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Introduction
In Release 13, multi-PRB operation is limited to RRC Connected mode. That is, a UE can in Msg4 be configured to a non-anchor carrier for the connected session. As part of this a dedicated carrier configuration, CarrierConfigDedicated-NB-r13, is provided to the UE in Msg4. Although Rel-14 UEs can be assigned to non-anchor carriers for both RA and paging, there will still be a need to assign UEs to dedicated non-anchor carriers by means of RRC signalling. In this case it would be unnecessary to again provide the non-anchor carrier configuration to the UE which has already been provided to it in common SI broadcast, and this contribution discusses how instead the dedicated configuration can instead just point to the common configuration already stored in the UE SI.

Discussion
[bookmark: _Ref473735777]Common vs. dedicated configuration
Before getting in to the details of dedicated non-anchor carrier configuration it is good to establish when dedicated configuration and when common configuration is used. In Rel-13 only dedicated configuration is used. For Rel-14 it has so far been agreed that:
· Use the IEs in DL-CarrierConfigDedicated-NB-r13 to provide the configurations for a downlink non-anchor carrier.
· There is a single list of DL non-anchor carriers, these carriers can be used for paging and/ or RACH. 
· The configuration of DL non-anchor carriers is provided in a new SIB.
· Up to 16 DL non-anchor carriers can be signalled in system information.
· The maximum of paging carriers is 16.
· Introduce configurations of UL non-anchor RA carriers in a new SIB.
· maxUL-NonAnchorCarriers-NB-r14 is 16
· Introduce configurations of NPRACH for non-anchor carriers (nprachNonAnchorConfig-r14) in a new SIB.
That is, in Rel-14 non-anchor carriers are used also by UEs in RRC Idle Mode and therefore common configuration in a new SIB is required. However, the network should, in order to minimize the system information overhead, be able to only broadcast the common configuration of non-anchor carriers actually used for NPRACH and paging in Idle, and communicate the configuration of other non-anchors for use in Connected by means of dedicated signaling as of Rel-13. 

It is beneficial to configure non-anchor carriers not used for NPRACH or paging by means of dedicated RRC signaling.
If a non-anchors carrier’s dedicated configuration is signaled more often in msg4 than it’s common configuration would otherwise be broadcasted in system information, this is not true anymore, but the point is that it should be up to network implementation to decide on how to signal the configuration of non-anchor carriers not used for NPRACH or paging (common or dedicated).


[bookmark: _Ref465798614]Dedicated non-anchor carrier configuration
In Rel-14, UEs can both perform RA and monitor paging on non-anchor carriers. However, although Msg1 to Msg4 is performed on a selected RA carrier it might still be in the interest of the eNB to move the UE to another carrier for the connected session. E.g. it could be desirable to use a carrier for RA only, or the network may be able to provide better performance for the UE on another carrier than the randomly selected RA-carrier. In this case the eNB would assign the UE to the new carrier by means of dedicated RRC signalling which includes the configuration for the new carrier.
In Rel-14, however, the configuration of non-anchor carriers will already have been provided to the UE in SI broadcast (i.e. all carriers used for NPRACH and paging and potentially some others, see Section 2.1). In the ongoing email discussion [1] it is discussed how such a common configuration for the non-anchor carriers could be done. In this case it is unnecessary to again signal the full carrier configuration and instead just an index which points to the common carrier configuration could be included. 
[bookmark: _Toc473814510][bookmark: _Toc473917533]In dedicated configuration, the non-anchor carrier can be configured by the carrier index instead of providing a redundant full configuration.
This could be achieved by the following ASN.1 text proposal:
PhysicalConfigDedicated-NB information element
-- ASN1START

PhysicalConfigDedicated-NB-r13 ::=	SEQUENCE {
	carrierConfigDedicated-r13			CarrierConfigDedicated-NB-r13		OPTIONAL,	-- Need ON
	npdcch-ConfigDedicated-r13			NPDCCH-ConfigDedicated-NB-r13		OPTIONAL,	-- Need ON
	npusch-ConfigDedicated-r13			NPUSCH-ConfigDedicated-NB-r13		OPTIONAL,	-- Need ON
	uplinkPowerControlDedicated-r13		UplinkPowerControlDedicated-NB-r13 	OPTIONAL,	-- Need ON
	...,
 	[[
        carrierConfigDedicated-r14          CarrierConfigDedicated-NB-r14   OPTIONAL,	-- Need ON
    ]]

}


-- ASN1STOP

	PhysicalConfigDedicated-NB field descriptions

	carrierConfigDedicated
Non-anchor carrier used for all unicast transmissions. If carrierConfigDedicated-r14 is present, carrierConfigDedicated-r13 shall not be signalled.

	npdcch-ConfigDedicated
NPDCCH configuration.

	npusch-ConfigDedicated
UL unicast configuration.

	uplink-PowerControlDedicated
UL power control parameter



That is, if a dedicated Rel-14 carrier configuration is included the eNB should not provide any corresponding Rel-13 configuration parameter. Further, the Rel-14 configuration could be defined as follows:

CarrierConfigDedicated-NB information elements
-- ASN1START

CarrierConfigDedicated-NB-r13 ::=		SEQUENCE {
	dl-CarrierConfig-r13		DL-CarrierConfigDedicated-NB-r13,
	ul-CarrierConfig-r13		UL-CarrierConfigDedicated-NB-r13
}

