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Introduction
This contribution provides an example of how the non-anchor NPRACH resource configuration can be signalled based on the discussion in [3].
NPRACH resource configuration
The non-anchor NPRACH resources are provided in a list similar to Rel-13 called   nprach-ParametersNonAnchorList-r14. For each of the NPRACH resources (i.e. each list entry) the NPRACH resource from the anchor carrier is used as a base, i.e. an index to NPRACH-ParametersList-NB-r13 is provided. This index is referred to as nprach-AnchorCarrierResourceIndex-r14 below and takes on any value between 1 and 3, corresponding to the up to 3 configured NPRACH resources on the anchor carrier. Then, in addition to this parameter all parameters that can differ from the anchor carrier NPRACH resource configuration are provided as optional parameters (denoted as “OPTIONAL –Need ON” after the parameter type). Thus, according to similar signalling procedures in [4] only delta configuration is used, i.e. if the parameter is absent the parameter value from the referenced anchor carrier NPRACH resource is used.
In addition, two new parameters that provide the UL non-anchor carrier configuration and the DL carrier configuration are provided as ul-NonAnchorCarrierConfigIndex-r14 and dl-NonAnchorCarrierConfigIndex-r14 respectively. For the latter, a similar delta configuration “signalling method” is used by having it optional where absence means that the anchor carrier DL configuration is used. Note, that in this example it is an index to a list of non-anchor carrier configurations that is provided and the exact details of these configurations are not shown but it would consist of same/similar parameters as the existing configurations for non-anchor carriers signalled in Rel-13 as part of Msg4 within CarrierConfigDedicated-NB-r13, i.e. the parameter UL-CarrierConfigDedicated-NB-r13 for UL and the parameter DL-CarrierConfigDedicated-NB-r13 for DL.
Finally, the selection probability for the NPRACH resource is provided as selectionProbability-r14. The type and value range of this parameter still needs to be defined but can for instance be an integer in the range 1-N (where N preferably is a power of two). The selection probability would then be calculated as selectionProbability-r14 x 1/N. Note that there is no need to signal the selection probability for the anchor carrier NPRACH as this is just the complementary event of any of the non-anchor NPRACH resources being selected. The field is optionally present and if it is omitted the UE assumes a uniform selection probability.

-- ASN1START

RadioResourceConfigCommonSIB-NB-r13 ::=	SEQUENCE {
	rach-ConfigCommon-r13 					RACH-ConfigCommon-NB-r13,
	bcch-Config-r13 						BCCH-Config-NB-r13,
	pcch-Config-r13 						PCCH-Config-NB-r13,
	nprach-Config-r13						NPRACH-ConfigSIB-NB-r13,
	npdsch-ConfigCommon-r13					NPDSCH-ConfigCommon-NB-r13,
	npusch-ConfigCommon-r13					NPUSCH-ConfigCommon-NB-r13,
	dl-Gap-r13								DL-GapConfig-NB-r13			OPTIONAL,		-- Need OP
	uplinkPowerControlCommon-r13			UplinkPowerControlCommon-NB-r13,
	...,
	[[	nprach-Config-v1330					NPRACH-ConfigSIB-NB-v1330	OPTIONAL		-- Need OR
	]]
	[[	nprach-Config-v14xy					NPRACH-ConfigSIB-NB-v14xy	OPTIONAL		-- Need OR
	]]

}

BCCH-Config-NB-r13 ::=					SEQUENCE {
	modificationPeriodCoeff-r13				ENUMERATED {n16, n32, n64, n128}
}


PCCH-Config-NB-r13 ::=					SEQUENCE {
	defaultPagingCycle-r13					ENUMERATED {rf128, rf256, rf512, rf1024},
	nB-r13									ENUMERATED {
												fourT, twoT, oneT, halfT, quarterT, one8thT,
												one16thT, one32ndT, one64thT,
												one128thT, one256thT, one512thT, one1024thT,
												spare3, spare2, spare1},
	npdcch-NumRepetitionPaging-r13			ENUMERATED {
												r1, r2, r4, r8, r16, r32, r64, r128, 
												r256, r512, r1024, r2048, 
												spare4, spare3, spare2, spare1}
}

-- ASN1STOP


-- ASN1START

NPRACH-ConfigSIB-NB-r13 ::=			SEQUENCE {
	nprach-CP-Length-r13				ENUMERATED {us66dot7, us266dot7},
	rsrp-ThresholdsPrachInfoList-r13	RSRP-ThresholdsNPRACH-InfoList-NB-r13 	OPTIONAL,	-- need OR
	nprach-ParametersList-r13   		NPRACH-ParametersList-NB-r13   
}

NPRACH-ConfigSIB-NB-v1330 ::=		SEQUENCE {
	nprach-ParametersList-v1330			NPRACH-ParametersList-NB-v1330
}

NPRACH-ConfigSIB-NB-v14xy ::=		SEQUENCE {
	nprach-ParametersNonAnchorList-r14			NPRACH-ParametersNonAnchorList-NB-r14
}


NPRACH-ParametersList-NB-r13 ::=	SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF NPRACH-Parameters-NB-r13

