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1 Introduction
Rel-14 WI [1] on performance enhancements for high speed was approved at RAN#70, and has been discussed in several RAN4 meetings. For RRM, the focus is the mobility performance with DRX, as the current DRX requirements, which are scaled with DRX cycles, are not suitable for high speed scenarios.

In RAN4#78bis, companies continued the analysis on the candidate solutions identified during the SI phase. The solution to enhance RRM requirements was considered as the most important one, as it can help to improve the mobility performance in high speed without heavily affecting UE power consumption, which motivates the use of DRX. 
One aspect related to enhanced requirements is the feasibility, i.e. to what extent the current requirements can be enhanced. To evaluate this, link level simulation assumptions were agreed in [2] and [3] for RRM measurement and cell detection under high speed channels, respectively.
In this paper, we will provide our link level simulation results for high speed channels.    
2 Discussion
The simulation assumptions used in this paper are same as in [2] and copied in Table 1. Side condition is -6dB, and DRX cycle 160ms is used in the simulation.
In current spec, when DRX is in use, UE is required to complete the L1 measurement within 5 DRX cycles whiling fulfilling the measurement accuracy requirements defined in Section 9 of 36.133. In the simulation, we evaluate the accuracy performance with enhanced/tightened measurement period (2/3/4 DRX cycles).
Table 1: Simulation assumptions for measurement performance
	Parameters
	Value
	Comments

	Measurement bandwidth
	6 resource blocks
	Both RSRP and RSSI measured over 6 RB

	L1 measurement period
	2*DRX cycles;

3*DRX cycles;

4*DRX cycles;
	To be varied

	Measurement sampling rate
	-
	Assuming measurement once per DRX cycle

	L3 filtering
	disabled
	

	Transmit antenna
	1
	

	Receive antennas
	2
	The receive diversity rule as defined in TS 36.214. Both antennas with equal gain, no correlation between them.

	DRX/DTX
	OFF
	DRX/DTX to be considered at later stage

	Propagation conditions
	AWGN; EVA300; EVA600; EVA875; 
	AWGN for alignment purpose

	CP Length
	Normal
	

	Frequency band
	2.7 GHz
	

	Ês/Iot
	-6 dB
	


The simulation results are shown in the Annex, and are summarized in Table 2 and 3 for RSRP and RSRQ, respectively. 
Table 2: Delta RSRP simulation results for enhanced measurement period
	
	2*DRX cycle
	3*DRX cycle
	4*DRX cycle

	Channel
	5%
	50%
	95%
	5%
	50%
	95%
	5%
	50%
	95%

	AWGN
	-1.3271
	1.0006
	2.7397
	-1.2513
	0.7541
	2.1639
	-0.9031
	0.7547
	2.0314

	EVA300
	-1.9180
	0.4645
	2.5748
	-1.9911
	0.2817
	2.1349
	-1.7533
	0.3474
	1.8880

	EVA600
	-2.1341
	0.4519
	2.4343
	-1.7995
	0.1053
	1.9972
	-1.5546
	0.2893
	1.6944

	EVA875
	-2.0617
	0.4586
	2.3560
	-1.9164
	0.2896
	2.0970
	-1.3604
	0.2872
	2.0080


Table 3: Delta RSRQ simulation results for enhanced measurement period
	
	2*DRX cycle
	3*DRX cycle
	4*DRX cycle

	Channel
	5%
	50%
	95%
	5%
	50%
	95%
	5%
	50%
	95%

	AWGN
	-1.3177
	1.0264
	2.7466
	-1.1776
	0.7615
	2.1308
	-0.9021
	0.7768
	2.0840

	EVA300
	-1.9495
	0.4986
	2.5849
	-1.7509
	0.3206
	2.1414
	-1.6237
	0.3682
	1.9395

	EVA600
	-1.9914
	0.5038
	2.4205
	-1.7324
	0.1412
	1.9321
	-1.4176
	0.3240
	1.6387

	EVA875
	-2.0089
	0.5500
	2.2942
	-1.8035
	0.3383
	2.0242
	-1.2677
	0.3425
	2.0126


From the results, it can be observed that with measurement period of 3 DRX cycle, the current accuracy requirement can be met, assuming 2dB RF margin. Therefore, enhancing the measurement period requirement to 3 DRX cycle should be considered as feasible without impacting the accuracy requirements.
Observation: Current measurement accuracy requirements can be met with measurement period of 3 DRX cycles.
3 Conclusions 

In this paper, we provided link level simulation results for RSRP/RSRQ measurement performance in high speed channels. From the simulation results, we have the following observation.

Observation: Current measurement accuracy requirements can be met with measurement period of 3 DRX cycles. 

4 References

[1] RP-152263,
New WI proposal: Performance enhancements for high speed scenario, NTT DOCOMO, INC., Huawei, HiSilicon

[2] R4-163041, Simulation assumption on RRM requirements in Connected mode under high speed scenarios, Huawei, HiSilicon

[3] R4-162424, Simulation assumptions on RRM requirements in idle mode under high speed scenarios, Huawei, HiSilicon
5 Annex

In this annex, we show simulation results of RSRP/RSRQ measurement in high speed channels.
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Figure 1: Delta RSRP estimate using measurements periods of 320 ms (2*DRX cycle), 480 ms (3*DRX cycle), and 640 ms (4*DRX cycle).
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Figure 2: Delta RSRQ estimate using measurements periods of 320 ms (2*DRX cycle), 480 ms (3*DRX cycle), and 640 ms (4*DRX cycle). 

