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1 Introduction
RAN1 has indicated in their feature list that the UE may need to perform RSS based RSRP measurement in connected mode. In last RAN2 meeting, there had some discussion [1] on whether and how to provide RSS configuration for UEs in RRC_CONNECTED but no progress has been achieved. In this paper, we will further discuss this issue and give our proposals.

2 Discussion
As RAN1 has indicated that it’s up to RAN4 about whether the feature is mandatory or optional and it’s also up to RAN4 about the need for the eNB to know if the feature is supported, some companies think we should wait for RAN4 progress before we can specify something in RAN2. 
With further check, in last RAN4 meeting, RAN4 has made the following agreements [2] for RSS based RSRP measurement for UEs in RRC_CONNECTED:
	· Measurements in CONNECTED mode
· RSS power offset with respect to CRS is equal to or greater than 0 dB
· RSS can colllide with measurement gap, but UE is not expected do any RSS measurement within the gap. Instead the UE can measure in the subframes before and after the gap.


Based on these agreements, we think RAN4 has explicitly agreed RSS based measurement can be performed in RRC_CONNECTED. The above rules specified by RAN4 would be able to guarantee the required performance for RSS measurement in RRC_CONNECTED.

Observation 1: Based on RAN4 agreements, we think RAN4 has explicitly agreed RSS based measurement can be performed in RRC_CONNECTED.
About UE capability, firstly we want to clarify that there is no need of capability indication for UE in RRC_IDLE. Secondly, about capability indication for UE in RRC_CONNECTED, there has no explicit agreement in RAN4 yet. Even we think the more common way is to let RAN2 to discuss and decided whether such capability is needed, we are fine to further wait for RAN4 progress. But we understand this has no impacts on RAN2 specification work. If RAN4 decide no UE capability is needed, that means RSS configuration can be provided to UE in RRC_CONNECTED without knowing the UE capability and UE should handle this information mandatorily. On the other hand, if RAN4 decide UE capability is needed, RSS configuration can be provided to UE in RRC_CONNECTED only if the network knows UE supports RSS based measurement in RRC_CONNECTED and the introduction of such UE capability can be discussed later in the running CR review. 

Observation 2: UEs in RRC_IDLE don’t need to indicate its capability about support RSS based measurement in RRC_IDLE.

Observation 3: RAN4 decision on whether UEs in RRC_CONNECTED need to indicate its capability about support RSS based measurement in RRC_CONNECTED can be discussed later and would have no impacts on RAN specification work.

Based on the above observations, we think RSS configuration for UEs in RRC_CONNECTED need to be specified in RAN2 and no need to wait for RAN4 decision on UE capability. 
The general way to provide measurement related parameters for UEs in RRC_CONNECTED is via dedicated signalling. However, in last meeting, some company had thoughts that if UE has acquired the RSS configuration from the SIB, then it can use that information when in RRC_CONNECTED. And the RSS information of a cell is not expected to change. There is also NO motivation to provide the same RSS information via SIB and dedicated signalling. Moreover, the company further mentioned in the cases that UEs in RRC_CONNECTED perform RRC re-establishment/ handover to a target cell, how to handle RSS measurement in the target cell needs to be clarified as UE cannot acquire the SIB4 and SIB5 of the target cell. 
We cannot agree the above understanding with the following reasons:

· Firstly, based on the definition description for SIB4 and SIB5, we have the understanding that the parameters in SIB4 and SIB5 can ONLY be used by UE in RRC_IDLE. 

· Secondly, we are confused by the saying that “the RSS information of a cell is not expected to change”. Generally, we assume the cells for measurement in RRC_CONNECTED would not have to be same as the neighbour cells for measurement in RRC_IDLE. In another word, they are possible different. Therefore, the information in SIB4/SIB5 may no longer be applicable. 

· Thirdly, as mentioned above, even we can allow RSS information in SIB4/SIB5 is used both in RRC_IDLE and RRC_CONNECTED, in order to make it feasible for UE to continue RSS measurement in CONNECTED after UE moves to other cell, the SIB4/SIB5 of target cell need to be added into HO command. We think such changes are big and may cause much unnecessary information delivery.
Therefore, we still think dedicated signalling is needed for providing RSS configuration for neighbour cells for UE in RRC_CONNECTED.

