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1      Introduction
In RAN2#86 meeting, RAN2 agreed the following regarding DRS measurement:

	Assumption: If the network configures the UE with (assistance information for) DRS measurements, the UE can perform those and does not need to be aware of a “cell state”.


After RAN2#86 meeting, email discussion [86#32][LTE/SCE-L1] RRM framework for DRS measurements was tasked to discuss stage-2 aspects of DRS measurements. In this contribution, we discuss further details for DRS measurement.
2      Discussion
2.1     Measurement configuration
In email discussion [86#32][LTE/SCE-L1], most companies agree the following:

· DRS measurement configuration could be configured as part of the existing IE MeasObjectEUTRA.
· CSI-RS resources configured for L1 CSI report and the CSI-RS resources configured for RRM measurement should be specified independently from RRC signalling perspective.
· A separate ID for each CSI-RS resource in the DRS is needed.
In this section, we discuss details on how DRS measurement configuration is signalled.
According to RAN1 email discussion [77-23b] RRC parameter list and LS for SCE-efficient operation, below we list the agreed parameters from the email discussion (at the time of contribution writing, RAN1 email discussion is not concluded yet):

· Periodicity of DRS measurement timing configuration (DMTC) per frequency
· Subframe offset of DRS measurement timing configuration (DMTC) per frequency
A UE can be configured with one DMTC (DRS Measurement Timing Configuration) per frequency where the reference timing for the offset is the primary serving cell’s timing. UE can expect DRS in DMTC configuration, which could help UE to reduce power consumption by narrowing the search window for DRS. It is represented by periodicity, subframe offset, and possibly duration. 
A UE can also be configured a DRS occasion per cell which defines when DRS is transmitted. UE can expect DRS is transmitted in DMTC and if the UE perform DRS based RRM measurement based on DMTC only, the measurement is UE specific and frequency specific. Different UEs may have different DMTC. However, it does not mean that UE shall not assume DRS outside DMTC. If UE uses a DRS occasion for DRS measurement, the operation is also cell-specific as the DRS occasion is cell specific. Having said this, the periodicities/offsets/durations between DMTC and DRS occasion can be different.

It is noted that, from RAN1 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 IE MeasObject. One DMTC comprising periodicity/offset and possibly duration can be signalled, and one or more DRS occasion configurations comprising periodicity/offset/duration can be configured (RAN1 is still discussing which parameter to signal for DRS occasion).

For instance, following the similar principle to measurement resource restriction pattern for eICIC, a DRS info, which may comprise DMTC, DRS occasion, CSI-RS related information, and etc, can be signalled for a cell group which applies the same DRS info. In the following ASN.1 code example, we only show relevant RRC signaling for DRS assistance information. CSI-RS configuration is not shown. In the example below, we also show some RRC parameters which are not agreed by RAN1 yet (e.g. dmtc-Duration, and the details structure of DRS-Info-r12). The intention is to show ASN.1 structure, since which RRC parameters to be signaled should be decided by RAN1.
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


]],


[[drs-Config-r12





DRS-Config-r12

OPTIONAL,

-- Need ON


]]

}

DRS-Config-r12 ::=




SEQUENCE {


dmtc-SubframeOffset-r12




INTEGER (0..159)

OPTIONAL,


dmtc-Periodicity-r12




ENUMERATED {












rf40, rf80, rf160}
OPTIONAL,


dmtc-Duration






<FFS>,

drs-InfoList-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-Subframes-r12

ENUMERATED {sf1, sf2, sf3, sf4, sf5 ...},


drs-CellList-r12



DRS-CellList-r12


...,
















OPTIONAL




}

DRS-CellList-r12 ::=
SEQUENCE (SIZE (1..maxCellMeas)) OF PhysCellIdRange
Proposal 1: A DRS configuration in MeasObject comprises

· A DMTC comprising periodicity and subframe offset
· One or more DRS info for DRS occasion
2.2     Report configuration

