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1. Introduction
In last RAN4 meeting, simulation assumption was agreed for measurement based on DRS [1]. The simulation assumptions are extracted in appendix.
In this document, our simulation results and views were provided.
2. Simulation Results and Discussion
Simulation results for RSRP/RSRQ measurement based on CRS and CSI-RS of DRS are given in the following figures.
2.1
Measurement based on CRS

· DRS occasion = 1subframe (Es/Iot = -6dB)
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Figure 1.
Measurement performance on AWGN


Figure 2.
Measurement performance on EPA5
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Figure 3.
Measurement performance on ETU30

· DRS occasion = 2subframe (Es/Iot = -6dB)
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Figure 4.
Measurement performance on AWGN


Figure 5.
Measurement performance on EPA5
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Figure 6.
Measurement performance on ETU30

In previous simulations, every available subframe containing DRS were used for measurement. 

From the simulation results, it can be seen that the CRS RSRP measurement accuracy with measurement samples average under AWGN channel can meet current requirements. The measurement accuracy under EPA5 is 1.5~2dB worse than that of under AWGN. When the subframe number is more, bandwidth is wider or measurement sample number is more, the measurement accuracy is higher.
Considering alignment with current requirements, it is proposed that:

Proposal 1: Current requirement for RSRP measurement accuracy can be reused based on averaged with more than two subframes CRS and 5 measurement samples under AWGN.  If there are only one subframe per DRS occasion, the measurement period will be lengthened properly.
2.1
Measurement based on CSI-RS

· DRS occasion = 1subframe (Es/Iot = 0dB)

[image: image7.emf]-8 -6 -4 -2 0 2 4 6

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

RSRP Measurment Error(dB)

CDF

AWGN, CSI-RS

 

 

6PRB  160ms

6PRB 800ms

50PRB 160ms

50PRB 800ms

[image: image8.emf]-15 -10 -5 0 5 10 15 20

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

RSRP Measurment Error(dB)

CDF

EPA5, CSI-RS

 

 

6PRB  160ms

6PRB 800ms

50PRB 160ms

50PRB 800ms


Figure 7.
Measurement performance on AWGN


Figure 8.
Measurement performance on EPA5
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Figure 9.
Measurement performance on ETU30

In previous simulations, every available subframe containing DRS were used for measurement. 

From the simulation results, it can be seen that the CSI-RS RSRP measurement accuracy under Es/Iot = 0dB condition can meet current absolute accuracy requirement of ±6dB considering 4dB implement margin. So it is proposed that:
Proposal 2: The RSRP measurement accuracy requirements based on CSI-RS may be specified the same as that of based on CRS measurement except the Es/Iot condition rose to 0dB from -6dB.
3. Conclusion
This document provides our simulation results for RSRP measurement accuracy based on CRS or CSI-RS. Based on the simulation results, following proposals are given.

Proposal 1: Current requirement for RSRP measurement accuracy can be reused based on averaged with more than two subframes CRS and 5 measurement samples under AWGN.  If there are only one subframe per DRS occasion, the measurement period will be lengthened properly.
Proposal 2: The RSRP measurement accuracy requirements based on CSI-RS may be specified the same as that of based on CRS measurement except the Es/Iot condition rose to 0dB from -6dB.
4. Reference
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R4-71AH-0103, Simulation assumptions for DRS based RSRP accuracy for SCE, Huawei, HiSilicon
5. Appendix: Simulation assumption for small cell discovery based on DRS
5.1
CRS based RSRP measurement
A UE may assume that all DL subframes and DwPTS region of subframe in a DRS occasion are available for CRS as DRS based measurements. The parameters in table 1 are all for simulation purpose.
· Side conditions

The SNR side condition for CRS based RSRP could reuse the legacy CRS measurement side condition.
· SNR: {-10, -8, -6, -3, 0} dB
· DRS occasion

· A DRS occasion for a cell comprises {1(baseline), 3 (optional) ,5(optional)} subframes
· All DL subframes carry CRS signal

