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Introduction
LTE-MTC Release 15 introduces the resynchronization signal (RSS). The Rel-16 WID of Additional MTC enhancements for LTE states that [1]:
RAN4 has agreed [5].
“RSS based RSRP measurement may be used for CE level selection when multiple CE levels are configured in RA”
The contribution discusses the RAN2 impacts as part of this agreement.
[bookmark: _Ref178064866]Discussion
The new resynchronization signal (RSS) is a signal that will assist UEs in poor coverage to achieve network synchronization. This is achieved by providing substantial synchronization energy over a short time interval. RSS is allocated to the 11 contiguous symbols in a subframe, spanning 2 PRBs in the frequency domain. Both the duration and the periodicity of RSS are configurable. RSS may take durations of 8 to 40 ms and periods of 160 to 1280 ms. The existing ASN.1 structure for RSS configuration from 36.331 is presented below.
-- ASN1START

RSS-Config-r15 ::=				SEQUENCE {
	duration-r15					ENUMERATED {sf8, sf16, sf32, sf40},
	freqLocation-r15				INTEGER (0..98),
	periodicity-r15					ENUMERATED {ms160, ms320, ms640, ms1280},
	powerBoost-r15					ENUMERATED {dB0, dB3, dB4dot8, dB6},
	timeOffset-r15					INTEGER (0..31)
}

-- ASN1STOP

	RSS-Config field descriptions

	duration
Duration of RSS in subframes. Value sf8 corresponds to 8 subframes, value sf16 corresponds to 16 subframes and so on. 

	[bookmark: _Hlk515551881]freqLocation
Frequency location (lowest PRB number) of RSS. 

	periodicity
Periodicity of RSS. Value ms160 corresponds to 160 ms, value ms320 corresponds to 320 ms and so on.

	powerBoost
Power offset of RSS relative to CRS in dB. Value dB0 corresponds to 0 dB, value dB3 corresponds to 3 dB, value dB4dot8 corresponds to 4.8 dB and so on.

	timeOffset
Time offset of RSS in frames. The actual value of time offset is based on the value of duration, as follows:
For duration 160 ms, only value range 0 to 15 are applicable. Actual value = timeOffset * 1 frames.
For duration 320 ms, actual value = timeOffset * 1 frames.
For duration 640 ms, actual value = timeOffset * 2 frames.
For duration 1280 ms, actual value = timeOffset * 4 frames.




[image: ]
RSS has high density and it would be a good candidate for the UEs to base their RSRP measurements on. 
RAN4 has agreed [5] that an RSRP based measurement can be used for determining the CE level needed for the random-access procedure. Since an RSS based RSRP measurement can yield much better measurement accuracy, and the current RSRP measurement accuracy already has quite large bias, RAN4 agreed that there is a benefit in using RSS based RSRP for selecting the CE level. This is especially useful when the UE has to differentiate between more than 2 CE levels. The Network may indicate if RSS based signalling is to be used for CE mode determination instead of CRS.
From a RAN2 perspective, signalling support needs to be provided in System Information Broadcast to specify if a UE can use RSS.
[bookmark: _Toc525042817][bookmark: _Toc525590627][bookmark: _Toc525854176][bookmark: _Toc528861025][bookmark: _Toc16505760]Signaling in SIB1-BR is used to specify that RSS is to be used for CE level determination for Random access procedure.

ASN.1
SystemInformationBlockType1
SystemInformationBlockType1 contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information. SystemInformationBlockType1-BR uses the same structure as SystemInformationBlockType1.
Signalling radio bearer: N/A
RLC-SAP: TM
Logical channels: BCCH and BR-BCCH
Direction: E‑UTRAN to UE
SystemInformationBlockType1 message
-- ASN1START

