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Summary

This contribution discusses whether we should define NB-IoT UE ACLR or not.
1
Introduction
NB-IoT UE ACLR was discussed slightly in the past two meetings [1, 2]. How to define NB-IoT UE ACLR and whether or not we should define NB-IoT UE ACLR were discussed. The common understanding in RAN4 is that the decision of ACLR should come from the coexistence studies between NB-IoT and legacy systems [3]. The coexistence simulation results for standalone scenario were summarized in [4], and a WF was captured in [5]. The preliminary conclusion from the coexistence studies is that “NB-IoT can coexist with GSM, UMTS, and LTE”.
This contribution discusses whether we should define NB-IoT UE ACLR or not.
2
Discussion
The coexistence simulations for standalone scenario were finished in the last meeting, and the preliminary conclusion is that NB-IoT can coexist with GSM, UMTS, and LTE. The term “ACLR” is used in the coexistence studies. It is noted that the pessimistic assumption on NB-IoT UE “ACLR” is made, which means that the NB-IoT attenuation are flat in the adjacent 10MHz LTE channel, as shown in the following figure [6]. In reality, normally the attenuation goes down further as the frequency gets farther away from the NB-IoT channel edge.
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Figure 2.1: Flat attenuation assumption for NB-IoT “ACLR”

Simulation results were summarized in [5]. Here we copied the results on the UE part.

Coexistence with GSM: with NB-IoT UE “ACLR” of 20dB, GSM outage degradation is 0.8-3.4%.

Coexistence with UMTS: with NB-IoT UE “ACLR” of 50dB, UMTS capacity loss is 4.7-12.6%.
Coexistence with LTE: with NB-IoT UE “ACLR” of 40dB, LTE throughput loss is 2.2-11.3%.

The LTE channel bandwidth is 10MHz and it occupied bandwidth is 9MHz. The NB-IoT channel bandwidth is 200kHz and its occupied bandwidth is 180kHz. Such that, there is a gap of 510kHz between the edge of the NB-IoT occupied channel bandwidth and the edge of the LTE occupied channel bandwidth. 510kHz is at the third adjacent channel of NB-IoT. It is noted that the “ACLR” mentioned in the above results corresponds to ACLR_3 or ACLR_4.
The NB-IoT UE SEM variants are shown in the following figure. Let’s take the GSM-like SEM as an example. The attenuation at the third and fourth adjacent channel is roughly about 55dB and 60dB, respectively.
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Figure 2.2: UE SEM variants

We can see that the required “ACLR” values (20dB, 50dB, or 40dB) from the coexistence simulations are smaller than the SEM attenuations (55dB and 60dB). Therefore, we can conclude that the SEM (GSM-like) requirement is tighter than the required “ACLR”. Defining NB-IoT UE ACLR is not necessary.
3
Conclusion

Based on the analysis in the previous section, we can conclude that the SEM (GSM-like as an example) requirement is tighter than the required “ACLR” from the coexistence simulations. Defining NB-IoT UE ACLR is not necessary.
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