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1   Background
Rel-15 further NB-IoT enhancements are near to be completed, the TU for performance requirements is allocated from RAN4#86Bis meeting, so the related discussion can be started.
2   Discussion
We analyze RAN1 related agreements [1] one by one to investigate the corresponding possible demodulation performance requirements.

2.1   FDD
Power consumption reduction for paging and connected-mode DRX
Wake-up signal (WUS) is designed for power consumption for idle-mode UE and UE in DRX cycle and it is not related to demodulation performance requirements.
Proposal 1: No demodulation performance requirements need to be defined for WUS.

Reduced system acquisition time

· SIB1-NB can be additionally transmitted on the anchor-carrier on subframe#3 with the periodicity of 20ms and in the same radio frame as legacy transmisson
· When additional SIB1-NBs are transmitted, the subframe(s) carrying additional SIB1-NB(s) can be declared as invalid downlink subframe by downlinkBitmap

· Rel.15 UEs interpret invalid downlink subframes whose indices are corresponding to additional SIB1-NBs transmissions but not carrying additional SIB1-NB as valid downlink subframes only when the UE attempts to decode DCI format N0/N1 scrambled by C-RNTI in UE-specific search space or receive NPDSCH scheduled by DCI format N1 scrambled by C-RNTI in UE-specific search space.

Because SIB1-NBs are transmitted by NPDSCH in idle mode, no demodulation performances are affected, but when it is configured, the number of valid downlink subframes will be reduced for NPDSCH with repetition number 4, 8 and 16, and the performance may be affected, but maybe no much performance will be affected considering the periodicity of 20ms, also the additional SIB1-NB is configurable, we do not think it is necessary to introduce new NPDSCH performance requirements only due to configure the additional SIB1-NB transmission.
Proposal 2: No additional new NPDSCH FDD performance requirements need to be defined with the additional SIB1-NB configured.
Semi-persistent scheduling (SPS)
It is optional to support and no many agreements were reached for it now. It is not necessary to consider it in the demodulation performance requirements.

2.2   TDD
Generally we can follow the discussion for FDD and define the demodulation performance requirements for each physical channel: NPBCH, NPDCCH and NPDSCH if possible.
NPBCH:

· MIB-NB is transmitted on the same NB-IoT carrier as NPSS/NSSS.
· NPBCH is in subframe 9 in every radio frame on the same carrier as NPSS/NSSS.
Proposal 3: NPBCH TDD position in subframe 9 is different from NPBCH FDD in subframe 0 in every radio frame.
NPDSCH:
Compared to the NPDSCH for FDD, the difference is only the transmission in DwPTS, all others are applicable to both FDD and TDD.

· Transmission in DwPTS is supported for in-band when the number of OFDM symbols in DwPTS is greater than 3. 

· FFS if all DwPTS configurations are supported for NPDCCH

· Transmission in DwPTS is supported for guard-band and standalone for all DwPTS configurations. 
Proposal 4: Demodulation performance requirements for NPDSCH TDD transmission both in normal DL subframes and DwPTS can be introduced.

NPDCCH:

Only working assumptions were reached in RAN1, further RAN1 discussion and agreements are needed to decide the demodulation performance requirements for NPDCCH TDD.

Observation 1: Further investigation is needed as per RAN1 further discussion about NPDCCH TDD demodulation performance.
3   Proposals
In this contribution, we analyses the RAN1 agreements about UE further NB-IoT enhancements[1], and give our observations are:

Observation 1: Further investigation is needed as per RAN1 further discussion about NPDCCH TDD demodulation performance.

and

Proposal 1: No demodulation performance requirements need to be defined for WUS for NB-IoT FDD.
Proposal 2: No additional new NPDSCH FDD performance requirements need to be defined with the additional SIB1-NB configured.

Proposal 3: NPBCH TDD position in subframe 9 is different from NPBCH FDD in subframe 0 in every radio frame.
Proposal 4: Demodulation performance requirements for NPDSCH TDD transmission both in normal DL subframes and DwPTS can be introduced.

4   Reference
[1] R1-1803175, RAN1 agreements for Rel-15 Further NB-IoT enhancements, Ericsson
















































































































































































































































































































