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1. Introduction
The system bandwidth assumption for feICIC PBCH demodulation requirements was discussed in RAN4 #68 [1]. No consensus could be reached during the meeting, and in the CRs, introducing the PBCH demodulation requirements, the exact system bandwidth was kept TBD [2]
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[3]. In this contribution, the system bandwidth assumption is further discussed. In addition, link-simulation results are provided to show the effect of system bandwidth on the demodulation performance.
2. Link-level analysis on system bandwidth
In order to evaluate the demodulation performance difference between the proposed test bandwidths, a set of link-level simulations was carried out. The simulation assumptions are based on the agreed parameters [2]. For both evaluated system bandwidths, time/frequency offsets are applied and realistic time/frequency tracking algorithms are used. The PBCH BLER results are shown in Figure 1.
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Figure 1: PBCH demodulation performance for 10 MHz and 1.4 MHz system bandwidths
From the results, it is observed that 1.4 MHz system bandwidth leads to 2.5dB – 3.0dB worse performance at 1%-BLER level, compared to the 10 MHz case.

It should be noted that in the evaluation, the performance degradation results from multiple individual factors, including serving cell channel estimation accuracy, CRS-cancellation accuracy and aggressor time/frequency tracking accuracy. In the case of PBCH demodulation test, the largest contribution on performance difference between 1.4 and 10 MHz bandwidths comes from time/frequency tracking. The signal levels, compared to noise level, are low and large system bandwidths enable good averaging gains in aggressor tracking. In the case of 1.4 MHz, the tracking accuracy suffers, thus affecting considerably the overall demodulation performance.
3. Defining the PBCH requirement scenarios
We have discussed the PBCH-IC use cases earlier in [4]. In short, there are relevant use cases, where the target cell bandwidth is known beforehand to the UE, but there is at least one case, where UE does not know the system bandwidth prior to PBCH detection. Therefore, it is difficult to determine the bandwidth for the PBCH demodulation requirement based on only the use cases.

In the previous section, we observed rather large performance difference between 1.4 and 10 MHz system bandwidths in PBCH demodulation performance. From the presented results and the related discussion, it is obvious that 1.4 MHz system bandwidth creates the most demanding case for the UE. Especially from aggressor time/frequency tracking perspective, 1.4 MHz bandwidth allows limited possibilities for the UE to enhance accuracy via frequency domain averaging of the estimates.
Assuming that the other PBCH demodulation related functionalities are correctly implemented (such as PBCH-IC signal reconstruction, correct detectors etc.), the improvement in time/frequency tracking, when the system bandwidth is larger, will result in better PBCH demodulation performance. A test case for 1.4 MHz can be used to confirm that the UE properly implements demodulation functionalities and that it manages adequate time/frequency tracking. With larger system bandwidths, the PBCH performance will be better, as more reference signal samples are available for estimation and tracking purposes. It is difficult to imagine a UE implementation, where the additional samples would be disregarded, especially when there are other feICIC demodulation tests that require channel estimation and tracking with a full 10 MHz bandwidth.
To summarize, it is logical to build the minimum requirement based on the most demanding case of 1.4 MHz, and with larger bandwidths, the UE will have better performance. The performance enhancement is based on UE’s ability to use more reference symbol samples, which is a functionality that is already verified in other feICIC demod tests. Based on this, we propose:
Proposal: FeICIC PBCH demodulation requirements are specified with 1.4 MHz system bandwidth.
4. Conclusion 
In this contribution, we presented PBCH demodulation performance comparison with different system bandwidths. Based on the results and the related discussion, we made the following proposal on PBCH minimum requirement:
Proposal: FeICIC PBCH demodulation requirements are specified with 1.4 MHz system bandwidth.
We ask the group to take the discussion into consideration for finalizing the feICIC PBCH minimum requirement.
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