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1 Introduction

In the last RAN4 meetings, the link level simulation assumptions to evaluate the proper measurement period and bandwidth for LAA RSRP/RSRQ with CRS were agreed in [1].

In this contribution, the link level simulation results of RSRP/RSRQ measurement with the different measurement samplings, bandwidth and SINR conditions are presented. Accordingly the further considerations on the measurement bandwidth, periodicity and accuracy requirements for LAA RSRP/RSRQ with CRS are proposed. 

2 Simulation Assumptions

The agreed simulation assumptions to study LAA CRS-based RSRP measurement are given in Table 1 below. There is one measurement sample per a measurement period if the one-shot measurement in LAA is assumed.
Table 1: Simulation parameters for measurement in LAA

	Parameters
	Value
	Comments

	Measurement bandwidth
	6, 25,50RBs
	RSRP measured over 6, 25,50 RBs

	System bandwidth
	50 resource blocks
	

	DMTC (Discovery signal Measurement Timing Configuration)
	160ms
	

	DRS occasion duration
	12 symbols
	The signals comprising the LAA DRS are the same as symbols 0-11 of the Rel-12 DRS for FDD (LAA assumes normal CP)

· DRS occasion duration is 12 symbols [1]

	DRS availability
	-
	DRS is present in all DRS occasions

	L1 measurement 
	i*160 ms, where

· i=1 (single shot) 

· i=2 and i=3 (multi-shot)
	

	L3 filtering
	Disabled
	

	Transmit antenna
	1 and 2
	The number of transmit antennas in DRS and outside DRS is the same.

	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
	Baseline: AWGN, EPA5, ETU30
	

	CP Length
	Normal
	

	Frequency band
	5GHz
	

	Ês/Iot
	-6,-5,-4, -3,-2,-1 dB
	


3 Simulation Results

The link level simulation results of CRS-based RSRP measurement accuracy for LAA with different measurement bandwidths, measurement periodicity and SINR side conditions are given in Table 2 below.  
Table 2. Simulation results of LAA RSRP measurement 
	Propagation 
	Measurement period (ms)
	Meas BW (RBs)
	SINR = -6dB
	SINR = -3dB

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

	AWGN
	160
	6
	-3.9
	4.0
	
	0.4
	-2.7
	1.9
	-0.1

	
	
	25
	-2.6
	2.0
	
	0
	-
	-
	-

	
	320
	6
	-2.0
	2.4
	
	0.4
	-
	-
	-


Observation 1: Increasing the measurement bandwidth, the samplings per measurement periodicity and SINR of side condition can improve the RSRP measurement performance.
Thus in order to guarantee LAA CRS based RSRP measurement accuracy with 1 shot can satisfy the current requirements in [3] ((6dB when Ês/Iot > -6 dB), there are several possible options:

· increasing measurement bandwidth, e.g. the baseline measurement bandwidth is 25RB
· increasing measurement period, e.g. 320ms with 2 measurement samples
· increasing side condition ,e.g. >-3dB
However, on the other hand, the higher side condition (e.g. -1dB) is necessary for LAA cell identification with one shot [2]. It is better that the consistent side condition can be applied to both RSRP/RSRQ measurement and cell identification. Moreover, the less measurement bandwidth can provide more benefits in terms of UE implementation complexity in comparison with the wider measurement bandwidth. Hence from RAN4 perspective the option to increase SINR side condition is more preferable to reuse the current RSRP measurement requirements for CRS based RSRP measurement for LAA.

Based on the observations above, we can propose:
Proposal 1: When SINR side condition is not less than -3dB, the current RSRP requirement in [3] can be reused for LAA CRS-based RSRP measurement with one-shot measurement. 
4 Conclusion
In this contribution, we give the link level simulation results of CRS-based RSRP measurement for LAA with different measurement bandwidth and measurement periodicity.  

According to the simulation results and observations in Section 3 we have the following proposal:
Proposal 1: When SINR side condition is not less than -3dB, the current RSRP requirement in [3] can be reused for LAA CRS-based RSRP measurement with one-shot measurement. 
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