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1 Introduction
In RAN1 previous meeting, the following agreements on collision PRACH were made [1]:
· When PRACH resource and PUSCH collide, PUSCH is postponed.
· For collision with SRS

· A UE can assume that NB-IoT downlink subframe#0 is aligned with LTE subframe#0 for in-band deployment.

· 4 bits srs-SubframeConfig in Table 5.5.3.3-1 of TS36.211 can be broadcasted as the NB-IoT configuration field regarding the avoidance of LTE SRS in time domain.

· If srs-SubframeConfig is broadcasted, the NB-IoT symbols that collide with LTE SRS positions are assumed not to be used by NB-IoT UE by default:

· For multi-tone transmission with repetition, puncturing is used to transmit NB-PUSCH.

· If srs-SubframeConfig is broadcasted, information can be included in higher layer UE-specific signaling to inform UE to use all NB-IoT symbols for NB-PUSCH transmission. The detailed design is up to RAN2.
· SRS avoidance

· For a NB-IoT symbol that is assumed not to be used by NB-IoT UE due to avoidance of LTE SRS collision: 

· Puncturing is applied on this symbol for single tone NB-PUSCH transmission and multi-tone NB-PUSCH transmission without repetition (Z=1) 

· Collisions

· UEs in lower coverage treat NPRACH opportunities that collide with NPRACH opportunities of higher coverage level(s) as invalid. 

· UEs only use valid NPRACH opportunities for Msg1 transmission
· TX collisions
· For standalone and guard band operations, NB-IoT channels and signals, except NB-PBCH, occupy the REs corresponding to “LTE CRS” calculated according to physical Cell_ID.

· There is no NB-IoT signaling of LTE CSI-RS or PRS.

· NB-PDCCH and NB-PDSCH are rate matched around LTE CRS for in-band operation.
· Valid subframe configuration

· In the subframes that contain PSS/SSS/PBCH/NB-SIB1 in the carrier that contain PSS/SSS/PBCH/NB-SIB1

· these subframes are invalid subframes i.e. to postpone the transmission regardless of the signalling.
· Monitoring

· An NB-IoT UE that has received a grant from an NB-PDCCH is not required to monitor NB-PDCCH for any further DL or UL grant during the time period between the end of the NB-PDCCH that schedules the grant and the start of the corresponding NB-PDSCH or NB-PUSCH transmission

In this contribution, we discuss remaining collision handling issues for NB-IoT.
2 Collision handling for NB-IoT
· Collision between NPRACH and LTE SRS transmission

Similar to NPUSCH, when NPRACH repetition collides with LTE SRS transmission, one possible option is that NPRACH symbols overlapping with LTE SRS transmission can be considered as unavailable NPRACH resource and are punctured. However, puncturing may cause significant degradation of NPRACH performance especially when more frequent LTE SRS transmission (i.e., srs-SubframeConfig = 0) is configured. In this case, no additional handling would be preferable, i.e., all the NPRACH symbols are always used.
Proposal 1: When NPRACH collides with LTE SRS transmission, no additional handling is needed.
· Collision between NPUSCH format 1 and NPUSCH format 2
According to the agreement “An NB-IoT UE that has received a grant from an NB-PDCCH is not required to monitor NB-PDCCH for any further DL or UL grant during the time period between the end of the NB-PDCCH that schedules the grant and the start of the corresponding NB-PDSCH or NB-PUSCH transmission”, the eNB would not schedule NPUSCH format 1 to the same UE before the end of NPDSCH transmission. It is easy for the eNB to avoid scheduling transmission of NPUSCH format 1 during transmission of NPUSCH format 2. In other words, the collision between NPUSCH format 1 and NPUSCH format 2 can be avoided by eNB implementation.
Proposal 2: The collision between NPUSCH format 1 and NPUSCH format 2 can be avoided by eNB implementation.
· Collision between NPUSCH format 2 and NPRACH

The collision between NPUSCH format 2 and NPRACH may be avoided by eNB implementation. To ensure the performance of NPUSCH format 2, NPUSCH format 2 shall be postponed to next valid subframes if collides with NPRACH.
Proposal 3: NPUSCH format 2 shall be postponed to next valid subframes if collides with NPRACH.
· Collision between SI transmissions and UE-specific NPDCCH/NPDSCH repetitions
According to current agreement, SI scheduling information is provided in NB-SIB1. NB-IoT UEs can get the information of subframes occupied by SIs after NB-SIB1 decoding. It is easy for a NB-IoT UE to resolve the collision issue between SI transmissions and UE-specific NPDCCH/NPSCH repetitions. If UE-specific NB-PDCCH/NB-PDSCH repetitions are collided with a SI transmission, the UE-specific NB-PDCCH/NB-PDSCH repetitions shall be postponed to next valid subframes. 
Proposal 4: The UE-specific NB-PDCCH/NB-PDSCH repetitions shall be postponed to next valid subframe if they collide with SI transmissions.
· Collision between SI transmissions and paging/RAR
 To ensure the performance of paging/RAR, if RAR/paging transmission is collided with SI transmissions, RAR/paging transmission shall be postponed to next valid subframe.
Proposal 5: RAR/Paging transmission shall be postponed to next valid subframe if collided with SI transmissions.
3 Conclusions
In this contribution, we have discussed remaining collision handling issues. We make the following proposals:
Proposal 1: When NPRACH collides with LTE SRS transmission, no additional handling is needed.

Proposal 2: The collision between NPUSCH format 1 and NPUSCH format 2 can be avoided by eNB implementation.

Proposal 3: NPUSCH format 2 shall be postponed to next valid subframes if it collides with NPRACH.
Proposal 4: The UE-specific NPDCCH/NPDSCH repetitions shall be postponed to next valid subframe if they collide with SI transmissions.
Proposal 5: RAR/Paging transmission shall be postponed to next valid subframe if it collides with SI transmissions.
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