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Introduction
This text proposal implements remaining details relating to NRS for TDD NB-IoT.

TP for TS 36.211
 ---------------------------------------------Start of Text Proposal---------------------------------------
[bookmark: _Toc454818195]10.2.3.4	Mapping to resource elements
NPDSCH can be mapped to one or more than one subframes, [image: ], as given by clause 16.4.1.3 of 3GPP TS 36.213 [4], each of which shall be transmitted  times.
For frame structure type 1 and for each of the antenna ports used for transmission of the physical channel, the block of complex-valued symbols [image: ] shall be mapped to resource elements [image: ] which meet all of the following criteria in the current subframe: 
-	the subframe is not used for transmission of NPBCH, NPSS, or NSSS, and 
-	except in a special subframe when ,  they are assumed by the UE not to be used for NRS, and
-	they are not overlapping with resource elements used for CRS as defined in clause 6 (if any), and

-	the index  in the first slot in a subframe fulfils [image: ] where [image: ]is given by clause 16.4.1.4 of 3GPP TS 36.213 [4]., and
-	in addition, for frame structure Type 2
	-	in a special subframe, if , they are in DwPTS
	-	in a special subframe, if , they are not NRS locations in subframes which are not special subframes.




The mapping of [image: ] in sequence starting with [image: ] to resource elements  on antenna port  meeting the criteria above shall be in increasing order of first the index  and then the index, starting with the first slot and ending with the second slot in a subframe. For NPDSCH not carrying BCCH, after mapping to a subframe, the subframe shall be repeated for  additional subframes, before continuing the mapping of [image: ] to the following subframe.  
For frame structure type 2, and for each of the antenna ports used for transmission of the physical channel,  and , the block of complex-valued symbols [image: ] shall be mapped to resource elements [image: ] which meet all of the following criteria in the current subframe: 
-	the subframe is not used for transmission of NPBCH, NPSS, or NSSS, and 
-	they are assumed by the UE not to be used for NRS, and
-	they are not overlapping with resource elements used for CRS as defined in clause 6 (if any), and
-	they belong to DwPTS if the subframe is a special subframe, and
-	the index [image: ] in the first slot in a subframe fulfils [image: ] where [image: ] is given by clause 16.4.1.4 of 3GPP TS 36.213 [4].
The mapping of [image: ] in sequence starting with [image: ] to resource elements [image: ] on antenna port [image: ] meeting the criteria above shall be in increasing order of first the index [image: ] and then the index[image: ], starting with the first slot and ending with the second slot in a subframe. 
For frame structure type 2, and for each of the antenna ports used for transmission of the physical channel,  and , the block of complex-valued symbols [image: ] shall be mapped to resource elements [image: ] which meet all of the following criteria in the current subframe: 
-	the subframe is not used for transmission of NPBCH, NPSS, or NSSS, and 
	-they are assumed by the UE not to be used for NRS when , and
-	they are not overlapping with resource elements used for CRS as defined in clause 6 (if any), and
-	the index [image: ] in the first slot in a subframe fulfils [image: ] where [image: ] is given by clause 16.4.1.4 of 3GPP TS 36.213 [4].
The mapping of [image: ] in sequence starting with [image: ] to resource elements [image: ] on antenna port [image: ] meeting the criteria above shall be in increasing order of first the index [image: ] and then the index[image: ], starting with the first slot and ending with the second slot in a subframe. For NPDSCH not carrying BCCH, after mapping to a subframe, the subframe shall be repeated for  additional subframes, before continuing the mapping of [image: ] to the following subframe. The resource elements in a special subframe that are not part of DwPTS are counted but not used in the mapping if . When , the resource elements in a special subframe assumed by the UE for NRSs are counted but not used in the mapping if .
< Unchanged parts are omitted >
-------------------------------------------- End of Text Proposal ----------------------------------


---------------------------------------------Start of Text Proposal----------------------------------------
10.2.5.5	Mapping to resource elements



For frame structure type 1, tThe block of complex-valued symbols  shall be mapped in sequence starting with  to resource elements  on the associated antenna port which meet all of the following criteria: 
-	they are part of the NCCE(s) assigned for the NPDCCH transmission, and
-	they are not used for transmission of NPBCH, NPSS, or NSSS , and 
-	except in a special subframe when NPDCCH is transmitted in more than one subframe,  they are assumed by the UE not to be used for NRS, and
-	they are not overlapping with resource elements used for CRS as defined in clause 6 (if any), and



