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1 Introduction
In RAN plenary #69 the new work item Narrowband IoT was approved for the support of massive number of devices in narrow bandwidth. This WI has been revised during last RAN#70 [1]. According to the work item description, the objective is to specify a radio access for cellular internet of things. NB-IOT supports different operation modes including stand-alone operation, in-band operation and guard-band operation. 

During last RAN4#78b meeting, a way forward related to REFSENS [2] and another way forward [3] related to the other Rx requirements have been agreed.

This contribution proposes specification for the remaining BS RF In Channel Selectivity requirements and is based on R4-78AH-0099.
2 Discussion
In channel selectivity requirement is checking ability to receive simultaneous user signals at greatly different power spectral density levels. 
The intention of this requirement for LTE is to address in-band adjacent resource block selectivity, i.e. the reception of simultaneous user signals at greatly different power spectral density levels due to the used modulation format, power control inaccuracies, … 
2.1 Background

The requirement is specified considering the wanted signal and the interferer adjacently around the DC (for 10, 15 and 20 MHz) to be as sensitive as possible to the RF impairments of RX image leakage, EVM, IMD3 and LO phase noise. The wanted signal has QPSK modulation, while the interfering signal has 16QAM modulation.

When considering testing such requirement, agreement was to limit to 2 users (one being the wanted signal, while the other being the interferer at higher power) and sharing transmission bandwidth for LTE BW <= 10 MHz. For 15 and 20 MHZ LTE BW (see Figure 1), to limit the number of test cases (and so final cost), agreement was to consider only 25 RBs adjacent (only) and on each side of the DC carrier: no other position of those 25 RBs was considered to be tested: additional test cases would not increase verification coverage. 
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Figure 1: ICS and LTE 20 MHz

2.2 NB-IoT
For standalone operation, it has already been agreed In channel selectivity requirement shall not be specified.

For guard band operation, during last AH in Kista, it was also considered to not specify such requirement, only in-band operation would still be FFS. 

When NB-IoT is operating in band, even if an appropriate scheduling could avoid such situation, it might be that a  NB-IoT PRB (QPSK) would be adjacent to LTE PRBs (16 QAM). 
For 15 kHz sub-carrier spacing, such test is already addressed with LTE ICS requirement. We don’t see any need to further specified NB-IoT ICS for 15 kHz sub-carrier spacing:

· Depending on the new NB-IoT requirement, the number of associated tests would dramatically increase: considering the 25 RBs LTE test, a NB-IoT single tone should be moved at any position from one edge of this 25 RBs block to the other edge, this to make sure it would be impacted and match with the interferer’s image (up to 300 additional test cases then). This would have impact on final cost.
· Current LTE ICS performance will already provide a certain level of NB-IoT ICS performance. Increasing NB-IoT ICS performance would so mean increasing LTE ICS performance.

· Improving LTE ICS performance would most likely impact EVM requirements, and/or mean also considering radio major re-design. This would not only impact considerably cost, but also this might compromise the fact that legacy BS could support NB-IoT.
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Figure 2: ICS for NB-IoT in band

For 3.75 kHz sub-carrier spacing, such requirement might be needed as it’s not covered by existing LTE specifications. Final decision would require further discussions.
Proposal 1: NB-IoT should not specify any in channel selectivity requirement for 15 kHz sub-carrier spacing for in-band and guard band operation.

Proposal 2: NB-IoT might consider specifying in channel selectivity requirement for 3.75 kHz sub-carrier spacing for in-band operation only.

3 Conclusion
In this contribution we discussed need for In Channel Selectivity requirement.
Proposal 1: NB-IoT should not specify any in channel selectivity requirement for 15 kHz sub-carrier spacing for in-band and guard band operation.

Proposal 2: NB-IoT might consider specifying in channel selectivity requirement for 3.75 kHz sub-carrier spacing for in-band operation only.

4 References

[1] RP-152284, “New Work Item: NarrowBand IOT (NB-IOT)”
[2] R4-162831, Way forward on BS REFSENS for NB-IoT, Erisson Huawei NTT Docomo Nokia
[3] R4-162820, Way forward on BS receiver requirements for NB-IoT, Huawei, Ericsson, NTT Docomo.
[4] TS 36.104, Base Station (BS) ration transmission and reception, v13.1.0
Interferer
Wanted signal
DC


LTE 20 MHz BW
Not tested
Not tested
Interfer ”image”




Interferer

DC


LTE 20 MHz BW
Not tested
Not tested
Interfer ”image”

NB-IoT single tone



