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1 Introduction
In RAN#68 meeting, a new work item on Licensed-Assisted Access to Unlicensed Spectrum was approved [1] and the following functionalities will be specified:
· Channel access framework including clear channel assessment (RAN1, RAN2, RAN4)
· Discontinuous transmission with limited maximum transmission duration (RAN1, RAN4)

· UE support for carrier selection (RAN1, RAN2)
· UE support for RRM measurements including cell identification (RAN1, RAN2, RAN4)
· AGC, coarse and fine time and frequency synchronization (RAN1, RAN4)
· Channel-State Information (CSI) measurement, including channel and interference (RAN1, RAN4)
In this contribution, we further discuss RSRP/RSRQ measurement in LAA.
2 Discussion

For Rel-12 RRM measurement basing on DRS, CRS is used for RSRP measurement. CSI-RS, if it is optionally configured, can also be used for RSRP measurement particularly for shared cell ID small cell deployment scenario. 
For Rel-13 RRM measurement in LAA, it is naturally to investigate first of all whether CRS can fulfill the RSRP measurement performance requirement in LAA scenario. As discussed in our companion contribution [2], due to the limited transmission chances subject to LBT, LAA DRS design shall provide sufficient performance of cell detection and RRM measurement even based on a single DRS occasion. Note that it has been agreed that bandwidth below 5MHz is not supported. We evaluate the RSRP measurement performance of CRS with 6/25 PRBs. In the simulation, -6dB SNR and AWGN channel are assumed.
[image: image1.emf]-20 -15 -10 -5 0 5 10

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

RSRP  Measuremnet Error(dB)

CDF

-6dB AWGN 6PRBs Single subframe CRS port 0

 

 

[image: image2.emf]-5 -4 -3 -2 -1 0 1 2 3 4

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

CDF

-6dB  AWGN  25PRBs Single subframe CRS port 0

 

 

RSRP Measurement Error(dB)


Figure 1 RSRP measurement performance of CRS in 5MHz
From the simulation result, it can be seen that using CRS of 25 PRBs measurement bandwidth in a single subframe, the RSRP measurement error is within the range [-3dB 2dB], which is within the current performance requirement range [-4.5dB 4.5dB] given a measurement error margin of 1.5dB is considered. 
Proposal 1: No enhancement on reference signal is needed for the RSRP measurement on unlicensed carrier. 
In Rel-12, CSI-RS based RSRP was specified for shared cell id small cell deployment scenario. For Rel-13 LAA DRS, blind detection of CSI-RS is needed for CSI-RS based RSRP measurement by the UE because the transmision of CSI-RS in each TP is subject to LBT. However, the reliability of CSI-RS blind detection cannot be guaranteed thus shall be avoided. Therefore, it is not prefered to support CSI-RS based RSRP measurement in LAA.

Proposal 2:  It is proposed that CSI-RS based RSRP measurement is not supported in LAA.
For RSRQ measurement, different RSSI measurement definitions can be considered for different cells according to the UE capability. For the serving cells or for the non-serving cells for which measurement gap is not required according to the UE capability, the RSSI measurement does not have to be limited in DMTC and it can be measured by UE implementation. Otherwise, for the non-serving cells for which measurement gap is required according to the UE capability, the RSSI measurement has to be performed in the DMTC. Furthermore, in order to fully reflect load and interference characteristics of the unlicensed carrier, the RSSI can be measured when the LAA node is transmitting or other RATs are occupying the unlicensed carrier, therefore the RSSI can be averaged over multi-DMTCs irrespective of the presence of DRS. 
Proposal 3: For RSRQ measurement on LAA carrier, two kinds of RSSI measurement can be considered 

· For the serving cell of the LAA UE, or the non-serving cells without requiring measurement gap, the RSSI measurement does not have to be limited in DMTC

· For the measurement of non-serving carriers using measurement gap, the RSSI measurement has to be limited in the DMTC. 

· Furthermore, the RSSI can be averaged over multi-DMTCs irrespective of the presence of DRS transmission 

3 Conclusions

In this contribution, we discuss RSRP/RSRQ measurement in LAA with the following observation and proposals.
Proposal 1: No enhancement on reference signal is needed for the RSRP measurement on unlicensed carrier. 
Proposal 2:  It is proposed that CSI-RS based RSRP measurement is not supported in LAA.
Proposal 3: For RSRQ measurement on LAA carrier, two kinds of RSSI measurement can be considered 

· For the serving cell of the LAA UE, or the non-serving cells without requiring measurement gap, the RSSI measurement does not have to be limited in DMTC

· For the measurement of non-serving carriers using measurement gap, the RSSI measurement has to be limited in the DMTC. 

· Furthermore, the RSSI can be averaged over multi-DMTCs irrespective of the presence of DRS transmission 
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