SystemInformationBlockType1-BR-r13 ::=	SystemInformationBlockType1

SystemInformationBlockType1 ::=		SEQUENCE {
	cellAccessRelatedInfo				SEQUENCE {
		plmn-IdentityList					PLMN-IdentityList,
		trackingAreaCode					TrackingAreaCode,
		cellIdentity						CellIdentity,
		cellBarred							ENUMERATED {barred, notBarred},
		intraFreqReselection				ENUMERATED {allowed, notAllowed},
		csg-Indication						BOOLEAN,
		csg-Identity						CSG-Identity			OPTIONAL	-- Need OR
	},
	cellSelectionInfo					SEQUENCE {
		q-RxLevMin							Q-RxLevMin,
		q-RxLevMinOffset					INTEGER (1..8)			OPTIONAL	-- Need OP
	},
	p-Max								P-Max						OPTIONAL,			-- Need OP
	freqBandIndicator					FreqBandIndicator,
	schedulingInfoList					SchedulingInfoList,
	tdd-Config							TDD-Config					OPTIONAL,	-- Cond TDD
	si-WindowLength						ENUMERATED {
											ms1, ms2, ms5, ms10, ms15, ms20,
											ms40},
	systemInfoValueTag					INTEGER (0..31),
	nonCriticalExtension				SystemInformationBlockType1-v890-IEs	OPTIONAL
}

SystemInformationBlockType1-v890-IEs::=	SEQUENCE {
	lateNonCriticalExtension			OCTET STRING (CONTAINING SystemInformationBlockType1-v8h0-IEs)			OPTIONAL,
	nonCriticalExtension				SystemInformationBlockType1-v920-IEs	OPTIONAL
}

-- Late non critical extensions
SystemInformationBlockType1-v8h0-IEs ::=	SEQUENCE {
	multiBandInfoList					MultiBandInfoList		OPTIONAL,	-- Need OR
	nonCriticalExtension				SystemInformationBlockType1-v9e0-IEs	OPTIONAL
}

SystemInformationBlockType1-v9e0-IEs ::= SEQUENCE {
	freqBandIndicator-v9e0				FreqBandIndicator-v9e0		OPTIONAL,	-- Cond FBI-max
	multiBandInfoList-v9e0				MultiBandInfoList-v9e0		OPTIONAL,	-- Cond mFBI-max
	nonCriticalExtension				SystemInformationBlockType1-v10j0-IEs	OPTIONAL
}

SystemInformationBlockType1-v10j0-IEs ::= SEQUENCE {
	freqBandInfo-r10					NS-PmaxList-r10				OPTIONAL,	-- Need OR
	multiBandInfoList-v10j0				MultiBandInfoList-v10j0		OPTIONAL,	-- Need OR
	nonCriticalExtension				SystemInformationBlockType1-v10l0-IEs					OPTIONAL
}

SystemInformationBlockType1-v10l0-IEs ::= SEQUENCE {
	freqBandInfo-v10l0					NS-PmaxList-v10l0			OPTIONAL,	-- Need OR
	multiBandInfoList-v10l0				MultiBandInfoList-v10l0		OPTIONAL,	-- Need OR
	nonCriticalExtension				SEQUENCE {}					OPTIONAL
}

-- Regular non critical extensions
SystemInformationBlockType1-v920-IEs ::=	SEQUENCE {
	ims-EmergencySupport-r9				ENUMERATED {true}			OPTIONAL,	-- Need OR
	cellSelectionInfo-v920				CellSelectionInfo-v920		OPTIONAL,	-- Cond RSRQ
	nonCriticalExtension				SystemInformationBlockType1-v1130-IEs	OPTIONAL
}

SystemInformationBlockType1-v1130-IEs ::=	SEQUENCE {
	tdd-Config-v1130				TDD-Config-v1130			OPTIONAL,	-- Cond TDD-OR
	cellSelectionInfo-v1130			CellSelectionInfo-v1130		OPTIONAL,	-- Cond WB-RSRQ
	nonCriticalExtension			SystemInformationBlockType1-v1250-IEs	OPTIONAL
}

SystemInformationBlockType1-v1250-IEs ::=	SEQUENCE {
	cellAccessRelatedInfo-v1250					SEQUENCE {
		category0Allowed-r12						ENUMERATED {true}		OPTIONAL	-- Need OP
	},
	cellSelectionInfo-v1250					CellSelectionInfo-v1250		OPTIONAL,	-- Cond RSRQ2
	freqBandIndicatorPriority-r12			ENUMERATED {true}			OPTIONAL,	-- Cond mFBI
	nonCriticalExtension			SystemInformationBlockType1-v1310-IEs	OPTIONAL				
}

