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<Start of Changed Section>
8.1.3.2
NB-IoT Radio conditions

8.1.3.2.1
NB-IoT Normal propagation condition

Same normal propagation condition as defined in clause 4.3.2.1 apply.

8.1.3.3
NB-IoT Physical channel allocations

8.1.3.3.1
NB-IoT Antennas

As the UE has one Rx antenna, the downlink signal is applied to it.
8.1.3.3.2
NB-IoT Downlink physical channels and physical signals

The Downlink Physical channels and Physical signals used and their relative powers are specified for either single or two SS Tx antenna in table 8.1.3.3.2-1.  According to this table, no boosting needs to be signalled (as power ratios are fixed between NRS EPRE and all DL channels for a given number of DL antenna ports). 

According to TS 36.213 [29] clause 16.2.2, if higher layer parameter operationModeInfo indicates ‘00’ for a cell, the ratio of NRS EPRE to CRS EPRE is given by the parameter nrs-CRS-PowerOffset if the parameter nrs-CRS-EPRE-Ratio 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-EPRE-Ratio is not provided by higher layers.
Table 8.1.3.3.2-1: NB-IoT Power allocation for OFDM symbols and reference signals (1 or 2 SS Tx antenna)

	Physical Channel
	EPRE Ratio

	NPBCH
	According to TS 36.213 [29] clause 16.2.2, 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.

	NPSS
	Power allocation for NPSS is defined as equal to NRS EPRE = -85 dBm/15 kHz in order to have a constant EPRE (an absolute value is used as there is no NRS transmission when NPSS is transmitted).

	NSSS
	Power allocation for NSSS is defined as equal to NRS EPRE = -85 dBm/15 kHz in order to have a constant EPRE (an absolute value is used as there is no NRS transmission when NPSS is transmitted).

	NPDCCH
	According to TS 36.213 [29] clause 16.2.2, 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.

	NPDSCH
	According to TS 36.213 [29] clause 16.2.2, 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.

	NRS
	- If the number of NRS antenna ports is one, the EPRE of NRS and the EPRE of all NB-IoT DL channels is the same

- If the number of NRS antenna ports is two, the EPRE per antenna port of NRS port is 3dB larger compared to the EPRE per antenna port of all NB-IoT DL channels

- This means no signaling support of power offsets

- The set of values for power offset between NRS and LTE CRS is {-6, -4.77, -3, -1.77, 0, 1, 1.23, 2, 3, 4, 4.23, 5, 6, 7, 8, 9} dB.



8.1.3.3.3 NB-IoT Mapping of downlink physical channels and signals to physical resources

Parameters for mapping of NB-IoT downlink physical channels and signals are specified as follows.
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, Physical layer cell identity
= 0 is used as the default physical layer cell identity
For RF testing, the mapping of DL physical channels to resource element is defined TS 36.521-1 [21] Annex C.1.

Table 8.1.3.3.3-1: NB-IoT Mapping of DL Physical Channels to Resource Elements (FDD)

	Physical channel
	Time Domain Location 
	Frequency Domain Location 
	Note

	NPBCH
	- NPBCH is transmitted in subframe 0 in every radio frame

- NPBCH consists of 8 independently decodable blocks of 80 ms duration

- The time interval where MIB remains unchanged is 640 ms

- NPBCH does not use the first 3 symbols in a subframe in in-band operation.

- For stand-alone and guard-band, the first 3 symbols (of the subframe transmitting NPBCH) contain no NPBCH.
	Occupies any of the 12 subcarriers not reserved for transmission of reference signals
	Mapping rule is specified in TS36.211 [35] sub clause 10.2.4.4

	NPSS
	- NPSS is transmitted in subframe 5

- NPSS uses the last 11 OFDM symbols of subframes in which NB-PSS occurs for normal CP

- NB-IoT PSS/SSS do not use:

- the LTE PDCCH control region 

- REs used by LTE CRS

- The periodicity of NPSS transmission is 10ms.
	NPSS is mapped to sub-carriers #0-10 of the NB-IoT carrier.

	Mapping rule is specified in TS36.211 [35] sub clause 10.2.7.1.2

	NSSS
	- NSSS is transmitted in subframe 9 

- NSSS uses the last 11 OFDM symbols of subframes in which NB-SSS occurs for normal CP

- NB-IoT PSS/SSS do not use:

- the LTE PDCCH control region 

- REs used by LTE CRS

- NSSS periodicity is 20ms
	The number of subcarriers for NSSS is 12
	Mapping rule is specified in TS36.211 [35] sub clause 10.2.7.2.2

	NPDCCH
	- NPDCCH on a given NB-IoT carrier are not mapped to the subframes containing NPSS/NSSS/PBCH on that carrier
- NPDCCH are not be mapped onto resources elements used for NRS
- NPDCCH are not overlapped with PBCH, PSS, SSS, or CRS
- One or two NPDCCHs can be transmitted in a subframe.

- In in-band, first three OFDM symbols are not used for NPDCCH

- In stand-alone and guard-band, all OFDM symbols areavailable for NPDCCH

- NPDCCH and NPDSCH are multiplexed only based on TDM at subframe level
- It means that only cross subframe scheduling is supported

- The start of an NPDCCH search space is >=4ms after the end of the last NPDCCH search space
	- NPDCCH is transmitted on an aggregation of one or two consecutive narrowband control channel elements (NCCEs), where a narrowband control channel element corresponds to 6 consecutive subcarriers in a subframe where NCCE 0 occupies subcarriers 0 through 5 and NCCE 1 occupies subcarriers 6 through 11. 
- REG is not defined for NPDCCH


	Mapping rule is specified in TS36.211 [35] sub clause 10.2.5.5



	NPDSCH
	- The start of NB-PDSCH transmission is >=4ms later than the end of its associated DL assignment

- NPDSCH on a given NB-IoT carrier are not mapped to the subframes containing NPSS/NSSS/PBCH on that carrier
- NPDSCH resources elements should be different from the ones used for NRS 

- NPDSCH resources elements should be different from the ones used for CRS 
	Occupies any of the 12 subcarriers not reserved for transmission of reference signals
	Mapping rule is specified in TS36.211 [35] sub clause 10.2.3.4

	NRS
	- Narrowband reference signals are transmitted in all NB-IoT downlink subframes in a cell supporting NPDSCH transmission. 

- NRS is not transmitted in subframes that are not NB-IoT downlink subframes, except if these subframes contain NPBCH or NPDSCH carrying SystemInformationBlockType1-NB where NRS shall be transmitted. 

- Narrowband reference signals are transmitted in subframes #0 and #4 and in subframes #9 not containing NSSS [when no NB-IoT downlink subframes configuration has not been established].

- The narrowband reference signals shall not be mapped to subframes containing NPSS or NSSS.

- NRS are transmitted on one or two antenna ports 0 to 1 (refer to Figure 10.2.6.2-1 in TS 36.211 [35]).
	2 subcarriers per antenna port in any OFDM symbols where NRS is transmitted
	


8.1.3.3.4
NB-IoT Uplink physical channels and physical signals

[FFS].

8.1.3.3.5
NB-IoT Mapping of uplink physical channels and signals to physical resources

[FFS].

<End of Changed Section>
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