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Introduction
In Release 15, “LTE with shortened TTI (i.e., sTTI) is being standardized in order to reduce latency of data transmissions. When sTTI is configured for a UE, it is possible that on a given carrier the legacy PUSCH (scheduled with legacy TTI of 1ms) can collide with sPUSCH (scheduled with sTTI) due to timeline conflict.
In RAN1, it has been agreed (in principle) that: if a collision between PUSCH and sPUSCH occurs, the UE shall stop the PUSCH transmission and proceed to sPUSCH transmission as follows:
· In case of collision between PUSCH and sPUSCH in the same subframe on a given carrier for a UE
· The UE shall attempt to drop/stop as soon as possible (up to UE implementation) the whole/remaining transmission of PUSCH without resuming the transmission

When a PUSCH transmission occurs, our understanding is that subsequent PUSCH HARQ transmissions for the stopped HARQ process can still occur.
If a MAC control element (CE) happens to be in the PUSCH transport block which gets cancelled because of collision with sPUSCH, the transmissions of those CE (BSR, PHR) will be delayed which is not ideal given that they can be time-sensitive. Another issue is if a PUSCH and sPUSCH transmission (across carriers) overlap in time, which transmission should carry a pending CE. In this contribution, we discuss these issues.
Discussions
An example of MAC CE Handling in the Presence of PUSCH and sPUSCH collision is shown below:


[bookmark: _Ref490058311]Figure 1 PUSCH and sPUSCH collides (same carrier)
One option to resolve the above issue (see Figure 1) is as follows:
Proposal 1: When PUSCH collides with sPUSCH and is stopped, the UE should be able to build the pending MAC CE (if any) also into the sPUSCH transport block for timely transmission.
Note that the data payload is not required to be included into sPUSCH but only the MAC CE.
As sTTI has a turn-around timeline (from PDCCH to sPUSCH) roughly 6 times shorter than TTI, the first transmission as well as retransmissions of the MAC CE, if needed, will be completed faster than the same on PUSCH. The eNB is informed earlier of BSR and PHR updates and can adjust scheduling accordingly earlier.
Observation 1: Transmissions of MAC CE (BSR, PHR) can be delayed if it was carried by PUSCH which is stopped due to collision with sPUSCH.
Observation 2: The above Proposal 1 allows for timely transmission (as well as retransmission) of the MAC CE in case of PUSCH and sPUSCH collision.

MAC CE Handling in the Presence of PUSCH and sPUSCH Overlapping Across Carriers
In addition, we consider the case when PUSCH and sPUSCH transmission (across carriers) overlap in time (see Figure 2). Note that simultaneous transmission of both PUSCH and sPUSCH is still FFS in RAN1 but this is likely to be allowed for carriers on different bands. It is still worth discussing which transmission(s) should carry a pending MC CE. The MAC specification does not indicate if the UE shall consider the earliest time of reception of grant (PDCCH or sPDCCH) or the earliest time of transmission on PUSCH or sPUSCH to include the MAC CE. Because of the packet build timeline, the BSR pending is likely cleared during the PUSCH packet building, as the grant is received earlier. However, for the reasons above it is more efficient instead to include the BSR in the sPUSCH transmissions. To reconcile these constraints above we propose: 
Proposal 2: When PUSCH and sPUSCH overlap in time across carriers, the UE may include up to two BSRs for each triggered BSR, in at most one PUSCH and one sPUSCH transmission.

 
[bookmark: _Ref490058453]Figure 2 PUSCH and sPUSCH overlaps in time (across carriers)

Conclusion
For the handling of MAC CE when there is collision between PUSCH and sPUSCH, we propose the following:
Proposal 1: When PUSCH collides with sPUSCH and is stopped, the UE should be able to build the pending MAC CE (if any) also into the sPUSCH transport block for timely transmission.
Proposal 2: When PUSCH and sPUSCH overlap in time across carriers, the UE may include up to two BSRs for each triggered BSR, in at most one PUSCH and one sPUSCH transmission.
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