SystemInformationBlockType1-v1310-IEs ::=	SEQUENCE {
	hyperSFN-r13								BIT STRING (SIZE (10))		OPTIONAL,	-- Need OR
	eDRX-Allowed-r13							ENUMERATED {true}			OPTIONAL,	-- Need OR
	cellSelectionInfoCE-r13					CellSelectionInfoCE-r13	OPTIONAL,	-- Need OP
	bandwidthReducedAccessRelatedInfo-r13	SEQUENCE {
		si-WindowLength-BR-r13					ENUMERATED {
													ms20, ms40, ms60, ms80, ms120,
													ms160, ms200, spare},
		si-RepetitionPattern-r13				ENUMERATED {everyRF, every2ndRF, every4thRF,
															every8thRF},
		schedulingInfoList-BR-r13				SchedulingInfoList-BR-r13	OPTIONAL,	-- Cond SI-BR
		fdd-DownlinkOrTddSubframeBitmapBR-r13	CHOICE {
			subframePattern10-r13					BIT STRING (SIZE (10)),
			subframePattern40-r13					BIT STRING (SIZE (40))
		}																	OPTIONAL,	-- Need OP
		fdd-UplinkSubframeBitmapBR-r13			BIT STRING (SIZE (10))		OPTIONAL,	-- Need OP
		startSymbolBR-r13						INTEGER (1..4),
		si-HoppingConfigCommon-r13				ENUMERATED {on,off},
		si-ValidityTime-r13						ENUMERATED {true}	OPTIONAL,			-- Need OP
		systemInfoValueTagList-r13				SystemInfoValueTagList-r13	OPTIONAL	-- Need OR
	}																OPTIONAL,	-- Cond BW-reduced
	nonCriticalExtension						SystemInformationBlockType1-v1320-IEs	OPTIONAL
}

SystemInformationBlockType1-v1320-IEs ::=	SEQUENCE {
	freqHoppingParametersDL-r13				SEQUENCE {
		mpdcch-pdsch-HoppingNB-r13				ENUMERATED {nb2, nb4}		OPTIONAL,	-- Need OR
		interval-DLHoppingConfigCommonModeA-r13	CHOICE {
			interval-FDD-r13					ENUMERATED {int1, int2, int4, int8},
			interval-TDD-r13					ENUMERATED {int1, int5, int10, int20}
		}																	OPTIONAL,	-- Need OR
		interval-DLHoppingConfigCommonModeB-r13	CHOICE {
			interval-FDD-r13					ENUMERATED {int2, int4, int8, int16},
			interval-TDD-r13					ENUMERATED { int5, int10, int20, int40}
		}																	OPTIONAL,	-- Need OR
		mpdcch-pdsch-HoppingOffset-r13			INTEGER (1..maxAvailNarrowBands-r13)	OPTIONAL	-- Need OR
	}																OPTIONAL,	-- Cond Hopping
	nonCriticalExtension						SystemInformationBlockType1-v1350-IEs					OPTIONAL
}

SystemInformationBlockType1-v1350-IEs ::=	SEQUENCE {
	cellSelectionInfoCE1-r13				CellSelectionInfoCE1-r13	OPTIONAL,	-- Need OP
	nonCriticalExtension					SystemInformationBlockType1-v1360-IEs				OPTIONAL
}

SystemInformationBlockType1-v1360-IEs ::=	SEQUENCE {
	cellSelectionInfoCE1-v1360				CellSelectionInfoCE1-v1360	OPTIONAL,	-- Cond QrxlevminCE1
	nonCriticalExtension						SystemInformationBlockType1-v1430-IEs		OPTIONAL
}

SystemInformationBlockType1-v1430-IEs ::=	SEQUENCE {
	eCallOverIMS-Support-r14				ENUMERATED {true}			OPTIONAL,	-- Need OR
	tdd-Config-v1430						TDD-Config-v1430			OPTIONAL,	-- Cond TDD-OR
	cellAccessRelatedInfoList-r14			SEQUENCE (SIZE (1..maxPLMN-1-r14)) OF
											CellAccessRelatedInfo-r14	OPTIONAL,	-- Need OR
	nonCriticalExtension					SystemInformationBlockType1-v1450-IEs				OPTIONAL
}

SystemInformationBlockType1-v1450-IEs ::=	SEQUENCE {
	tdd-Config-v1450						TDD-Config-v1450		OPTIONAL,	-- Cond TDD-OR
	nonCriticalExtension					SystemInformationBlockType1-v1530-IEs					OPTIONAL
}