In email discussion [86#32][LTE/SCE-L1], many companies agree that the CRS based DRS measurement is always configured, while the CSI-RS based measurement is optional.
There are different events defined for CRS and CSI-RS measurements. Once an event is triggered for one type of reference signal, it is not clear whether UE should report the measurement result of the other type of reference signal (if configured). For example, suppose event C1 for CSI-RS is triggered, then the question is whether UE should report the measurement results for CRS. In current specification, since there is only CRS measurement, there is no differentiation between reference signal types. The main trade-off here is the signaling overhead vs. available information. In the current specification, regarding RSRP and RSRQ measurement, it is configured by the network whether UE should report both quantities, or only the triggering quantity, as shown below In IE ReportConfigEUTRA:
	reportQuantity ENUMERATED {sameAsTriggerQuantity, both},

reportQuantity

The quantities to be included in the measurement report. The value both means that both the rsrp and rsrq quantities are to be included in the measurement report.


It is proposed to use the same approach for DRS measurement result reporting.
Proposal 2: Network to configure whether UE should report both CRS/CSI-RS measurement results, or only the measurement results for the triggering reference signal.
2.3     Measurement results

In email discussion [86#32][LTE/SCE-L1], most companies agree to include the measurement reports for CSI-RS based measurement as part of the current IE MeasResults.
For CSI-RS measurement results, we can reuse the baseline CR [1] in Rel-11 DL CoMP WI. Below is one ASN.1 example on CSI-RS measurement results. In the example, IE TPID is for TP identification and the corresponding details should be decided by RAN1. UE only needs to report CSI-RS RSRP since CSI-RS RSRQ can be derived from the combination of CRS RSRP/RSRQ and CSI-RS RSRP.
MeasResults ::=





SEQUENCE {


measId







MeasId,


measResultPCell




SEQUENCE {



rsrpResult






RSRP-Range,



rsrqResult






RSRQ-Range


},


measResultNeighCells



CHOICE {



measResultListEUTRA




MeasResultListEUTRA,



measResultListUTRA




MeasResultListUTRA,



measResultListGERAN




MeasResultListGERAN,



measResultsCDMA2000




MeasResultsCDMA2000,



...


}

















OPTIONAL,


...,


[[
measResultForECID-r9



MeasResultForECID-r9


OPTIONAL


]],


[[
locationInfo-r10




LocationInfo-r10



OPTIONAL,



measResultServFreqList-r10


MeasResultServFreqList-r10

OPTIONAL


]]

[[
measResultListEUTRA-v12xy


MeasResultListEUTRA-v12xy


OPTIONAL


]]
}
MeasResultListEUTRA-v12xy ::=
SEQUENCE {


MeasResult-DRS-CSI-RS-List-r12

MeasResult-DRS-CSI-RS-List-r12

OPTIONAL

}

MeasResult-DRS-CSI-RS-List-r12 ::=
SEQUENCE (SIZE (1..maxCSI-RS-DRS-r12)) OF MeasResult-DRS-CSI-RS- r12
MeasResult-DRS-CSI-RS-r12 ::=
SEQUENCE {


tpid







TPID,


measResult-r12




SEQUENCE {



csi-rsrp-Result-r12




RSRP-Range





OPTIONAL,



...


}

}

Proposal 3: For CSI-RS measurement reporting, RAN2 to consider the proposed ASN.1 structure.
3      Conclusion
In this contribution, we discuss details for DRS measurements and proposal the following:

Proposal 1: A DRS configuration in MeasObject comprises

· A DMTC comprising periodicity and subframe offset
· One or more DRS info for DRS occasion


 REF Proposal_CCSI \h 

Proposal 2: Network to configure whether UE should report both CRS/CSI-RS measurement results, or only the measurement results for the triggering reference signal.


 REF Proposal_Result \h 

Proposal 3: For CSI-RS measurement reporting, RAN2 to consider the proposed ASN.1 structure.
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