-	the index  in the first slot in a subframe fulfils  where is given by clause 16.6.1 of 3GPP TS 36.213 [4]., 
-	in addition, for frame structure Type 2, 
-	in a special subframe where the NPDCCH is transmitted in one subframe, they are in DwPTS
-	in a special subframe where the NPDCCH is transmitted in more than one subframe, they are not NRS locations when the subframe is not a special subframe.
For frame structure type 2, when the NPDCCH is transmitted in one subframe, the block of complex-valued symbols [image: ] shall be mapped in sequence starting with [image: ] to resource elements [image: ] on the associated antenna port which meet all of the following criteria: 
-	they are part of the NCCE(s) assigned for the NPDCCH transmission, and
-	they are not used for transmission of NPBCH, NPSS, or NSSS, and 
-	they are assumed by the UE not to be used for NRS, and
-	they are not overlapping with resource elements used for CRS as defined in clause 6 (if any), and
-	the index [image: ] in the first slot in a subframe fulfils [image: ] where [image: ] is given by clause 16.6.1 of 3GPP TS 36.213 [4].





The mapping to resource elements  on antenna port  meeting the criteria above shall be in increasing order of first the index  and then the index, starting with the first slot and ending with the second slot in a subframe. Denote  as the complex-valued symbols that are mapped to resource elements meeting the criteria above, with the insertion of <NIL> elements in the locations of resource elements which are not part of the NCCE(s) assigned for the NPDCCH transmission. 
For frame structure type 2, when the NPDCCH is transmitted in more than one subframe, the block of complex-valued symbols [image: ] shall be mapped in sequence starting with [image: ] to resource elements [image: ] on the associated antenna port which meet all of the following criteria: 
-	they are part of the NCCE(s) assigned for the NPDCCH transmission, and
-	they are not used for transmission of NPBCH, NPSS, or NSSS , and 
-	they are assumed by the UE not to be used for NRS, and
-	they are not overlapping with resource elements used for CRS as defined in clause 6 (if any), and
-	the index [image: ] in the first slot in a subframe fulfils [image: ] where [image: ] is given by clause 16.6.1 of 3GPP TS 36.213 [4].
The mapping to resource elements [image: ] on antenna port [image: ] meeting the criteria above shall be in increasing order of first the index [image: ] and then the index[image: ], starting with the first slot and ending with the second slot in a subframe. Denote [image: ] as the complex-valued symbols that are mapped to resource elements meeting the criteria above. If the NPDCCH is transmitted in more than one subframe, tThe resource elements in a special subframe that are not part of DwPTS are counted but not used in the mapping. When , the resource elements in a special subframe assumed by the UE for NRSs are counted but not used in the mapping if the NPDCCH is transmitted in more than one subframe.
-------------------------------------------- End of Text Proposal ----------------------------------


---------------------------------------------Start of Text Proposal---------------------------------------
10.2.6	Narrowband reference signal (NRS)
< Unchanged parts are omitted >

