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1 Introduction
This contribution provides our views on the remaining issues of DRS-based RRM measurements considering the agreements in [1]

 REF _Ref394848255 \r \h 
[2]

 REF _Ref394848299 \r \h 
[3].
2 Discussion 
2.1 Usage of DRS measurement 

It was agreed in RAN1#77:

· UE assumes PSS/SSS/CRS in the DRS
· Additionally CSI-RS is assumed in the DRS for measurement if configured by higher layers
There was an email discussion in [77-23b] arguing that either CRS or CSI-RS based RRM measurement can be separately configured. According to the agreements in RAN1#77, CSI-RS based measurement alone for DRS cannot be configured if CRS based measurement for DRS is not configured. Moreover, there would be a performance concern of CSI-RS based RSRP measurement shown in the papers [6]

 REF _Ref395000646 \r \h 
[7]

 REF _Ref395000647 \r \h 
[8] which observe that the accuracy of CSI-RS-based RSRP (2REs/PRB) with 25 PRBs is comparable to that of CRS-based RSRP with 6 PRBs. Therefore, the use case of CSI-RS based measurement only is not obvious.
DRS comprises CRS (at least) and CSI-RS (if further configured). Accordingly, DRS based RRM measurement needs to be defined in the specification by RAN2. In particular, CSI-RS based RRM measurement (at least in association with CSI-RS based RSRP) would need to be specified. One useful scenario with CSI-RS as DRS would be limited to distinguish the TP in the shared cell ID scenario.

Proposal 1: The agreement should not be revisited: CSI-RS based measurement for DRS can be further configured only when CRS based measurement for DRS is configured.

According to the WID [4], the work item is to specify the mechanisms for small cell enhancements in physical layer to ensure the efficient operation of networks with small cell layers composed of small cell clusters. Further in RAN1#75, it was agreed that “If new discovery mechanism is defined for small cell on/off, it may be used for other purposes without further optimization.” Therefore, any other purpose (e.g., CoMP resource measurement) than efficient small cell/TP discovery is out of the WI scope. 
Observation 1: Any other purpose than small cell/TP discovery is out of the WI scope.
2.2 Assistant information 

A UE can be configured with one DMTC (DRS Measurement Timing Configuration) per frequency comprising periodicity, subframe offset, and duration where the reference timing for the offset is the primary serving cell timing. A DRS occasion for a cell can be represented by duration (N consecutive subframes; N<=5), periodicity (40 ms, 80 ms, 160 ms, etc.), and subframe offset. UE assumes DRS in a DRS occasion for the measurement. Therefore, UE may allow measuring DRS from DMTC and further may be able to figure out the DRS location that can be assumed from the DRS occasion configuration.

An example for DRS configuration with periodicity and offset is given in Table 1, where the DRS occasion, for the first DRS subframe in a DRS occasion, shall satisfy 
[image: image1.wmf]ë

û

(

)

0

mod

2

/

10

DRS

DRS

s

f

=

D

-

+

´

T

n

n

.

Table 1 DRS configuration (periodicity and offset)

	DRS configuration Index 
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	DRS periodicity 
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(subframes)
	DRS offset 
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(subframes)

	0 – 39
	40
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	40 – 119
	80
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	120 – 279
	160
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	280 - 1023
	Reserved


If small cell discovery operation is supported only in synchronized network operation in a given frequency, SFN (
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) can be aligned between serving cell and other cells in the given frequency. Otherwise, the DRS offset (
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) for a cell can be defined in reference to the primary serving cell with 
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UE can expect DRS in DMTC per frequency and the operation is UE specific. Different UEs may have the different DMTC. UE assumes a DRS occasion for DRS measurement and the operation is cell-specific. Therefore, while the different cells have the different DRS occasion configurations, the search window for UE is provided by DMTC. Having said this, the periodicities/offsets/durations between DMTC and DRS occasion can be different.

Proposal 2: The periodicities/offsets/durations between DMTC (per frequency) and DRS occasion (per cell and per frequency) are configured separately.

