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1
Introduction

In RAN4 #68 meeting, it was pointed out that RSRP/RSRQ measured values have significant difference among chipsets in high Doppler conditions [1]. Based on the discussion held offline, [2] was proposed as the way forward that RAN4 needs to have more investigation on this issue. However, several companies opposed this, because it is difficult to test and compare variety of chipsets performance. In this contribution, further evaluation on RSRP/RSRQ measurement performance difference among chipsets in high Doppler conditions is provided. As a result, it has been found that RSRP/RSRQ measurement performance difference among chipsets gets larger when Doppler frequency for a channel condition with multiple paths gets higher.
2
Discussion
2.1
RSRP/RSRQ value difference among chipsets

In this section, evaluation results based on 5 chipsets are shown. The evaluation was conducted by real BS wired with chipsets and the operation band is Band 1. The test condition is noise free condition with static, EVA300, EVA600 and HST channel model. In addition, data load is fully loaded so that UE can also measure RSRQ by single cell test configuration. The target RSRQ and RSRP based on static condition case are -10dB and -80dBm for Figure 1 and Annex Figure 2, respectively.
Figure 1 and Annex Figure 2 show the CDF curves of RSRQ and RSRP values coming from 5 chipsets. Table1 shows 50%-ile of the CDF curves in Figure 1. It should also be noted that, in Table 1, the nearest sample point from 50%-ile is used because the sample points are filtered by 1dB step. Taking a look at the figures, RSRQ and RSRP measured values of each chipsets have similar tendency in terms of measurement value difference, so that RSRQ is taken as reference for discussion, since RSRQ has smaller value range and it is more sensitive for measurement value difference. The evaluation results in figure 1 show that the larger the Doppler frequency gets, the more widely the measured value of chipsets gets spread for EVA channel models. If 50%-ile of the CDF curves is taken as in Table 1, the largest differences among chipsets are 4dB for EVA300 condition and 7 dB for EVA600 condition. However, for HST channel model, the measured values of chipsets have good alignment, even the channel model has 750Hz Doppler shift.
Observation 1: RSRQ measured values have large difference among chipsets when the channel model is EVA with high Doppler frequency, i.e. the largest difference of 50%-ile value in EVA300 is 4dB, and in EVA600 it is 8dB.
Observation 2: RSRQ measured values have good alignment among chipsets when the channel model is HST.
Additionally, RSRQ or RSRP measured values difference among chipsets does not depend on target RSRQ or RSRP, which can be observed in Annex Figure 3 where the figures are plotted by the condition of target RSRQ = -15dB which is calculated by static condition.
Observation 3: RSRQ or RSRP measured values difference among chipsets does not depend on target RSRQ or RSRP.
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a: Static condition




b: EVA300 condition
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c: EVA600 condition
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Figure 2: CDF curve for RSRQ value in different channel model in noise free condition

Table: 50%-ile of CDF curves in Figure 1

	
	50%-ile of CDF curves

	
	Static
	EVA300
	EVA600
	HST

	Chipset A
	-11
	-13
	-18
	-11

	Chipset B
	-11
	-11
	-11
	-11

	Chipset C
	-10
	-9
	-17
	-8

	Chipset D
	-10
	-10
	-10
	-10

	Chipset E
	-10
	-10
	-11
	-10


2.2
Realistic channel model for “high speed train” scenario
Observation 1 and 2 can point out that measured RSRQ value difference among chipsets does not purely depend only on Doppler frequency. The main difference of EVA and HST condition is the number of paths. This means, large difference of measured RSRQ value among chipsets can be observed when the condition both has large Doppler frequency and multiple paths.
Observation 4: Large difference of measured RSRQ value among chipsets can be observed under the condition of large Doppler frequency such as 600Hz with multiple paths.
Observation 4 can point out that it is necessary to figure out which is more suitable to model “high speed train” (up to 300km/h) scenario EVA600 or HST. Based on our previous investigation discussed in [1] on Chipset A and Chipset B, it was observed that they have big difference on LTE connected area, where the RSRQ values have big difference between them as well. Looking at Figure 1, in EVA600, the RSRQ value difference between them is very large, however in HST, the CDF curves of them are almost the same. With this fact, it can be concluded that EVA600 is more suitable to model “high speed train” scenario. Furthermore, even in EVA600 condition, there are still majority of chipsets can obtain sufficient RSRQ values which are almost around the target RSRQ(in the case of Figure 1, the target RSRQ is -10dB), which can be assumed to be as good as static condition case.

Observation 5: EVA600 is more suitable to model “high speed train” scenario than HST and there are majority of UEs has sufficient RSRP/RSRQ measurements performance.
Based on the observations above, it can be proposed that
Proposal: Introduce RSRP/RSRQ accuracy requirements in 36.133[3] assuming EVA600 as reference.
3
Conclusion

In this contribution, it was further pointed out that RSRP/RSRQ measured values have significant difference among chipsets in high Doppler condition. In order to avoid this difference, it was proposed to Introduce RSRP/RSRQ performance requirements of high Doppler condition in 36.133. The observations and the proposal are the followings,

Observation 1: RSRQ measured values have big difference among chipsets when the channel model is EVA with high Doppler frequency, i.e. the largest difference of 50%-ile value in EVA300 is 4dB, and in EVA600 it is 8dB.
Observation 2: RSRQ measured values have good alignment among chipsets when the channel model is HST.
Observation 3: RSRQ or RSRP measured values difference among chipsets does not depend on target RSRQ or RSRP.
Observation 4: Large difference of measured RSRQ value among chipsets can be observed under the condition of large Doppler frequency such as 600Hz and several paths.
Observation 5: EVA600 is more suitable to model “high speed train” scenario than HST and there are majority of UEs have good enough RSRP/RSRQ measurements performance.
Based on the observations above, it can be proposed that

Proposal: Introduce RSRP/RSRQ accuracy requirements in 36.133[3] assuming EVA600 as reference.
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a: Static condition




b: EVA300 condition
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c: EVA600 condition
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Figure 2: CDF curve for RSRP value in different channel model in noise free condition
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a: Static condition
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Figure 3: CDF curve for RSRQ value in different channel model when RSRQ= -15dB in static condition