On an NB-IoT carrier for which DL-CarrierConfigCommon-NB is present and no inbandCarrierInfo is present.
-	When an NB-IoT UE is configured by higher layers to decode NPDCCH with CRC scrambled by the P-RNTI, the UE may assume NRSs are transmitted in the NPDCCH candidate where the UE finds a DCI with CRC scrambled by the P-RNTI. The UE may also assume NRSs are transmitted in 10 NB-IoT DL subframes before and in 4 NB-IoT DL subframes after the NPDCCH candidate where the UE finds a DCI with CRC scrambled by the P-RNTI, where NB-IoT DL subframes without NRS are not counted. If the DCI with CRC scrambled by the P-RNTI schedules a NPDSCH, the UE may assume NRSs are transmitted in the NB-IoT DL subframes carrying the NPDSCH as well as in 4 NB-IoT DL subframes before and after the scheduled NPDSCH, where NB-IoT DL subframes without NRS are not counted. 
-	During the window controlled by higher layers where the UE shall attempt to decode the NPDCCH with DCI scrambled by RA-RNTI (see [8], subclause 5.1.4), the UE may assume NRSs are transmitted in the Type-2 CSS configured by higher layers, as well as in 10 NB-IoT DL subframes before and in 4 NB-IoT DL subframes after each Type-2 CSS, where NB-IoT DL subframes without NRS are not counted. If a DCI scrambled by the RA-RNTI is detected, the UE may assume NRSs are transmitted in the NPDSCH scheduled by the DCI scrambled by the RA-RNTI, as well as in 4 NB-IoT DL subframes before and after the scheduled NPDSCH, where NB-IoT DL subframes without NRS are not counted. In addition, when the UE attempts to decode a DCI with CRC scrambled by the RA-RNTI as well as receiving the NPDSCH scheduled by the DCI scrambled by the RA-RNTI, the UE may assume NRSs are transmitted in subframes #0, #1, #3, #4 and #9.
-	During random access procedure, when an NB-IoT UE is configured by higher layers to decode NPDCCH with CRC scrambled by the temporary C-RNTI and/or the C-RNTI, before the the DCI scrambled by temporary C-RNTI and/or C-RNTI is detected, the UE may assume NRSs are transmitted in the Type-2 CSS configured by higher layers, as well as in 10 NB-IoT DL subframes before the start of each Type-2 CSS and in 4 NB-IoT DL subframes after the end of each Type-2 CSS until the mac-ContentionResolutionTimer expires, where NB-IoT DL subframes without NRS are not counted. If a DCI scrambled by the temporary C-RNTI or C-RNTI is detected, the UE may assume NRSs are transmitted in the NPDSCH scheduled by the DCI scrambled by the temporary C-RNTI or C-RNTI as well as in 4 NB-IoT DL subframes before and after the scheduled NPDSCH, where NB-IoT DL subframes without NRS are not counted. 
-	An NB-IoT UE may assume NRSs are transmitted in NB-IoT DL subframes that are used for Type1A-NPDCCH common search space, and Type2A-NPDCCH common search space, as well as in 10 NB-IoT DL subframes prior and in 4 NB-IoT DL subframes after each Type1A-NPDCCH common search space and Type2A-NPDCCH common search space, where NB-IoT DL subframes without NRS are not counted. A UE may assume NRSs are transmitted in NB-IoT DL subframes carrying NPDSCH scheduled by DCI CRC scrambled by G-RNTI or SC-RNTI as well as in 4 NB-IoT DL subframes prior and after the scheduled NPDSCH, where NB-IoT DL subframes without NRS are not counted. 
-	In other cases, if frame structure typ1 is used, the UE may assume NRSs are transmitted in subframes #0, #1, #3, #4, #9, and in NB-IoT downlink subframes and shall not expect NRSs in other downlink subframes.
On an NB-IoT carrier for which a UE receives higher-layer parameter operationModeInfo indicating inband-SamePCI or inband-DifferentPCI.
-	If frame structure type 1 is used, before the UE obtains SystemInformationBlockType1-NB, the UE may assume narrowband reference signals are transmitted in subframes #0, #4 and in subframes #9 not containing NSSS. 
-	If frame structure type 2 is used, before the UE obtains SystemInformationBlockType1-NB, the UE may assume narrowband reference signals are transmitted in subframes #9, and in subframes #0 not containing NSSS, and in subframes #4 if subframes #4 is configured for SystemInformationBlockType1-NB transmissions.
-	If frame structure type 1 is used, after the UE obtains SystemInformationBlockType1-NB, the UE may assume narrowband reference signals are transmitted in subframes #0, #4, subframes #9 not containing NSSS, and in NB-IoT downlink subframes. 
-	If frame structure type 2 is used, after the UE obtains SystemInformationBlockType1-NB, the UE may assume narrowband reference signals are transmitted in subframes #9,  subframes #0 not containing NSSS, in subframes #4 if subframes #4 is configured for SystemInformationBlockType1-NB transmissions, and in NB-IoT downlink subframes
On an NB-IoT carrier for which DL-CarrierConfigCommon-NB is present and inbandCarrierInfo is present: 
-	When an NB-IoT UE is configured by higher layers to decode NPDCCH with CRC scrambled by the P-RNTI, the UE may assume NRSs are transmitted in the NPDCCH candidate where the UE finds a DCI with CRC scrambled by the P-RNTI. The UE may also assume NRSs are transmitted in 10 NB-IoT DL subframes before and 4 NB-IoT DL subframes after the NPDCCH candidate, where NB-IoT DL subframes without NRS are not counted. If the DCI with CRC scrambled by the P-RNTI schedules a NPDSCH, the UE may assume NRSs are transmitted in the NB-IoT DL subframes carrying the NPDSCH as well as in 4 NB-IoT DL subframes before and after the scheduled NPDSCH, where NB-IoT DL subframes without NRS are not counted. 
-	During random access procedure, during the window controlled by higher layers where the UE shall attempt to decode the NPDCCH with DCI scrambled by RA-RNTI (see [8], subclause 5.1.4), before the DCI scrambled by RA-RNTI is detected, the UE may assume NRSs are transmitted in the Type-2 CSS configured by higher layers, as well as in 10 NB-IoT DL subframes before and in 4 NB-IoT DL subframes after the start of each Type-2 CSS, where NB-IoT DL subframes without NRS are not counted. If a DCI scrambled by the RA-RNTI is detected, the UE may assume NRSs are transmitted in the NPDSCH scheduled by the DCI scrambled by the RA-RNTI, as well as in 4 NB-IoT DL subframes before and after the scheduled NPDSCH, where NB-IoT DL subframes without NRS are not counted. In addition, when the UE attempts to decode a DCI with CRC scrambled by the RA-RNTI as well as receiving the NPDSCH scheduled by the DCI scrambled by the RA-RNTI, the UE may assume NRSs are transmitted in subframes #0, #4 and #9.
-	During random access procedure, when an NB-IoT UE is configured by higher layers to decode NPDCCH with CRC scrambled by the temporary C-RNTI and/or the C-RNTI, before the DCI scrambled by temporary C-RNTI and/or C-RNTI, is detected, the UE may assume NRSs are transmitted in the Type-2 CSS configured by higher layers, as well as in 10 NB-IoT DL subframes before the start of each Type-2 CSS and in 4 NB-IoT DL subframes after the end of each Type-2 CSS until the mac-ContentionResolutionTimer expires, where NB-IoT DL subframes without NRS are not counted. If a DCI scrambled by the temporary C-RNTI or C-RNTI is detected, the UE may assume NRSs are transmitted in the NPDSCH scheduled by the DCI scrambled by the temporary C-RNTI or C-RNTI as well as in 4 NB-IoT DL subframes before and after the scheduled NPDSCH, where NB-IoT DL subframes without NRS are not counted. 
-	An NB-IoT UE may assume NRSs are transmitted in NB-IoT DL subframes that are used for Type1A-NPDCCH common search space, and Type2A-NPDCCH common search space, as well as in 10 NB-IoT DL subframes prior and in 4 NB-IoT DL subframes after each Type1A-NPDCCH common search space and Type2A-NPDCCH common search space, where NB-IoT DL subframes without NRS are not counted. A UE may assume NRSs are transmitted in NB-IoT DL subframes carrying NPDSCH scheduled by DCI CRC scrambled by G-RNTI or SC-RNTI as well as in 4 NB-IoT DL subframes prior and after the scheduled NPDSCH, where NB-IoT DL subframes without NRS are not counted. 
-	In other cases, if frame structure type 1 is used, the UE may assume NRSs are transmitted in subframes #0, #4, #9, and in NB-IoT downlink subframes and shall not expect NRSs in other downlink subframes.
On an NB-IoT carrier for which DL-CarrierConfigDedicated-NB is present and no inbandCarrierInfo is present:
-	If frame structure type 1 is used, the UE may assume NRSs are transmitted in subframes #0, #1, #3, #4, #9, and in NB-IoT downlink subframes and shall not expect NRSs in other downlink subframes.
On an NB-IoT carrier for which DL-CarrierConfigDedicated-NB is present and inbandCarrierInfo is present:
-	If frame structure type 1 is used, the UE may assume NRSs are transmitted in subframes #0, #4, #9, and in NB-IoT downlink subframes and shall not expect NRSs in other downlink subframes.
An NB-IoT UE may assume NRSs are not transmitted in subframes that are configured by higher layer parameter nprsBitmap for narrowband positioning reference signal transmission.