SystemInformationBlockType1-v1530-IEs ::=	SEQUENCE {
	hsdn-Cell-r15						ENUMERATED {true}			OPTIONAL,	-- Need OR
	cellSelectionInfoCE-v1530			CellSelectionInfoCE-v1530	OPTIONAL,	-- Need OP
	crs-IntfMitigConfig-r15				CHOICE {
		crs-IntfMitigEnabled-15				NULL,
		crs-IntfMitigNumPRBs-r15			ENUMERATED {n6, n24}
	}	OPTIONAL,	-- Need OR
	cellBarred-CRS-r15					ENUMERATED {barred, notBarred},
	plmn-IdentityList-v1530				PLMN-IdentityList-v1530		OPTIONAL,	-- Need OR
	posSchedulingInfoList-r15			PosSchedulingInfoList-r15	OPTIONAL,	-- Need OR
	cellAccessRelatedInfo-5GC-r15		SEQUENCE {
		cellBarred-5GC-r15					ENUMERATED {barred, notBarred},
		cellBarred-5GC-CRS-r15				ENUMERATED {barred, notBarred},
		cellAccessRelatedInfoList-5GC-r15	SEQUENCE (SIZE (1..maxPLMN-r11)) OF
											CellAccessRelatedInfo-5GC-r15
	}				OPTIONAL,	-- Need OP
	ims-EmergencySupport5GC-r15			ENUMERATED {true}			OPTIONAL,	-- Need OR
	eCallOverIMS-Support5GC-r15			ENUMERATED {true}			OPTIONAL,	-- Need OR
	nonCriticalExtension				SystemInformationBlockType1-v1540-IEs		OPTIONAL
}

SystemInformationBlockType1-v1540-IEs ::= 	SEQUENCE {
	si-posOffset-r15								ENUMERATED {true}		OPTIONAL,	-- Need ON
	nonCriticalExtension SystemInformationBlockType1-v16xy-IEs							SEQUENCE {}			OPTIONAL
}

SystemInformationBlockType1-v16xy-IEs ::= 	SEQUENCE {
	referenceSignalCE-Level						ENUMERATED {crs,rss}	OPTIONAL,	-- Need ON
	nonCriticalExtension						SEQUENCE {}			    OPTIONAL
}


PLMN-IdentityList ::=					SEQUENCE (SIZE (1..maxPLMN-r11)) OF PLMN-IdentityInfo

PLMN-IdentityInfo ::=					SEQUENCE {
	plmn-Identity							PLMN-Identity,
	cellReservedForOperatorUse				ENUMERATED {reserved, notReserved}
}

PLMN-IdentityList-v1530 ::=				SEQUENCE (SIZE (1..maxPLMN-r11)) OF PLMN-IdentityInfo-v1530

PLMN-IdentityInfo-v1530 ::=				SEQUENCE {
	cellReservedForOperatorUse-CRS-r15		ENUMERATED {reserved, notReserved}
}

PLMN-IdentityList-r15::=			SEQUENCE (SIZE (1..maxPLMN-r11)) OF PLMN-IdentityInfo-r15

PLMN-IdentityInfo-r15 ::=			SEQUENCE {
	plmn-Identity-5GC-r15				CHOICE{
		plmn-Identity-r15					PLMN-Identity,
		plmn-Index-r15						INTEGER (1..maxPLMN-r11)
	},
	cellReservedForOperatorUse-r15			ENUMERATED {reserved, notReserved},
	cellReservedForOperatorUse-CRS-r15		ENUMERATED {reserved, notReserved}
}

SchedulingInfoList ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfo

SchedulingInfo ::=	SEQUENCE {
	si-Periodicity				ENUMERATED {rf8, rf16, rf32, rf64, rf128, rf256, rf512},
	sib-MappingInfo				SIB-MappingInfo
}

SchedulingInfoList-BR-r13 ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfo-BR-r13

SchedulingInfo-BR-r13 ::=	SEQUENCE {
	si-Narrowband-r13		INTEGER (1..maxAvailNarrowBands-r13),
	si-TBS-r13				ENUMERATED {b152, b208, b256, b328, b408, b504, b600, b712, b808, b936}
}