Proposal 1: It’s suggested to introduce RSS configuration for neighbour cells in dedicated signalling for UEs in RRC_CONNECTED.

Per our understanding, in RRC_CONNECTED, RSS is mainly used for cell measurement but not for cell demodulation (e.g., interference mitigation), so we think the suitable way to provide such configuration in MeasObjectEUTRA. A MeasObjectEUTRA is related to one neighbour frequency. Several neighbour frequencies can related to several measurement objects. 

Proposal 2: It’s suggested to introduce RSS parameters in MeasObjectEUTRA for providing RSS measurement configuration for UEs in RRC_CONNECTED.
Based on proposal 2, an example text proposal can be found in Annex.

3 Conclusion

Based on the analysis in this paper, we have the following proposals:
Observation 1: Based on RAN4 agreements, we think RAN4 has explicitly agreed RSS based measurement can be performed in RRC_CONNECTED.
Observation 2: UEs in RRC_IDLE don’t need to indicate its capability about support RSS based measurement in RRC_IDLE.

Observation 3: RAN4 decision on whether UEs in RRC_CONNECTED need to indicate its capability about support RSS based measurement in RRC_CONNECTED can be discussed later and would have no impacts on RAN specification work.

Proposal 1: It’s suggested to introduce RSS configuration for neighbour cells in dedicated signalling for UEs in RRC_CONNECTED.
Proposal 2: It’s suggested to introduce RSS parameters in MeasObjectEUTRA for providing RSS measurement configuration for UEs in RRC_CONNECTED.
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5 Annex 
Text proposal for TS 36.331 for adding RSS configuration in dedicated signalling:

	The 1st change


–
MeasObjectEUTRA
The IE MeasObjectEUTRA specifies information applicable for intra-frequency or inter-frequency E‑UTRA cells.