NPRACH-ParametersList-NB-v1330 ::=	SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF NPRACH-Parameters-NB-v1330

NPRACH-ParametersNonAnchorList-NB-14 ::=	SEQUENCE (SIZE (1.. maxNPRACH-ResourcesNonAnchor-NB-r14)) OF NPRACH-ParametersNonAnchor-NB-r14


NPRACH-Parameters-NB-r13::=  		SEQUENCE {
	nprach-Periodicity-r13 					ENUMERATED {ms40, ms80, ms160, ms240, 
														ms320, ms640, ms1280, ms2560},
	nprach-StartTime-r13					ENUMERATED {ms8, ms16, ms32, ms64, 
														ms128, ms256, ms512, ms1024},
	nprach-SubcarrierOffset-r13				ENUMERATED {n0, n12, n24, n36, n2, n18, n34, spare1},
	nprach-NumSubcarriers-r13				ENUMERATED {n12, n24, n36, n48},
	nprach-SubcarrierMSG3-RangeStart-r13	ENUMERATED {zero, oneThird, twoThird, one},
	maxNumPreambleAttemptCE-r13				ENUMERATED {n3, n4, n5, n6, n7, n8, n10, spare1},
	numRepetitionsPerPreambleAttempt-r13	ENUMERATED {n1, n2, n4, n8, n16, n32, n64, n128},
	npdcch-NumRepetitions-RA-r13			ENUMERATED {r1, r2, r4, r8, r16, r32, r64, r128, 
														r256, r512, r1024, r2048, 
														spare4, spare3, spare2, spare1},
	npdcch-StartSF-CSS-RA-r13				ENUMERATED {v1dot5, v2, v4, v8, v16, v32, v48, v64},
	npdcch-Offset-RA-r13					ENUMERATED {zero, oneEighth, oneFourth, threeEighth}
}

NPRACH-Parameters-NB-v1330 ::=		SEQUENCE {
	nprach-NumCBRA-StartSubcarriers-r13		ENUMERATED {n8, n10, n11, n12, n20, n22, n23, n24, 
														n32, n34, n35, n36, n40, n44, n46, n48}
}

NPRACH-ParametersNonAnchor-NB-r14 ::=		SEQUENCE {
	ul-NonAnchorCarrierConfigIndex-r14 		INTEGER (1..maxUL-NonAnchorCarriers-NB-r14), 
	dl-NonAnchorCarrierConfigIndex-r14 		INTEGER (1..maxDL-NonAnchorCarriers-NB-r14)
													 OPTIONAL, 	-- Need ON

	selectionProbability-r14				TBD OPTIONAL, 	-- Need OP

	nprach-AnchorCarrierResourceIndex-r14	INTEGER (1..maxNPRACH-Resources-NB-r13),


	nprach-Periodicity-r14 					ENUMERATED {ms40, ms80, ms160, ms240, 
														ms320, ms640, ms1280, ms2560} 
														OPTIONAL,  -- Need ON
	nprach-StartTime-r14					ENUMERATED {ms8, ms16, ms32, ms64, 
														ms128, ms256, ms512, ms1024} 
														OPTIONAL,  -- Need ON
	nprach-SubcarrierOffset-r14				ENUMERATED {n0, n12, n24, n36, n2, n18, n34, spare1}
														OPTIONAL,  -- Need ON
	nprach-NumSubcarriers-r14				ENUMERATED {n12, n24, n36, n48} 
														OPTIONAL,  -- Need ON
	nprach-SubcarrierMSG3-RangeStart-r14	ENUMERATED {zero, oneThird, twoThird, one} 
														OPTIONAL,  -- Need ON
	maxNumPreambleAttemptCE-r14				ENUMERATED {n3, n4, n5, n6, n7, n8, n10, spare1} 
														OPTIONAL,  -- Need ON
	numRepetitionsPerPreambleAttempt-r14	ENUMERATED {n1, n2, n4, n8, n16, n32, n64, n128} 
														OPTIONAL,  -- Need ON
	npdcch-NumRepetitions-RA-r14			ENUMERATED {r1, r2, r4, r8, r16, r32, r64, r128, 
														r256, r512, r1024, r2048, 
														spare4, spare3, spare2, spare1} 
														OPTIONAL,  -- Need ON
	npdcch-StartSF-CSS-RA-r14				ENUMERATED {v1dot5, v2, v4, v8, v16, v32, v48, v64}
														OPTIONAL,  -- Need ON
	npdcch-Offset-RA-r14					ENUMERATED {zero, oneEighth, oneFourth, threeEighth}
														OPTIONAL,  -- Need ON
	nprach-NumCBRA-StartSubcarriers-r14		ENUMERATED {n8, n10, n11, n12, n20, n22, n23, n24, 
														n32, n34, n35, n36, n40, n44, n46, n48} 
														OPTIONAL  -- Need ON
}


RSRP-ThresholdsNPRACH-InfoList-NB-r13 ::= SEQUENCE (SIZE(1..2)) OF RSRP-Range

-- ASN1STOP

Conclusion
This contribution discussed the signalling for the non-anchor NPRACH resource configuration.
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