SIB-MappingInfo ::= SEQUENCE (SIZE (0..maxSIB-1)) OF SIB-Type

SIB-Type ::=						ENUMERATED {
										sibType3, sibType4, sibType5, sibType6,
										sibType7, sibType8, sibType9, sibType10,
										sibType11, sibType12-v920, sibType13-v920,
										sibType14-v1130, sibType15-v1130,
										sibType16-v1130, sibType17-v1250, sibType18-v1250,
										..., sibType19-v1250, sibType20-v1310, sibType21-v1430,
										sibType24-v1530, sibType25-v1530, sibType26-v1530}

SystemInfoValueTagList-r13 ::=		SEQUENCE (SIZE (1..maxSI-Message)) OF SystemInfoValueTagSI-r13

SystemInfoValueTagSI-r13 ::=		INTEGER (0..3)

CellSelectionInfo-v920 ::=			SEQUENCE {
	q-QualMin-r9						Q-QualMin-r9,
	q-QualMinOffset-r9					INTEGER (1..8)						OPTIONAL	-- Need OP
}

CellSelectionInfo-v1130 ::=			SEQUENCE {
	q-QualMinWB-r11						Q-QualMin-r9
}

CellSelectionInfo-v1250 ::=			SEQUENCE {
	q-QualMinRSRQ-OnAllSymbols-r12		Q-QualMin-r9
}

CellAccessRelatedInfo-r14 ::=	SEQUENCE {
	plmn-IdentityList-r14				PLMN-IdentityList,
	trackingAreaCode-r14				TrackingAreaCode,
	cellIdentity-r14					CellIdentity
}

CellAccessRelatedInfo-5GC-r15 ::=	SEQUENCE {
	plmn-IdentityList-r15			PLMN-IdentityList-r15,
	ran-AreaCode-r15					RAN-AreaCode-r15 OPTIONAL,	-- Need OR
	trackingAreaCode-5GC-r15			TrackingAreaCode-5GC-r15,
	cellIdentity-5GC-r15				CellIdentity-5GC-r15
}

CellIdentity-5GC-r15 ::= CHOICE{
	cellIdentity-r15	CellIdentity,
	cellId-Index-r15	INTEGER (1..maxPLMN-r11)
}

PosSchedulingInfoList-r15 ::= SEQUENCE (SIZE (1..maxSI-Message)) OF PosSchedulingInfo-r15

PosSchedulingInfo-r15 ::=	SEQUENCE {
	posSI-Periodicity-r15		ENUMERATED {rf8, rf16, rf32, rf64, rf128, rf256, rf512},
	posSIB-MappingInfo-r15		PosSIB-MappingInfo-r15
}

PosSIB-MappingInfo-r15 ::= SEQUENCE (SIZE (1..maxSIB)) OF PosSIB-Type-r15

PosSIB-Type-r15 ::= SEQUENCE {
	encrypted-r15		ENUMERATED { true }				OPTIONAL,		-- Need OP
	gnss-id-r15			GNSS-ID-r15						OPTIONAL,		-- Need OP
	sbas-id-r15			SBAS-ID-r15						OPTIONAL,		-- Need OP
	posSibType-r15		ENUMERATED { 	posSibType1-1,
										posSibType1-2,
										posSibType1-3,
										posSibType1-4,
										posSibType1-5,
										posSibType1-6,
										posSibType1-7,
										posSibType2-1,
										posSibType2-2,
										posSibType2-3,
										posSibType2-4,
										posSibType2-5,
										posSibType2-6,
										posSibType2-7,
										posSibType2-8,
										posSibType2-9,
										posSibType2-10,
										posSibType2-11,
										posSibType2-12,
										posSibType2-13,
										posSibType2-14,
										posSibType2-15,
										posSibType2-16,
										posSibType2-17,
										posSibType2-18,
										posSibType2-19,
										posSibType3-1,
										...},
	...
}

-- ASN1STOP

	SystemInformationBlockType1 field descriptions

	referenceSignalCE-Level
This field indicates which reference signal a UE shall use to determine the CE level. If the value is crs, the UE shall use the cell reference signal. If the value is rss, the UE shall use the resynchronisation signal.



Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	Signalling in SIB1 is used to specify that RSS is to be used for CE mode determination for Random access procedure.
Proposal 2	Wait for RAN1 progress before designing the signalling for neighbour cell RSS configuration.
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