< Unchanged parts are omitted >
-------------------------------------------- End of Text Proposal ----------------------------------

TP for TS 36.213
---------------------------------------------Start of Text Proposal---------------------------------------
16.4.1.4	NPDSCH starting position

The starting OFDM symbol for NPDSCH is given by index [image: ] in the first slot in a subframe  and is determined as follows
-	if subframe [image: ] is a subframe used for receiving SIB1-NB

-	if the value of the higher layer parameter operationModeInfo is set to '00' or '01'

-	 if the value of the higher layer parameter operationModeInfo is set to '10’ and the value of the higher layer parameter sib-GuardbandInfo is set to ‘10’ or ‘11’ for TDD

-	otherwise

[bookmark: OLE_LINK36][bookmark: OLE_LINK35]-	elseif subframe  is a special subframe for NPDSCH without repetitions


-	 where is given by the higher layer parameter eutraControlRegionSize if the value of the higher layer parameter eutraControlRegionSize is present

-	otherwise
-	else

-	is given by the higher layer parameter eutraControlRegionSize if the value of the higher layer parameter eutraControlRegionSize is present

-	otherwise

< Unchanged parts are omitted >
16.6.1	NPDCCH starting position


The starting OFDM symbol for NPDCCH given by index  in the first slot in a subframe  and is determined as follows
-	if higher layer parameter eutraControlRegionSize is present 

-	if subframe  is a special subframe for NPDCCH without repetitions


-	 where is given by the higher layer parameter eutraControlRegionSize

-	else  is given by the higher layer parameter eutraControlRegionSize
· otherwise

-	
-------------------------------------------- End of Text Proposal ----------------------------------
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