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Introduction
This contribution summarizes the offline discussion on concern on OFDM baseband signal generation of NB-IoT DL raised by Ericsson on line.
Discussion
Table 1 shows interpretation of current specification provided by Ericsson offline with further clarification made by DOCOMO.

The two cases highlighted in yellow in Table 1 will use definition B according to the spec [1] (see Annex for definition A / B). However, as commented in Table 1, definition B does not cover guard-band subcarriers (see note 2 of Table 1). So definition A should be used.

Table 1: 
	Anchor carrier
	MIB-NB:
operationModeInfo-r13
	Non-Anchor carrier
	NB RRC dedicated signalling:
inbandCarrierInfo: samePCI-Indicator
	Anchor carrier baseband definition
	Non-Anchor carrier base band definition
	Comment

	
	
	
	
	correct
	current spec
	correct
	current spec.
	

	Inband
	inband-SamePCI
	Inband
	-
	B
	B
	B
	B
	 

	
	
	Standalone
	
	
	
	
	
	

	
	
	Guardband
	-
	B
	B
	A
	B
	The BB definition does not cover non-anchor guardband subcarriers.

	Inband
	inband-DifferentPCI
	Inband
	-
	A
	A
	A
	A
	 

	
	
	Standalone
	-
	
	
	
	
	 

	
	
	Guardband
	-
	A
	A
	A
	A
	 

	Guardband
	Guardband
	Inband
	samePCI
	A
	B
	B
	B
	The BB definition does not cover anchor guardband subcarriers.

	
	
	Inband
	differentPCI
	A
	A
	A
	A
	 

	
	
	Standalone
	-
	A
	A
	A
	A
	 

	
	
	Guardband
	-
	A
	A
	A
	A
	 

	Standalone
	Standalone
	Inband
	
	
	
	
	
	 

	
	
	Standalone
	-
	A
	A
	A
	A
	 

	
	
	Guardband
	
	
	
	
	
	 


Note 1: combination highlighted in red color is not supported in current spec.
[bookmark: _GoBack]Note 2: definition B is defined by the range from k=-N_RB^DL*N_sc^RB /2 to k = N_RB^DL*N_sc^RB/2, that is, system bandwidth. For guard band operation, NB-IoT carrier exists out of this range.


Discussion on TP to address the issue
In order to address the issue shown in Table 1, the following TP was firstly proposed:
For an NB-IoT carrier for which the higher layer parameter operationModeInfo does not indicate ‘inband-SamePCI’, for an NB-IoT carrier for which the higher layer parameter CarrierConfigDedicated-NB is present and no inbandCarrierInfo is present, or for an NB-IoT carrier for which the higher layer parameters CarrierConfigDedicated-NB and inbandCarrierInfo are present and N^Ncell_ID is not equal to N^cell_ID, then the time-continuous signal … defined by
<Definition A>
Otherwise, the time-continuous signal …., defined by
<Definition B>

Note that ‘Otherwise’ case will cover
1. NB-IoT anchor carrier in-band same PCI
1. NB-IoT non-anchor carrier in-band same PCI
1. Non NB-IoT carrier

However, a concern was shown to the condition “N^Ncell_ID is not equal to N^cell_ID” because in some case no LTE PCI exists or is known to NB-IoT, and it was proposed to replace the condition with:

· samePCI-Indicator does not indicate samePCI

To this, another concern was shown that samePCI-Indicator IE does not exist in case anchor is in-band. Finally, the following text was proposed and captured by draft CRs in [2][3].

· the higher layers does not indicate N^Ncell_ID is the same as N^cell_ID

Note that “the higher layers does not indicate” includes any higher layer signaling such as MIB, SIB1, dedicated signaling.
Reference
[1] TS36.211 V13.3.0
[2] R1-1613714
[3] R1-1613566

Annex
TS36.211
Definition A:



If the higher layer parameter operationModeInfo does not indicate ‘inband-SamePCI’ and samePCI-Indicator does not indicate 'samePCI', then the time-continuous signal  on antenna port  in OFDM symbol  in a downlink slot is defined by 









for where , ,  and  is the content of resource element  on antenna port . 
Definition B:




If the higher layer parameter operationModeInfo indicates ‘inband-SamePCI’ or samePCI-Indicator indicate 'samePCI', then the time-continuous signal  on antenna port  in OFDM symbol , where is the OFDM symbol index from the start of the last even-numbered subframe, is defined by








for    where  and, if resource element is used for Narrowband IoT, and 0 otherwise, and  is the frequency location of the center of the Narrowband IoT PRB minus the frequency location of the center of the LTE signal.


TS36.331 V13.3.0
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
	...
}

-- ASN1STOP

	CarrierConfigDedicated-NB field descriptions

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

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



	Conditional presence
	Explanation

	non-anchor-inband
	The field is optionally present, need OP, if the non-anchor carrier is an inband carrier; otherwise it is not present.

	anchor-guardband
	The field is mandatory present, if operationModeInfo is set to guardband in the MIB; otherwise it is not present.
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