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1
Introduction

In our real network, we found an issue in high Doppler condition that significant difference of RSRP/RSRQ measurement value between UE chipsets is observed in the same situation. This will lead to different LTE coverage area between  chipsets. In this contribution, the situation we are encountering is described, and possible solution is proposed.
2
Observed issue
2.1
RSRP/RSRQ value difference between chipsets

It has been found that there is a significant difference between chipsets under high Doppler condition both for RSRP and RSRQ. Table 1 shows our investigation results which is average of largest RSRP/RSRQ value difference between three chipsets in high Doppler condition, note that these chipsets have totally passed the conformance testing based on the RAN5 test items. 
For the case of ETU70, which is already taken in to account in RRM mobility test items, the difference of measured RSRP/RSRQ is acceptable since they are within the required margins for measurement accuracy specified in 36.133[1] (6dB and 2.5dB, respectively).
However, for the case of ETU300, EVA300 and EVA600, the difference is very large; where the values are 5.50dB, 5.01dB and 6.86dB for RSRP and 4.09dB, 3.44dB and 6.43dB for RSRQ, respectively. For RSRP, although, in some of the propagation channel, the average of largest RSRP value differences are smaller than 6dB, they are very close to 6dB or larger than it. For RSRQ, the differences are larger than the margin of 2.5dB. 
Based on the investigation results, the RSRP/RSRQ measurement accuracy in high Doppler condition is problematically bad, and we believe, this is stemmed from no measurement accuracy or mobility testing in high Doppler condition in RAN4.
Observation 1: RSRP/RSRQ measurement value has significant difference between chipsets in high Doppler condition
Table 1: Average of largest RSRP/RSRQ value difference between three chipsets
	Propagation channel
(operation band: Band1)
	Average largest RSRP difference
	Average largest RSRQ difference

	ETU70
	3.65dB
	2.07dB

	ETU300
	5.50dB
	4.09dB

	EVA300
	5.01dB
	3.44dB

	EVA600
	6.86dB
	6.43dB


2.2
Impact on LTE coverage area

The issue described above will cause difference of LTE coverage area between chipsets in high Doppler condition. In order to correctly understand the impact in real network, an investigation in our network was conducted, note that we adopt RSRQ based handover for inter-frequency/RAT in our network. In real network, high Doppler condition can be observed in high speed rail, so that the field investigation was conducted in one of the Japanese major high speed rails. The speed is approximately 200km/h – 300km/h which is roughly corresponding to EVA600 condition where the operation band is Band 1.
Based on the investigation, the difference of LTE coverage area between chipsets was approximately 20%. It should also be noted that, in a condition which the Doppler frequency is 0, the difference is almost 0%. Taking the results into account, some UEs eventually met our operation parameters experienced better LTE coverage in high Doppler condition, but others didn’t. If the UE which has the best coverage is taken as a reference, the poorest UE only has 80% of LTE coverage area compared to the best one.
Observation 2: Difference of RSRP/RSRQ value will lead to significant difference of LTE coverage area in high Doppler condition

In 3G or GSM /LTE combined network, the UEs which do not have good coverage of LTE will handover to 3G cells frequently, and this will lead to large traffic load in 3G cells which is opposing to the intention of the operation policy in general. In the LTE only network in near future, the poor UEs would directly loose connection frequently in high speed scenarios, since some of the UEs would estimate RSRP or RSRQ worse than it should be. We believe this should be a problematic issue, so that we would like to verify the mobility performance of this kind of high Doppler condition. 
With the discussion above, the following proposal is raised.

Proposal: Introduce mobility test items in 36.133[1] in order to verify mobility performance in high Doppler condition

3
Conclusion

In this contribution, it was pointed out that RSRP/RSRQ measured values have big difference between chipsets in high Doppler condition. This issue will lead to problematically big difference of LTE coverage area between chipsets. In order to avoid this difference, it was proposed to verify mobility performance of high Doppler condition in 36.133.
Observation 1: RSRP/RSRQ measurement value has significant difference between chipsets in high Doppler condition
Observation 2: Difference of RSRP/RSRQ value will lead to significant difference of LTE coverage area in high Doppler condition

Proposal: Introduce Mobility test items in 36.133[1] in order to verify mobility performance in high Doppler condition
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