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	Reason for change:
	In Rel-13 NB-IoT, we had following agreements related to NRS-CRS power offset and multi-carrier combinations.

· LTE CRS is not precluded for an NB-IoT UE to use for DL demodulation and/or measurements for the cases when the number of antenna ports for LTE CRS and NB-RS is the same and takes a value of either 1 or 2

· When the same-PCI indicator is set to TRUE, 

· NB-RS power offset between NB-RS and LTE CRS is indicated in SIB

· Any combination, i.e., inband+inband, inband+guardband, and guardband+guardband should be allowed for NB-IoT multi-carrier operation with the constraint that both guard-bands and the in-band are associated with the same LTE donor cell, i.e., the total span cannot exceed 110 PRBs from the same FFT

Besides in-band anchor with in-band/guard-band non-anchor, guard-band anchor with in-band non-anchor carrier is also a valid deployment combination. However, in current specification, the ratio of NRS EPRE to CRS EPRE is given by the parameter nrs-CRS-PowerOffset only when higher layer parameter operationModeInfo indicates ’00’ (inband-SamePCI). If the operation mode of anchor carrier is guard-band, nrs-CRS-PowerOffset parameter cannot be provided even if the inband non-anchor carrier is samePCI mode. In this case, the NB-IoT UE cannot get the real ratio of NRS EPRE to CRS EPRE for DL demodulation and/or measurements.

	
	

	Summary of change:
	Besides higher layer parameter operationModeInfo indicates ‘00’, for the case of inband non-anchor carrier with ‘samePCI’, the ratio of NRS EPRE to CRS EPRE is also given by the parameter nrs-CRS-PowerOffset.

	
	

	Consequences if not approved:
	NRS-CRS power offset is not specified for depleoyment combination of guard-band anchor with inband non-anchor carrier.
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< Unchanged parts are omitted >
16.2.2
Downlink power allocation

The eNodeB determines the downlink transmit energy per resource element.

For an NB-IoT cell, the UE may assume NRS EPRE is constant across the downlink NB-IoT system bandwidth and constant across all subframes that contain NRS, until different NRS power information is received. 

The downlink NRS EPRE can be derived from the downlink narrowband reference-signal transmit power given by nrs-Power + nrs-PowerOffsetNonAnchor, where the parameter nrs-Power is provided by higher layers and nrs-powerOffsetNonAnchor is zero if it is not provided by higher layers. The downlink narrowband reference-signal transmit power is defined as the linear average over the power contributions (in [W]) of all resource elements that carry narrowband reference signals within the operating NB-IoT system bandwidth.
A UE may assume the ratio of NPDSCH EPRE to NRS EPRE among NPDSCH REs (not applicable to NPDSCH REs with zero EPRE) is 0 dB for an NB-IoT cell with one NRS antenna port and -3 dB for an NB-IoT cell with two NRS antenna ports.

A UE may assume the ratio of NPBCH EPRE to NRS EPRE among NPBCH REs (not applicable to NPBCH REs with zero EPRE) is 0 dB for an NB-IoT cell with one NRS antenna port and -3 dB for an NB-IoT cell with two NRS antenna ports.
A UE may assume the ratio of NPDCCH EPRE to NRS EPRE among NPDCCH REs (not applicable to NPDCCH REs with zero EPRE) is 0 dB for an NB-IoT cell with one NRS antenna port and -3 dB for an NB-IoT cell with two NRS antenna ports.
If higher layer parameter operationModeInfo indicates ‘00’ or samePCI-Indicator indicates ‘samePCI’’ for a cell, the ratio of NRS EPRE to CRS EPRE is given by the parameter nrs-CRS-PowerOffset if the parameter nrs-CRS-PowerOffset is provided by higher layers, and the ratio of NRS EPRE to CRS EPRE may be assumed to be 0 dB if the parameter nrs-CRS-PowerOffset is not provided by higher layers. If nrs-CRS-PowerOffset is provided by higher layers and is a non-integer value, the value of nrs-Power is 0.23 dBm higher than indicated.
< Unchanged parts are omitted >