It is noted that, from the agreements, DMTC and DRS occasion related information are given per carrier frequency and per cell, respectively. The assistant information for DRS measurement can be included in the existing MeasObject. One DMTC comprising periodicity/offset/duration can be signalled, and the cell list having the same DRS occasion configuration comprising periodicity/offset/duration can be configured.
For instance, following the similar principle to the measurement resource restriction pattern for eICIC, a DRS info can be signalled for a cell group which applies the same DRS info.
MeasObjectEUTRA ::=




SEQUENCE {


carrierFreq






ARFCN-ValueEUTRA,


allowedMeasBandwidth



AllowedMeasBandwidth,


presenceAntennaPort1



PresenceAntennaPort1,


neighCellConfig





NeighCellConfig,


offsetFreq






Q-OffsetRange



DEFAULT dB0,


-- Cell list


cellsToRemoveList




CellIndexList



OPTIONAL,

-- Need ON


cellsToAddModList




CellsToAddModList


OPTIONAL,

-- Need ON


-- Black list


blackCellsToRemoveList



CellIndexList



OPTIONAL,

-- Need ON


blackCellsToAddModList



BlackCellsToAddModList

OPTIONAL,

-- Need ON


cellForWhichToReportCGI



PhysCellId




OPTIONAL,

-- Need ON


...,


[[measCycleSCell-r10



MeasCycleSCell-r10

OPTIONAL,

-- Need ON



measSubframePatternConfigNeigh-r10
MeasSubframePatternConfigNeigh-r10
OPTIONAL






-- Need ON


]],


[[widebandRSRQ-Meas-r11



BOOLEAN
OPTIONAL

-- Cond WB-RSRQ


]],


[[drsConfig-r12





DRSConfig-r12

OPTIONAL,

-- Need ON


]]

}
DRSConfig-r12 ::=




SEQUENCE {


dmtc-SubframeOffset-r12




INTEGER (0..159)

OPTIONAL,

dmtc-Periodicity-r12




ENUMERATED {












rf40, rf80, rf160}
OPTIONAL,

dmtc-Duration






<FFS>

drsInfoList-r12






DRS-InfoList-r12

OPTIONAL,


...
}

DRS-InfoList-r12 ::=
SEQUENCE (size (1...maxDRS)) of DRS-Info-r12

DRS-Info-r12 ::= SEQUENCE {


drs-ConfigurationIndex-r12
INTEGER (0..511),


drs-numDL-Frames-r12

ENUMERATED {sf-1, sf-2, sf-3, sf-4, sf-5 ...},

drsCellList-r12



DRSCellList-r12

...,
















OPTIONAL




}
DRSCellList-r12 ::=
SEQUENCE (SIZE (1..maxCellMeas)) OF PhysCellIdRange
where 

· dmtc-SubframeOffset: 
· Offset between the first subframe (subframe 0) of the first radio frame (SFN 0) on the primary serving cell and the first DRS subframe in the closest subsequent DRS occasion on the measured carrier. The value is given in number of full sub-frames. If the ARFCN is the same as for the primary serving cell, or if the ARFCN is not the same as for the primary serving cell and the field is not present but DRS is available on this frequency, the receiver shall consider the DRS subframe offset for this carrier to be 0.
· drs-ConfigurationIndex-r12

· E.g., see Table 1
· drs-numDL-Frames-r12

· Number of consecutive subframes (N) within a DRS occasion

· maxDRS is the maximum number of lists for DRS occasion related information in a measurement object

Proposal 3: A DRS configuration in MeasObject comprises

· A DMTC comprising periodicity, subframe offset, and duration; and
· One or more DRS info for a DRS occasion with cell list comprising periodicity, subframe offset, and duration

3 Conclusions
This contribution discusses RRM measurement and assistant information for DRS. The following summarizes our proposals:

Proposal 1: The agreement should not be revisited: CSI-RS based measurement for DRS can be further configured only when CRS based measurement for DRS is configured.
Observation 1: Any other purposes than small cell/TP discovery are out of WI scope.
Proposal 2: The periodicities/offsets/durations between DMTC (per frequency) and DRS occasion (per cell and per frequency) are configured separately.
Proposal 3: A DRS configuration in MeasObject comprises

· A DMTC comprising periodicity, subframe offset, and duration; and
· One or more DRS info for a DRS occasion with cell list comprising periodicity, subframe offset, and duration
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