DL-CarrierConfigDedicated-NB-r13 ::=	SEQUENCE {
	dl-CarrierFreq-r13						CarrierFreq-NB-r13,
	downlinkBitmapNonAnchor-r13				CHOICE {
		useNoBitmap-r13							NULL,
		useAnchorBitmap-r13						NULL,
		explicitBitmapConfiguration-r13			DL-Bitmap-NB-r13,
		spare									NULL
	}		OPTIONAL,	 -- Need ON
	dl-GapNonAnchor-r13						CHOICE {
		useNoGap-r13							NULL,
		useAnchorGapConfig-r13					NULL,
		explicitGapConfiguration-r13			DL-GapConfig-NB-r13,
		spare									NULL
	}		OPTIONAL,	 -- Need ON
	inbandCarrierInfo-r13			SEQUENCE {
		samePCI-Indicator-r13			CHOICE	{
			samePCI-r13						SEQUENCE {
				indexToMidPRB-r13				INTEGER (-55..54) 
			},
			differentPCI-r13				SEQUENCE {
				eutra-NumCRS-Ports-r13			ENUMERATED {same, four}
			}
		} 							OPTIONAL,		-- Cond anchor-guardband
		eutraControlRegionSize-r13			ENUMERATED {n1, n2, n3}	
	}								OPTIONAL,		-- Cond non-anchor-inband
	...,
	[[	nrs-PowerOffsetNonAnchor-v1330		ENUMERATED {dB-12, dB-10, dB-8, dB-6, 
														dB-4, dB-2, dB0, dB3}	
									OPTIONAL 	-- Need ON 
	]]
}

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

CarrierConfigDedicated-NB-r14 ::=		SEQUENCE {
	dl-CarrierConfig-r14					CHOICE {
		dl-explicitCarrierConfig-r14			DL-CarrierConfigDedicated-NB-r13,
		dl-NonAnchorCarrierConfigIndex-r14 		INTEGER (1.. maxNonAnchorCarriers-NB-r14)
	}       OPTIONAL,
	ul-CarrierConfig-r14					CHOICE {
		ul-explicitCarrierConfig-r14			UL-CarrierConfigDedicated-NB-r13,
		ul-NonAnchorCarrierConfigIndex-r14 		INTEGER (1.. maxNonAnchorCarriers-NB-r14)
	}       OPTIONAL
}

-- ASN1STOP


	CarrierConfigDedicated-NB field descriptions

	dl-CarrierConfig
Downlink non-anchor carrier used for all unicast transmissions.

	dl-explicitCarrierConfig
Explicitly signalled downlink non-anchor carrier.

	dl-NonAnchorCarrierConfigIndex 
The index to the downlink carrier according to the order of appearance for dl-CarrierConfig in CarrierConfigCommon-NB.

	dl-CarrierFreq
DL carrier frequency. The downlink carrier is not in a E-UTRA PRB which contains E-UTRA PSS/SSS/PBCH.

	dl-GapNonAnchor
Downlink transmission gap configuration for the non-anchor carrier, see TS 36.211 [21, 10.2.3.4].

	downlinkBitmapNonAnchor
NB-IoT downlink subframe configuration for downlink transmission on the non-anchor carrier. See TS 36.213 [23, 16.4].

	eutraControlRegionSize
Indicates the control region size of the E-UTRA cell for the in-band operation mode, see TS 36.213 [23]. Unit is in number of OFDM symbols. If operationModeInfo in MIB-NB is set to inband-SamePCI or inband-DifferentPCI, it should be set to the value broadcast in SIB1-NB.

	eutra-NumCRS-Ports
Number of E-UTRA CRS antenna ports, either the same number of ports as NRS or 4 antenna ports. See TS 36.211 [21], TS 36.212 [22], and TS 36.213 [23].

	inbandCarrierInfo
Provides the configuration of a non-anchor inband carrier. If absent, the configuration of the anchor carrier applies.

	indexToMidPRB
The PRB index is signaled by offset from the middle of the EUTRA system.

	nrs-PowerOffsetNonAnchor
Provides the downlink narrowband reference-signal EPRE offset of the non-anchor carrier relative to the downlink narrowband reference-signal EPRE of the anchor carrier, unit in dB. Value dB-12 corresponds to -12 dB, dB-10 corresponds to -10 dB and so on. See TS 36.213 [23, 16.2.2].

	samePCI-Indicator
This parameter specifies whether the non-anchor carrier reuses the same PCI as the EUTRA carrier.

	ul-CarrierConfig
Uplink non-anchor carrier used for all unicast transmissions. 

	ul-explicitCarrierConfig
Explicitly signalled uplink non-anchor carrier.

	ul-NonAnchorCarrierConfigIndex 
The index to the uplink carrier according to the order of appearance for ul-CarrierConfig in CarrierConfigCommon-NB.

	ul-CarrierFreq
UL carrier frequency if absent, the same TX-RX frequency separation as for the anchor carrier applies.



That is, either an explicit configuration is included, in this example exactly the dedicated Rel-13 configuration, or only an index to the carrier in the common non-anchor configurations is included. (The alternative is of course to have the configuration optionally signalled, and if it is not the eNB must then provide the Rel-13 configuration. The drawback of that is that uplink and downlink is linked and must be configured in the same way, and hence the above approach provides somewhat more flexibility). Since this could remove unnecessary signalling overhead we propose to:
[bookmark: _Toc465798571][bookmark: _Toc465798623][bookmark: _Toc473814511][bookmark: _Toc473917534]Base the signalling for the dedicated non-anchor carrier configuration on the text proposal in this contribution.

Conclusion
Based on the discussion in section 2.2 we propose the following:
Proposal 1	In dedicated configuration, the non-anchor carrier can be configured by the carrier index instead of providing a redundant full configuration.
[bookmark: _GoBack]Proposal 2	Base the signalling for the dedicated non-anchor carrier configuration on the text proposal in this contribution.
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