MeasObjectEUTRA information element

-- ASN1START

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


]],


[[
altTTT-CellsToRemoveList-r12
CellIndexList



OPTIONAL,

-- Need ON



altTTT-CellsToAddModList-r12
AltTTT-CellsToAddModList-r12
OPTIONAL,

-- Need ON



t312-r12





CHOICE {




release






NULL,




setup






ENUMERATED {ms0, ms50, ms100, ms200,












ms300, ms400, ms500, ms1000}



}













OPTIONAL,

-- Need ON



reducedMeasPerformance-r12

BOOLEAN




OPTIONAL,

-- Need ON



measDS-Config-r12



MeasDS-Config-r12


OPTIONAL

-- Need ON


]],


[[




whiteCellsToRemoveList-r13

CellIndexList



OPTIONAL,

-- Need ON



whiteCellsToAddModList-r13

WhiteCellsToAddModList-r13
OPTIONAL,

-- Need ON



rmtc-Config-r13



RMTC-Config-r13


OPTIONAL,

-- Need ON



carrierFreq-r13




ARFCN-ValueEUTRA-v9e0

OPTIONAL


-- Need ON


]],


[[




tx-ResourcePoolToRemoveList-r14
Tx-ResourcePoolMeasList-r14

OPTIONAL,
-- Need ON



tx-ResourcePoolToAddList-r14
Tx-ResourcePoolMeasList-r14

OPTIONAL,
-- Need ON



fembms-MixedCarrier-r14



BOOLEAN




OPTIONAL


-- Need ON


]],


[[



measSensing-Config-r15


MeasSensing-Config-r15

OPTIONAL

-- Need ON


]] ,
[[

measRSS-Config-r16          MeasRSS-Config-r16

OPTIONAL
-- Cond RSS-Info
]]
}

MeasObjectEUTRA-v9e0 ::=


SEQUENCE {


carrierFreq-v9e0




ARFCN-ValueEUTRA-v9e0

}

CellsToAddModList ::=



SEQUENCE (SIZE (1..maxCellMeas)) OF CellsToAddMod

CellsToAddMod ::=
SEQUENCE {


cellIndex






INTEGER (1..maxCellMeas),


physCellId






PhysCellId,


cellIndividualOffset



Q-OffsetRange

}

BlackCellsToAddModList ::=


SEQUENCE (SIZE (1..maxCellMeas)) OF BlackCellsToAddMod

BlackCellsToAddMod ::=
SEQUENCE {


cellIndex






INTEGER (1..maxCellMeas),


physCellIdRange





PhysCellIdRange

}

MeasCycleSCell-r10 ::=



ENUMERATED {sf160, sf256, sf320, sf512,














sf640, sf1024, sf1280, spare1}

MeasSubframePatternConfigNeigh-r10 ::=
CHOICE {


release








NULL,


setup








SEQUENCE {



measSubframePatternNeigh-r10


MeasSubframePattern-r10,



measSubframeCellList-r10



MeasSubframeCellList-r10
OPTIONAL
-- Cond always


}

}

MeasSubframeCellList-r10 ::=
SEQUENCE (SIZE (1..maxCellMeas)) OF PhysCellIdRange

AltTTT-CellsToAddModList-r12 ::=
SEQUENCE (SIZE (1..maxCellMeas)) OF AltTTT-CellsToAddMod-r12

AltTTT-CellsToAddMod-r12 ::=
SEQUENCE {


cellIndex-r12






INTEGER (1..maxCellMeas),


physCellIdRange-r12





PhysCellIdRange

}

WhiteCellsToAddModList-r13 ::=


SEQUENCE (SIZE (1..maxCellMeas)) OF WhiteCellsToAddMod-r13

WhiteCellsToAddMod-r13 ::=
SEQUENCE {


cellIndex-r13






INTEGER (1..maxCellMeas),


physCellIdRange-r13





PhysCellIdRange

}

RMTC-Config-r13 ::=
CHOICE {


release







NULL,


setup







SEQUENCE {



rmtc-Period-r13




ENUMERATED {ms40, ms80, ms160, ms320, ms640},



rmtc-SubframeOffset-r13


INTEGER(0..639)




OPTIONAL,

-- Need ON



measDuration-r13



ENUMERATED {sym1, sym14, sym28, sym42, sym70},



...


}

}

Tx-ResourcePoolMeasList-r14 ::=
SEQUENCE (SIZE (1..maxSL-PoolToMeasure-r14)) OF SL-V2X-TxPoolReportIdentity-r14

MeasRSS-Config-r16 SEQUENCE {

{ 

rss-ConfigCarrierInfo-r16      RSS-ConfigCarrierInfo-r16   
OPTIONAL,
-- Need OP
rss-AssistanceInfoList-r16     SEQUENCE (SIZE (1..maxCellMeas)) OF   RSS-AssistanceInfo-r16

}

RSS-AssistanceInfo-r16 ::= 

SEQUENCE {
cellIndex               INTEGER (1..maxCellMeas),
physCellIdRange         PhysCellIdRange,

rss-MeasPowerBias-r16   ENUMERATED {dB-6, dB-3, dB0, dB3, dB6, dB9, dB12, rssNotUsed} 

OPTIONAL

-- Need OP
}

-- ASN1STOP

	MeasObjectEUTRA field descriptions

	altTTT-CellsToAddModList

List of cells to add/ modify in the cell list for which the alternative time to trigger specified by alternativeTimeToTrigger in reportConfigEUTRA, if configured, applies.

	altTTT-CellsToRemoveList

List of cells to remove from the list of cells for alternative time to trigger.

	blackCellsToAddModList

List of cells to add/ modify in the black list of cells.

	blackCellsToRemoveList

List of cells to remove from the black list of cells.

	carrierFreq

Identifies E‑UTRA carrier frequency for which this configuration is valid. E-UTRAN does not configure more than one measurement object for the same physical frequency regardless of the E-ARFCN used to indicate this. CarrierFreq-r13 is included only when the extension list measObjectToAddModListExt-r13 is used. If carrierFreq-r13 is present, carrierFreq (i.e., without suffix) shall be set to value maxEARFCN.

	cellIndex

Entry index in the cell list. An entry may concern a range of cells, in which case this value applies to the entire range.

	cellIndividualOffset

Cell individual offset applicable to a specific cell. Value dB-24 corresponds to -24 dB, dB-22 corresponds to -22 dB and so on.

	cellsToAddModList

List of cells to add/ modify in the cell list.

	cellsToRemoveList

List of cells to remove from the cell list.

	fembms-MixedCarrier

If this field is set to TRUE, the cells on the carrier frequency indicated by the measObject are FeMBMS/Unicast-mixed cells.

