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Introduction
This contribution provides an ASN.1 text proposal for how the non-anchor carrier configuration can be signalled in SIB2-NB. 
Non-anchor carrier configuration
It is proposed that common non-anchor carrier configuration is provided in SIB2-NB under RadioResourceConfigCommonSIB-NB. The configuration contains two lists: one list for the DL non-anchor carriers and one list for the UL non-anchor carriers. Each DL or UL carrier can then be referenced individually (e.g. in the Paging or RACH configurations) by providing the position (i.e. the index) of the carrier in respective list. Specifying the DL and UL carriers separately in this way instead of in pairs makes it possible to reference just one of them (which is useful for e.g. the Paging configuration where only the DL is relevant). If both a DL and UL carrier is required (e.g. for the RACH configuration) then two references should be provided. 
The parameters required to configure a DL or UL non-anchor carrier are expected to be similar or even identical as the ones used for the dedicated carrier configuration in Rel-13 (CarrierConfigDedicated-NB-r13 sent in msg4).  Although the types DL-CarrierConfigDedicated-NB-r13 and UL-CarrierConfigDedicated-NB-r13 defined for the dedicated carrier configuration in Rel-13 could potentially be re-used also here, we prefer to specify new types for the common configuration as this will make it easier to extend the types in the future. The two new types replacing the dedicated ones are called DL-CarrierConfigCommon-NB-r14 and UL-CarrierConfigCommon-NB-r14.
Unlike the dedicated carrier configuration which is sent on demand and only contains one DL/UL carrier, the common non-anchor carrier configuration is constantly broadcasted and potentially contains many DL/UL carriers. It could therefore be of interest to try to reduce the number of signalled bits even further when we specify the new types. For example, for inband carriers, one obvious improvement (which is not included the example below) is to specify the PRB index or distance from anchor carrier instead of E-ARFCN + offset. This would save up to 16 bits per DL/UL carrier[footnoteRef:1]. [1:  The size of E-ARFCN + offset is roughly 23 bits and specifying a PRB index between 0 and 100 requires roughly 7 bits.  ] 

RadioResourceConfigCommonSIB-NB information element
-- 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
    ]],
    [[  carrierConfigCommon-NB-v14xy       	CarrierConfigCommon-NB-r14  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}
}


CarrierConfigCommon-NB-r14 ::=      SEQUENCE {
    dl-CarrierConfig-r14       SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF 
									DL-CarrierConfigCommon-NB-r14  OPTIONAL, -- Need OR
    ul-CarrierConfig-r14       SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF 
									UL-CarrierConfigCommon-NB-r14  OPTIONAL, -- Need OR
    ...
}


DL-CarrierConfigCommon-NB-r14 ::=	SEQUENCE {
	dl-CarrierFreq-r14						CarrierFreq-NB-r13,
	downlinkBitmapNonAnchor-r14				CHOICE {
		useNoBitmap-r14							NULL,
		useAnchorBitmap-r14						NULL,
		explicitBitmapConfiguration-r14			DL-Bitmap-NB-r13,
		spare									NULL
	}		OPTIONAL,	 -- Need ON
	dl-GapNonAnchor-r14						CHOICE {
		useNoGap-r14							NULL,
		useAnchorGapConfig-r14					NULL,
		explicitGapConfiguration-r14			DL-GapConfig-NB-r13,
		spare									NULL
	}		OPTIONAL,	 -- Need ON
	inbandCarrierInfo-r14			SEQUENCE {
		samePCI-Indicator-r14			CHOICE	{
			samePCI-r14						SEQUENCE {
				indexToMidPRB-r14				INTEGER (-55..54) 
			},
			differentPCI-r14				SEQUENCE {
				eutra-NumCRS-Ports-r14			ENUMERATED {same, four}
			}
		} 							OPTIONAL,		-- Cond anchor-guardband
		eutraControlRegionSize-r14			ENUMERATED {n1, n2, n3}	
	}								OPTIONAL,		-- Cond non-anchor-inband
	nrs-PowerOffsetNonAnchor-r14		ENUMERATED {dB-12, dB-10, dB-8, dB-6, 
														dB-4, dB-2, dB0, dB3}	
									OPTIONAL 	-- Need ON 

	...
}

UL-CarrierConfigCommon-NB-r14 ::=	SEQUENCE {
	ul-CarrierFreq-r14			CarrierFreq-NB-r13		OPTIONAL,	-- Need OP
	...
}

-- ASN1STOP

[bookmark: _GoBack]The maximum number of DL or UL carriers is set to 32. Although a larger number of DL and UL carriers could potentially be configured in the inband case[footnoteRef:2], this value appears sufficient for most practical scenarios.  Signalling a larger number of carrier may also not be feasible due to the limited TBS of SIB2-NB[footnoteRef:3].  [2:  The maximum number of UL or DL non anchor carriers in an inband deployment using a 20MHz LTE donor cell, is 2 + 100 = 102 (2 guard band carriers, one on each side of the LTE cell, and 100 inband carriers).]  [3:  If 32 UL and DL carriers are signalled in SIB2 and the maximum TBS of 680 bits is used, the average size of the UL or DL carrier configuration cannot exceed 680/(32+32) ≈ 10 bits, which is quite limited. If we also consider the size of the rest of the SIB2 configuration the number of bits will be even less.] 

[bookmark: _Toc463008478]–	Multiplicity and type constraint definitions
-- ASN1START

maxNonAnchorCarriers-NB-r14	INTEGER ::=	32	-- Maximum number of non-anchor carriers for NB-IoT
maxNPRACH-Resources-NB-r13	INTEGER ::=	3	-- Maximum number of NPRACH resources for NB-IoT
maxDRB-NB-r13				INTEGER ::= 2	-- Maximum number of Data Radio Bearers for NB-IoT
maxNS-Pmax-NB-r13 			INTEGER ::= 4	-- Maximum number of NS and P-Max values per band
maxSI-Message-NB-r13		INTEGER ::= 8	-- Maximum number of SI messages for NB-IoT

-- ASN1STOP


Conclusion
This contribution discussed the signalling for the non-anchor carrier configuration. Based on the discussion in Section 2 we propose the following:
The common non-anchor carrier configuration is provided in SIB2-NB under RadioResourceConfigCommonSIB-NB.
The configuration contains two lists: one list for the DL non-anchor carriers and one list for the UL non-anchor carriers.
Each DL or UL carrier can be referenced individually (e.g. in the Paging or RACH configurations) by providing the position (i.e. the index) of the carrier in respective list.
The maximum number of DL/UL non-anchor carriers is 32
RAN2 should consider ways of reducing the size of broadcasted anchor-carrier information, e.g. specifying the PRB index or distance from anchor carrier instead of E-ARFCN + offset for inband non-anchor carriers.
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