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1. Introduction
In RAN4#78 NB-IoT WF for NB-IoT OOB [2] was agreed. In [3] there was further elaboration of OOB. Agreement for OOB levels for range 3 is still missing. In this paper we present our understanding on how agreement from [2] should be interpreted. 
2. Discussion

OOB Range 3 is defined as CW interferer at falling more than 85 MHz below or above the UE receive band. The own signal level is set at REFSENS + channel BW dependent value. For NB1 UE, there is only one channel BW, 200 kHz. The interferer power is -15 dBm for LTE in 36.101. The agreed refsens value for NB1 in [3] is -108.2 dBm with an assumption of NF=8.5 dB compared to NF=9 dB assumption for LTE. The agreement in [2] states that: 

“OBB requirements for NB-IoT shall not be more stringent than OBB for LTE referred to Table 7.6.2.1-2 in TS 36.101”
The relevant parameter is the delta between aggressor and own signal at the receiver. NF improvement translates to FE improvement. If the own signal level is changed due to different assumption in FE loss, the delta between the OOB aggressor and own signal should be changed accordingly. Figure 1 explains the situation. 
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Figure 1 (a) Current situation with B2 numbers, (b) shows how FE IL attenuates blocker and own signal, (c) shows the situation with NB1 numbers 

The improvement is NB1 refsens comes from 0.5 dB improvement in NF, 0.5 dB improvement in IM, 2.9 dB worse SNR and 7.8 dB improvement due to different BW and 0.8 dB degradation due to missing DC subcarrier which totals to 5.1 dB difference between LTE and NB1 assumptions. The difference between refsens numbers for B2 and NB1 is 5.5 dB so we can assume that B2 LTE number had 0.4 dB band dependent relaxation due to difficult filtering. Of this 5.5 dB, 0.5 dB is FE loss improvement so in order to keep the aggressor to own signal ratio same as LTE and respect the WF [2], the difference should be maximum 4.6 dB in generic case or 5 dB when compared to B2 case.
The delta difference can be handled in two ways, either increasing own signal, i.e. REFSENS + 6.5 dB or then lowering interferer, -15 dBm – 0.5 dB = -15.5 dBm.
3. Conclusion

Impact of refsens assumption for NB1 were discussed. Conclusion is that to respect the WF for OOB [3],  the NF improvement assumed for NB1 refsens should be included in the OOB range 3 blocker definition either by increasing own signal or by lowering aggressor signal level.
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