	measCycleSCell

The parameter is used only when an SCell is configured on the frequency indicated by the measObject and is in deactivated state, see TS 36.133 [16], clause 8.3.3. E-UTRAN configures the parameter whenever an SCell is configured on the frequency indicated by the measObject, but the field may also be signalled when an SCell is not configured. Value sf160 corresponds to 160 sub-frames, sf256 corresponds to 256 sub-frames and so on.

	measDS-Config

Parameters applicable to discovery signals measurement on the carrier frequency indicated by carrierFreq.

	measDuration
Number of consecutive symbols for which the Physical Layer reports samples of RSSI, see TS 36.214 [48]. Value sym1 corresponds to one symbol, sym14 corresponds to 14 symbols, and so on.

	measSubframeCellList

List of cells for which measSubframePatternNeigh is applied.

	measSubframePatternNeigh
Time domain measurement resource restriction pattern applicable to neighbour cell RSRP and RSRQ measurements on the carrier frequency indicated by carrierFreq. For cells in measSubframeCellList the UE shall assume that the subframes indicated by measSubframePatternNeigh are non-MBSFN subframes, and have the same special subframe configuration as PCell.

	offsetFreq

Offset value applicable to the carrier frequency. Value dB-24 corresponds to -24 dB, dB-22 corresponds to -22 dB and so on.

	physCellId

Physical cell identity of a cell in the cell list.

	physCellIdRange

Physical cell identity or a range of physical cell identities.

	reducedMeasPerformance

If set to TRUE, the EUTRA carrier frequency is configured for reduced measurement performance, otherwise it is configured for normal measurement performance, see TS 36.133 [16].

	rmtc-Config

Parameters applicable to RSSI and channel occupancy measurement on the carrier frequency indicated by carrierFreq.

	rmtc-Period

Indicates the RSSI measurement timing configuration (RMTC) periodicity for this frequency. Value ms40 corresponds to 40 ms periodicity, ms80 corresponds to 80 ms periodicity and so on, see TS 36.214 [48].

	rmtc-SubframeOffset

Indicates the RSSI measurement timing configuration (RMTC) subframe offset for this frequency. The value of rmtc-SubframeOffset should be smaller than the value of rmtc-Period, see TS 36.214 [48]. For inter-frequency measurements, this field is optional present and if it is not configured, the UE chooses a random value as rmtc-SubframeOffset for measDuration which shall be selected to be between 0 and the configured rmtc-Period with equal probability.

	rss-AssistanceInfoList

List of RSS assistance information applicable to a specific cell. 

	rss-ConfigCarrierInfo

RSS configuration for this carrier frequency. If absent and rss-MeasConfig is included in SIB2, RSS is collocated (time and frequency domain) in all cells on this carrier.

	rss-MeasPowerBias
Power bias in dB relative to q_offset of neighbour cell CRS. Value dB-6 corresponds to -6 dB, value dB-3 corresponds to -3 dB and so on. Value rssNotUsed indicates measurement based on RSS is not applicable for the specific cell.

	t312

The value of timer T312. Value ms0 represents 0 ms, ms50 represents 50 ms and so on.

	tx-ResourcePoolToAddList

List of transmission pools identities to be added to the list of pools configured for CBR measurements and for which poolReportId is included in SL-V2X-ConfigDedicated, SystemInformationBlockType21 or SystemInformationBlockType26.

	tx-ResourcePoolToRemoveList
List of transmission resource pools identities to be removed from the list of pools configured for CBR measurements and for which poolReportId is included in SL-V2X-ConfigDedicated, SystemInformationBlockType21 or SystemInformationBlockType26.

	widebandRSRQ-Meas

If this field is set to TRUE, the UE shall, when performing RSRQ measurements, use a wider bandwidth in accordance with TS 36.133 [16].

	whiteCellsToAddModList

List of cells to add/modify in the white list of cells.

	whiteCellsToRemoveList

List of cells to remove from the white list of cells.


	Conditional presence
	Explanation

	always
	The field is mandatory present.

	WB-RSRQ
	The field is optionally present, need ON, if the measurement bandwidth indicated by allowedMeasBandwidth is 50 resource blocks or larger; otherwise it is not present and the UE shall delete any existing value for this field, if configured.

	RSS-Info
	This field is optionally present, need OR, if rss-MeasConfig is included in SIB2. Otherwise the field is not present, and the UE shall delete any existing value for this field.
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