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Discussion
1.

Introduction
In RAN4#62 system simulation assumptions for RSRQ measurement bandwidth was agreed in [1]. In [2] we used the baseline topology using both options of a 10MHz and 20MHz system bandwidth where the surrounding sites are 5 MHz and 10MHz respectively. In the paper we presented the first results from our simulations which showed that there was an impact from the using narrow BW for RSRQ measurements compared to using larger BW for RSRQ measurements.
We presented a few discussions points among other that under realistic conditions we will not have zero dB power transmitted in the gap but somewhat a given power level due to leakage from the narrower band cells from eNBs in the white tier.

In this paper we have taken a closer look at whether the effect of the gap on the RSRQ will be somewhat smaller under realistic conditions. 
2. Simulation
We have used the topology of the baseline network in the simulation as illustrated in figure 1.






All tiers are on the same frequency layer and all cells interfere with each other. In the green tier we have used 10MHz or 20MHz BW and in the white tier we have used 5 MHz or 10 MHz BW. Blue tier is only for interference generation and is not used for UE mobility, which is otherwise allowed freely within the green and white tier.

We are assuming that the power transmitted in the 0.5MHz or 1MHz gap is zero as well as we’re considering a fully loaded system. We have analysed the Event A2 with RSRQ for measurement gap triggering with RSRQ threshold set at -12, -15 and -17dB. TTT is 256ms with L1 measurement period of 200ms and no L3 filter. We compare results for when frequency gap is on and when it is off at three different UE velocities of 3km/h, 30km/h and 120km/h.
We have simulated the non-zero power by adding 1 RB power on the gap for 20MHz case while for 10MHz case we have added 3 RB power.

We have collected the following statistics: wideband CQI at the instant of A2 triggering and RLFs per handover. Statistics have only been collected from the green tiers. In the following section we present the collected statistics from each UE velocity for RSRQ threshold of -14dB. Statistics for other RSRQ thresholds can be found in Appendix.

3. Simulation Results
Following results are from different RSRQ threshold, 10MHz BW and UE velocity of 3km/h. We look at the average Wideband CQI at the time of A2 triggering as well as the RLF per handover rate:
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Figure 2 average WCQI at A2 triggering and percentage of RLF per handover with 3km/h and different RSRQ thresholds
Here we see that the A2 triggers later with narrow BW measurement although for low velocity UE the impact of this is not measurable.
Next we take a look at the case where we show the results from a UE velocity of 120km/h
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Figure 3 average WCQI at A2 triggering and percentage of RLF per handover with 120km/h and different RSRQ thresholds
Here we see an effect of the later A2 triggering due to narrow bandwidth RSRQ measurements. The average wideband CQI at the time of A2 trigger is not significantly different but the effect in form of an increase in percentage of RLFs per handover is seen.
Following results are from different RSRQ threshold, 20MHz BW and UE velocity of 3km/h. We look at the average Wideband CQI at the time of A2 triggering as well as the RLF per handover rate:
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Figure 4 average WCQI at A2 triggering and percentage of RLF per handover with 3km/h and different RSRQ thresholds, 20MHz BW case.
From these results – and also similarly trend is seen from same case but with 30 and 120 km/h UE velocity listed in Appendix A – we see that the A2 trigger is later with narrow bandwidth RSRQ measurements with A2 RSRQ threshold of -15dB and -17dB. As seen from the RLF percentage per handover we quite high rate for A2 RSRQ thresholds of -17dB. Reason for this is that A2 is rarely triggered earl enough due to lack of interference in narrow bandwidth.

Further simulation results are listed in Appendix A.

Compared to results listed in [2] we observe that effect of the gap on the measured RSRQ is lower when using non-zero power assumption in the gap. Based on these more realistic non-ideal simulations we see that effect on the RSRQ measurement bandwidth is lower and only when late RSRQ based A2 events we see real impact. In [2] we saw that this problem can to help solving the problem in many cases.
4. Discussion
Based in the results in section 3 and in the appendix we see that there is an effect from using different measurement bandwidth. Also we can see that effect of using different measurement bandwidth is quite similar for all UE speeds. What can be seen when compared to the results in [2] we see that the effect in the A2 triggering is lower when using non-ideal assumption. By using non-zero power assumption in the gap we see that effect on the RSRQ is lowered.
Under realistic conditions we will not have zero dB power transmitted in the gap but somewhat a given power level due to leakage from the narrower band cells from eNBs in the white tier. Based on this we would think it would be important to take the leakage into account in the discussion as it seems clear that the effect of the gap on the RSRQ will be somewhat smaller under realistic conditions.

Also we can see from our results that the effect of the used measurement BW is rather similar under the used conditions. If this turns out to be a general trend also in other simulation results, then one could think that it would an effect that could be addressed in the eNB and potentially would not necessarily need any changes on UE side.
5. Conclusions
In this contribution we have presented our simulation results on the impact of RSRQ measurement bandwidth when using non-zero power assumption in the gap. We conclude that we see that there is an effect from using different measurement bandwidth. What can be seen when compared to the results in [2] we see that the effect in the A2 triggering is lower when using non-ideal assumption..
The results shown are non-zero power in the gap. Under realistic conditions we will have non-zero power in the gap due to leakage from the narrower band cells from eNBs in the white tier. Based on this we would think it would be important to take the leakage into account in the discussion as it seems clear that the effect of the gap will be somewhat smaller under realistic conditions.
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Appendix A 

Following results are from different RSRQ threshold, 10MHz BW and UE velocity of 30km/h. We look at the average Wideband CQI at the time of A2 triggering as well as the RLF per handover rate:
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Figure 6 average WCQI at A2 triggering and percentage of RLF per handover with 30km/h and different RSRQ thresholds
Following results are from different RSRQ threshold, 20MHz BW and UE velocity of 30 and 120km/h. We look at the average Wideband CQI at the time of A2 triggering as well as the RLF per handover rate:
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Figure 7 average WCQI at A2 triggering and percentage of RLF per handover with 30km/h and different RSRQ thresholds, 20MHz BW case.
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Figure 8 average WCQI at A2 triggering and percentage of RLF per handover with 120km/h and different RSRQ thresholds, 20MHz BW case.
Figure � SEQ Figure \* ARABIC �1� Topology of the baseline used in the simulation (from [1])








