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Discussion and Decision
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Introduction
In this contribution, we consider collision handling for NB-IoT.
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Collision Handling
In eMTC, collision handling is given by –

· Downlink

· In case of collision between SIB1bis transmissions and M-PDCCH/PDSCH repetitions, drop M-PDCCH/PDSCH subframe, the unavailable subframe is counted in the repetition 
· In case of collision between scheduled SI transmissions and a M-PDCCH/PDSCH repetition in the same narrowband in a subframe, the UE shall assume M-PDCCH/PDSCH in the subframe is dropped, and the unavailable subframe is counted in the repetition
· Uplink

· LC/CE UEs drop PUCCH/PUSCH transmissions in the subframes that collide with non-LC/CE UE PRACH resources. 

· LC/CE UEs drop PUCCH/PUSCH transmission in the subframes that collide with eMTC PRACH resources.

· A UE drops PUSCH transmissions in the subframes that collide with the PUCCH (for HARQ-ACK or SR or CQI) transmitted by the UE.
· For HARQ-ACK and SR overlapping when PUCCH is with repetition, drop SR for the remaining transmission.
· In case of collision between dynamically scheduled PUSCH and SPS PUSCH, all remaining repetitions of SPS PUSCH are dropped.
For NB-IoT, the same principle can be used. In the downlink, subframes used for NB-PBCH/NB-PSS/NB-SSS transmissions should already be marked as unavailable subframes. Therefore, there would not be a collision with NB-PDCCH/NB-PDSCH in that case. However, subframes used for NB-SIB1 and SI messages are scheduled by the eNB and therefore collision handling would be needed. The UE will receive this scheduling information from the NB-MIB and NB-SIB1. In this case, the UE drops NB-PDCCH/NB-PDSCH transmissions in the subframes that collide with NB-SIB1 or SI message transmissions.
For the uplink, NB-PRACH has higher priority than NB-PUSCH. Therefore, UE should drop the NB-PUSCH whenever there is a collision. Note that the collision can be partial (e.g. overlapping only on some subcarriers). In this case, it is also proposed to drop the NB-PUSCH to simplify the handling. In addition, NB-PUSCH can be used for ACK/NACK transmission as well. It is up to the eNB to manage scheduling conflict between ACK/NACK and NB-PUSCH data transmission. Although collision is not likely with dynamic scheduling when the eNB manages scheduling conflicts since the UE is half-duplex, this may happen, e.g. in case UE has a preconfigured SPS transmission at the same time as ACK/NACK transmission. In case of collision between ACK/NACK transmission and NB-PUSCH data transmission, even though the eNB may be able to avoid a collision by ensuring that ACK/NACK and NB-PUSCH are scheduled on orthogonal frequency resources, it is proposed that UE will drop the NB-PUSCH data transmission to simplify the handling of the UL transmissions.
In eMTC, dynamically scheduled PDSCH and PUSCH have higher priority than semi-persistent scheduled PDSCH and PUSCH. This will allow the eNB to override SPS transmission in case of pending more important transmissions. This same principle can be used for NB-IoT as well. For collisions between semi-persistent scheduled PDSCH/PUSCH and other channels, same rules as dynamically scheduled PDSCH and PUSCH apply.
Based on the above discussion, we make the following proposal for collision handling in NB-IoT.
Proposal 1: Collision handling in NB-IoT is given by
· Downlink

· 
UE drops NB-PDCCH/NB-PDSCH transmissions in the subframes that collide with NB-SIB1 or SI transmissions. The unavailable subframes are counted in the repetitions.
· Uplink
· UE drops NB-PUSCH transmissions in the subframes that collide with NB-PRACH time-frequency resource. The unavailable subframes are counted in the repetitions.
· UE drops NB-PUSCH data transmissions in the subframes that collide with NB-PUSCH ACK/NACK transmissions by the same UE. The unavailable subframes are counted in the repetitions.
· 
In case of collision between dynamically scheduled NB-PUSCH and SPS NB-PUSCH, SPS NB-PUSCH transmissions are dropped.
· Downlink + Uplink
· In case of collision between dynamically scheduled NB-PDSCH and SPS NB-PUSCH, SPS NB-PUSCH transmissions are dropped.
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Conclusion
In this contribution, we consider collision handling for NB-IoT and make the following proposal –

Proposal 1: Collision handling in NB-IoT is given by

· Downlink

· 
UE drops NB-PDCCH/NB-PDSCH transmissions in the subframes that collide with NB-SIB1 or SI transmissions. The unavailable subframes are counted in the repetitions.
· Uplink
· UE drops NB-PUSCH transmissions in the subframes that collide with NB-PRACH time-frequency resource. The unavailable subframes are counted in the repetitions.
· UE drops NB-PUSCH data transmissions in the subframes that collide with NB-PUSCH ACK/NACK transmissions by the same UE. The unavailable subframes are counted in the repetitions.
· 
In case of collision between dynamically scheduled NB-PUSCH and SPS NB-PUSCH, SPS NB-PUSCH transmissions are dropped. 
· Downlink + Uplink
· In case of collision between dynamically scheduled NB-PDSCH and SPS NB-PUSCH, SPS NB-PUSCH transmissions are dropped. 