· A DRS occasion for a cell is transmitted every M ms

· Candidate values for M are 160

· Measurement bandwidth

· Measurement bandwidth：{6RBs, 25RBs, 50RBs}
· Measurement period

· Measurement period: i*160ms, i={1,3,5}
Table 1: Simulation parameters for CRS RSRP measurement
	Parameters
	Value
	Comments

	SNR 
	{-10, -8, -6, -3, 0} dB 
	

	Measurement Bandwidth 
	{6 RBs, 25RBs, 50 RBs }
	

	Number of Tx Antennas 
	{1} 
	

	Number of Rx Antennas 
	2 
	

	Antenna Correlation 
	Low 
	

	DRS occasion periodicity (M)
	160
	A DRS occasion is transmitted every M ms

	DRS occasion duration (N)
	1
	A DRS occasion for a cell comprises N consecutive subframes. The cases of duration more than 1 subframe are optional for study.

	Measurement Period 
	i*160ms, i={1,3,5}
	

	Number of Samples per Measurement Period 
	- 
	Implementation-dependent (NOTE 1)

	L3 filtering 
	Disable 
	

	DRX
	OFF
	

	Propagation Condition
	AWGN, EPA5, ETU30
	

	CP Length
	Normal
	

	NOTE 1: Companies are requested to provide the details of the measurement sampling rate for interpretation and comparison of the results.


5.2
CSI-RS based RSRP

When CSI-RS is configured as DRS, a UE can assume that the corresponding CSI-RS is transmitted. The parameters in  table 2 are all for simulation purpose.
· Side conditions

SINR: {-4,-3,0,3} dB
· DRS occasion

· A DRS occasion for a cell comprises {1(baseline), 3 (optional) ,5(optional)} subframes 
· on for a cell is transmitted every M ms

· Candidate values for M are  160  
· CSI-RS transmission

 For each CSI-RS RE configuration in a DRS occasion, a UE can assume that the corresponding CSI-RS is transmitted in one subframe as baseline.
· Measurement bandwidth

· Measurement bandwidth：{6RBs, 25RBs,50RBs}
· Measurement period

· Measurement period: i*160ms, i={1,3,5} 
Table 2: Simulation parameters for CSI-RS RSRP measurement 
	Parameters
	Value
	Comments

	SINR 
	{-4, -3, 0, 3} dB 
	

	Measurement Bandwidth 
	{6 RBs, 25RBs, 50RBs}
	

	Number of Tx Antennas 
	1
	

	Number of Rx Antennas 
	2 
	2 

	Antenna Correlation 
	Low 
	Low 

	CSI reference signals 
	Antenna port  {15} 
	

	DRS occasion periodicity (M)
	160
	A DRS occasion is transmitted every M ms

	DRS occasion duration (N)
	1(baseline), 3 (optional) , 5(optional)
	

	CSI-RS transmission 
	{1(baseline) }
	The cases of CSI-RS subframes more than 1 within each duration are optional for study.

	CSI-RS reference signal configuration 
	config.2 with 2 REs/RB, 

config.2 with 8 REs/RB
	config.2 with 4 REs/RB is optional for study.

	Measurement Period 
	i*160ms, i={1,3,5}
	

	Number of Samples per Measurement Period 
	- 
	Implementation-dependent (NOTE 1)

	L3 filtering 
	Disable 
	

	DRX
	OFF
	

	Propagation Condition
	AWGN, EPA5, ETU30
	

	CP Length
	Normal
	

	NOTE 1: Companies are requested to provide the details of the measurement sampling rate for interpretation and comparison of the results.


5.3
Performance Metrics

The CDF curves are to be provided for:
Delta CRS-RSRP   = (estimated CRS-RSRP – ideal CRS-RSRP) 
[dB]  

Delta CSI-RS-RSRP   = (estimated CSI-RS-RSRP – ideal CSI-RS-RSRP) 
[dB]  
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