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1 Introduction

RAN4 has received one incoming LS from RAN2 on small cell enhancement [1]. In this LS RAN4 was request to feedback on the following questions: 
RAN2 agreed that if DRS measurement is configured for a carrier frequency on which PCell or an activated SCell is configured, UE shall measure also legacy CRS RSRP for the PCell and the activated SCell. RAN2 would like RAN4 to answer whether this would also be possible for legacy CRS RSRQ?

RAN2 would also like RAN4 to answer the following questions so that RAN2 can complete the RRC signalling design:

1) The maximum number of CSI-RS resources that UE can report for CSI-RS based DRS measurement;
2) The value range of the new measurement quantity: CSI-RSRP
In this paper, we give our views on the above questions and draft one reply LS in [3]. 

2 Discussions

In this section, we give the discussion on the above three questions:

Q1:Is it feasible for UE to measure legacy CRS RSRQ for the PCell and the activated SCell as legacy CRS RSRP?

Q2: the maximum number of CSI-RS resources that UE can report for CSI-RS based DRS measurement
Q3: The value range of the new measurement quantity: CSI-RSRP

In the following we discuss the questions one by one.

Q1:Is it feasible for UE to measure legacy CRS RSRQ for the PCell and the activated SCell as legacy CRS RSRP?

The difference between RSRQ based on DMTC and RSRQ based on non-DMTC subframes is given in the following.
It has been agreed that 

-The CRS RSRQ for neighbouring cells is measured based on all the OFDM symbols, i.e. 14 OFDM symbols
-There is no limitation on how the UE performs CRS RSRQ measurements on serving cells

If the CRS RSRQ based on DMTC and CRS RSRQ based on non_DMTC are comparable it is feasible to measure CRS RSRQ for the PCell and activated SCells.
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Fig.1 Illustration of DMTC related measurement
Assume that SINR = -6dB then 
Then Delta_RSRQ = RSRQ_non_dmtc /RSRQ_dmtc= 4/14*[1+I/(S+N)]=4/14*[1+(4S-N)/(S+N)]=10/7*(S/(S+N))
Here S, I and N are the power of serving cell, interference power from other cells and thermal noise respectively.
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Fig.2SNR distribution in SCE scenario
To get the cell edge SNR distribution the system level simulation was performed and from Fig.2the 5% percentage of SNR is about 28.41dB, then the Delta_RSRQ is 1.5dB. It is noted that only the CRS RE is considered in this estimation. If both CRS RE and Data RE are considered it means the average S will be further decreased it will further decrease the Delta_RSRQ.  For such CRS RSRQ difference the impacts to the network performance will be not very significant.
Thus it is feasible for UE to measure legacy CRS RSRQ for the PCell and the activated SCell as legacy CRS RSRP.  
Q2: The maximum number of CSI-RS resources that UE can report for CSI-RS based DRS measurement
Based on the RAN4 simulation campaign it is concluded that:
In CSI-RS based intra-frequency measurement requirement, UE is required to simultaneously measure at least 3 TPs for intra-frequency and at least 3 inter-frequency identified cells per inter-frequency for up to 3 inter-frequencies.

Q3: The value range of the new measurement quantity: CSI-RSRP

The reporting range of RSRP is defined from -140 dBm to -44 dBm with 1 dB resolution.

The mapping of measured quantity is defined in Table 9.1.4-1 of TS 36.133. 

Table 9.1.4-1: RSRP measurement report mapping

	Reported value
	Measured quantity value
	Unit

	RSRP_00
	RSRP ( -140
	dBm

	RSRP_01
	-140 ( RSRP < -139
	dBm

	RSRP_02
	-139 ( RSRP < -138
	dBm

	…
	…
	…

	RSRP_95
	-46 ( RSRP < -45
	dBm

	RSRP_96
	-45 ( RSRP < -44
	dBm

	RSRP_97
	-44 ( RSRP
	dBm


The upper bound of the range is mainly considering the maximum input power of the UE it should be keep unchanged even though some different power boosting is used for CRS and CSI-RS.
· The power boosting for CSI-RS and CRS are 8dB and 6dB respectively which makes the TX power of CSI-RS is 2dB higher than CRS.

· CSI-RS-Config-r10 ::=

SEQUENCE {

· 
csi-RS-r10




CHOICE {

· 

release





NULL,

· 

setup





SEQUENCE {

· 


antennaPortsCount-r10


ENUMERATED {an1, an2, an4, an8},

· 


resourceConfig-r10



INTEGER (0..31),

· 


subframeConfig-r10



INTEGER (0..154),

· 


p-C-r10






INTEGER (-8..15)

· PDSCH-ConfigDedicated::=

SEQUENCE {

· 
p-a








ENUMERATED {

· 










dB-6, dB-4dot77, dB-3, dB-1dot77,

· 










dB0, dB1, dB2, dB3}

· }

Regarding the lower bound it is expected that the -140dBm can be reused in terms of RAN5 testing applicability.

Taking the above analysis into account we propose the legacy reporting and granularity can be reused.
3 Conclusion

In this contribution, we give our analysis on questions from RAN2 and give our considerations. The corresponding draft LS reply can be found in [3].
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