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Introduction
It has been agreed that the configurations for non-anchor carriers used for Random Access or Paging will be carried in a new SIB [1][2].
· The configuration of DL non-anchor carriers is provided in a new SIB.
· Introduce configurations of UL non-anchor RA carriers in a new SIB.

In the ongoing email discussion on Multi-PRB RRC parameters [3] the exact configuration and the ASN.1 text is discussed. In this contribution we discuss the problem related to the size of this new SIB and a possible solution to it. 
Non-anchor carrier configuration
In the ongoing email discussion on Multi-PRB RRC parameters [3] it ASN.1 text proposal for the new SIB SystemInformationBlockTypeX-NB-r14 is discussed. The configuration contains two lists: one list for the DL non-anchor carriers and one list for the UL non-anchor carriers. The parameters required to configure a DL or UL non-anchor carrier are assumed to be similar or even identical as the ones used for the dedicated carrier configuration in Rel-13 (CarrierConfigDedicated-NB-r13 sent in msg4). 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 when we specify the new SIB. For example, for inband carriers, one obvious improvement 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]. Since the PRB index is already used for LTE the most straight-forward solution is to reuse the existing PRB index and extend it also to the guard band as illustrated in Figure 1 in the case of an LTE system bandwidth of 20 MHz.  [1:  The size of E-ARFCN + offset is roughly 23 bits and specifying a PRB index between 0 and 100 requires roughly 7 bits.  ] 

[image: ]
[bookmark: _Ref473890730]Figure 1: Illustration of PRB index for non-anchor carriers in 20 MHz LTE bandwidth.
Since 16 non-anchors can be configured, this could save up to 256 bits in system information broadcast. One reason why this is important is that there will be Rel-14 UEs only capable of receiving up to 680 bits in DL, and the new SIB will for some configurations be larger than that (with E-ARFCN + offset information of 23 bits and the bitmap of available subframes, DL-Bitmap-NB-r13, of 40 bits the new SIB will be larger than 16*(23+40)=1008 bits). A second reason is due to the fact that the DL system overhead is already rather large, (~33% of the DL resources consumed by NPSS/NSSS, NPBCH, and SI-messages). Any possible reduction of the SIB size is therefore beneficial and the size reduction proposed here can be achieved by minimal specification change as seen in the below ASN.1 text proposal. 
[bookmark: _Toc473896686][bookmark: _Toc473899210][bookmark: _Toc473900390][bookmark: _Toc473917842]Reducing the size of the new SIB containing the non-anchor carrier information is important to keep SIB size below 680 bits and limit the DL system overhead from SI on the anchor carrier.  
Therefore, we propose the following:
[bookmark: _Toc473896588][bookmark: _Toc473896687][bookmark: _Toc473899211][bookmark: _Toc473900391][bookmark: _Toc473917843]The non-anchor frequency position can optionally be configured by PRB-index for in-band/guard-band deployments.

Below is a ANS.1 text proposal for the addition (blue text):
SystemInformationBlockTypeX-NB-r14 information element
-- ASN1START

SystemInformationBlockTypeX-NB-r14 ::=	SEQUENCE {
	carrierConfigCommon-r14  				CarrierConfigCommon-NB-r14  	OPTIONAL,	-- Need OR
	...
}	


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-CarrierInfo-r14						CHOICE {
		dl-CarrierFreq-r14						CarrierFreq-NB-r13,
		indexToDlAnchorPRB-r14					INTEGER (-5..104)
	}
	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 OP 

	...
}

UL-CarrierConfigCommon-NB-r14 ::=	SEQUENCE {
	ul-CarrierInfo-r14						CHOICE {
		ul-CarrierFreq-r14						CarrierFreq-NB-r13
		indexToUlAnchorPRB-r14					INTEGER (-5..104)
	}		OPTIONAL,	-- Need OP
	...
}

-- ASN1STOP


Note that since the UE is aware of the anchor carrier position, it is sufficient to indicate the non-anchor’s frequency position with the absolute PRB index (i.e. the relative position to the anchor carrier, which would increase the signalling, is not needed). The value range is determined on the maximum system bandwidth of 20 MHz, and the PRB index is kept consistent with LTE (i.e. 0-99 for in-band PRBs).
As a side-note on the common non-anchor carrier configuration, it is good to specify the meaning of the spare values for downlinkBitmapNonAnchor-r14 and dl-GapNonAnchor-r14, otherwise they cannot be interpreted by Rel-14 UEs and could not be used in Rel-15 or any other future release. As a second side-note it would be good to save some signalling bits by setting the IE nrs-PowerOffsetNonAnchor optionally present and interpret absence as the most common value, e.g. 0 dB.
Conclusion
[bookmark: _In-sequence_SDU_delivery]Based on the discussion in section 2 we make the following observations and proposals:
Observation 1	Reducing the size of the new SIB containing the non-anchor carrier information is important to keep SIB size below 680 bits and limit the DL system overhead from SI on the anchor carrier.
[bookmark: _GoBack]Proposal 1	The non-anchor frequency position can optionally be configured by PRB-index for in-band/guard-band deployments.
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