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1 Introduction

At previous RAN1 meetings on NB-IoT, it was agreed that [1]:

· The following resource mapping rules are complied with:
· The first 3 LTE OFDM symbols are not used by NB-PSS/NB-SSS
· FFS for special subframe in TDD
· NB-PSS/NB-SSS are punctured by LTE CRS (if a collision exists)
· FFS for CRS ports 2,3 in FS2
· NB-PSS/SSS occupy fixed number of OFDM symbols in each synchronization subframe 
· Extended CP if supported: NB-PSS and NB-SSS span 9 OFDM symbols and Y OFDM symbols in each subframe transmitting synchronization signal 

· One value of Y to be selected in the range 6 to 9, at least for FDD
FFS: NB-PSS/SSS are punctured by LTE CSI-RS and PRS if collision occurs
· NB-PBCH is rate matched around 4 port LTE CRS location based on PCID from NB-SSS

· It is not precluded the PCID from NB-SSS is different from the LTE PCID

· Note that the PCID from NB-SSS and the LTE PCID indicate the same LTE CRS position

· The time interval where MIB remains unchanged is 640 ms
· The number of CRS ports is indicated by NB-MIB. 

· The configuration of NB-PRACH resource is given by

· Periodicity (3 bits)

· {40, 80, 160, 240, 320, 640, 1280, 2560} ms

· When PRACH resource and PUSCH collide, PUSCH is postponed
This document discusses the remaining issues regarding the procedures for colliding transmissions colliding between legacy LTE and NB-IoT and between different NB-IoT physical layer channels.
2 Downlink
For in-band operation, the collision of legacy LTE reference signals and NB-IoT downlink physical layer channels and signals should be considered. 

NB-PSS/SSS should be punctured by legacy LTE reference signals to minimize the impact on legacy LTE performance. Similarly, NB-RS should also be punctured by LTE CSI-RS and PRS if collision occurs.
Proposal 1:  NB-PSS/NB-SSS and NB-RS are punctured by LTE CSI-RS and PRS if collision occurs.
According to the agreements, NB-IoT UE can get the position of LTE CRS in NB-MIB. Consequently, rate matching around LTE CRS can be applied to NB-PDCCH and NB-PDSCH to mitigate the impact on performance. In contrast, the position information of LTE CSI-RS and PRS is not indicated to NB-IoT UE. The only way to avoid the impact on legacy LTE is to puncture the REs occupied by LTE CSI-RS for all the NB-IoT downlink channels. 
Proposal 2: NB-PDCCH and NB-PDSCH are rate matched around LTE CRS for in-band operation.
Proposal 3: NB-PBCH, NB-PDCCH and NB-PDSCH are punctured by LTE CSI-RS and PRS if collision occurs.
Proposal 4: There is no NB-IoT signaling of LTE CSI-RS or PRS.
For standalone and guard band operations, there is no need to puncture NB-PSS/SSS. Similarly, it is also unnecessary to apply rate matching to NB-IoT channels around “LTE CRS” calculated according to the detected physical Cell_ID.

Proposal 5: 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.
3 Uplink

Due to the long uplink transmission in NB-IoT, a NB-PUSCH transmission may overlap with NB-PRACH resources. It is already agreed in the NB-IoT adhoc #2 meeting that NB-PUSCH is postponed when colliding with NB-PRACH. To make it more clear, it is proposed that NB-PUSCH transmission in the overlapped resource unit is postponed to the next resource unit unoccupied by NB-PRACH resource.
Proposal 6:  The NB-PUSCH transmission in the resource unit overlapped with NB-PRACH resource is postponed to the next resource unit unoccupied by NB-PRACH resources.
4 Conclusions
In this contribution, the procedures for colliding transmissions are discussed, which can be summarized through the following proposals:
Proposal 1:  NB-PSS/SSS and NB-RS are punctured by LTE CSI-RS and PRS if collision occurs. 

Proposal 2: NB-PDCCH and NB-PDSCH are rate matched around LTE CRS for in-band operation.
Proposal 3: NB-PBCH, NB-PDCCH and NB-PDSCH are punctured by LTE CSI-RS and PRS if collision occurs.
Proposal 4: There is no NB-IoT signaling of LTE CSI-RS or PRS.
Proposal 5: 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.
Proposal 6: The NB-PUSCH transmission in the resource unit overlapped with NB-PRACH resource is postponed to the next resource unit unoccupied by NB-PRACH resources.
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