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1   Background
Enhancements on NB-IoT[1] core part was completed with 95% as per the latest status report[2], the leftovers are about positioning,  possible measurements for NPRAH resource selection on non-anchor carrier, and connected mode mobility for Control Plane CIoT EPS optimization. From demodulation performance point of view, the related core requirements should be completed and RAN4 can start the discussion about demodulation requirements.
In this contribution, we analyses the demodulation performance requirements for NB-IoT BS.

2   Analysis of NB-IoT BS enhancements performance requirements
2.1   NPRACH on non-anchor carrier
The enhancements to NB-IoT NPRACH are mainly the following aspects:

· Random access procedure can be performed on a non-anchor carrier which is indicated by an additional DCI field “Carrier indication of NPRACH” in DCI Format N1

For this feature, NB-IoT UE only performs the random access on on-anchor carrier, the time and frequency structure for preamble is unchanged, the baseband signal generation for NPRACH random access signal is unchanged, from the eNB demodulation performance point of view, there is no difference compared to the R13 NPRACH on anchor carrier, so no additional new demodulation performance requirements need to be defined.
Proposal 1: No demodulation performance requirements for NPRACH on non-anchor carrier need to be defined.
2.2   2 HARQ processes and Larger TBS

Another enhancement is to increase the peak data rate by introducing 2 HARQ processes for the scheduling of NPUSCH in one UL cell indicated by “HARQ process number” in DCI Format N0 for UE Category NB2, but with the same timing relationship and scheduling delay values for each of the 2 HARQ process as Rel-13 NB-IoT. The overall timing relationship for 2HARQ processes is shown as below, the differences from Release 13 are highlighted with red font.

Figure 1: Uplink timing relationship of 2HARQ processes
2 HARQ processes for NPUSCH format1 can increase the UL peak data rate compared to 1 HARQ process in Release 13 by using the scheduling delay. But except the 2HARQ processes functionality handling, there are no other fundamental implementation and core algorithm changes compared to Release 13, no new performance requirements need to be defined for NPUSCH format 1 with 2 HARQ processes.
For the max UL TBS of 2536 bits supported by newly defined UE category NB2, considering that no new modulation order is introduced, both BPSK and QPSK are tested in Release 13, also RAN4 did not select the max UL TBS 1000 bits for Release 13 NPUSCH format 1 demodulation performance requirements. So no new performance requirements for NPUSCH format 1 with larger TBS than 1000 bits need to be introduced.

Proposal 2: No additional demodulation performance requirements for NPUSCH format 1 with 2 HARQ processes and/or larger TBS need to be defined.
3   Proposals
As per the analysis of Release 14 NB-IoT enhancements for BS and UE parts, we give the following proposals:

Proposal 1: No demodulation performance requirements for NPRACH on non-anchor carrier need to be defined.
Proposal 2: No additional demodulation performance requirements for NPUSCH format 1 with 2 HARQ processes and/or larger TBS need to be defined.
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