviour in subframes nu+1 and later for the case that two different DCI indicate conflicting grants for the same subframe nu.
� The scheduling offset is between 0 and 3 subframes in case of a triggered grant, with an additional offset of {1;2;3;4;6} subframes indicated by the triggering DCI.
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