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Introduction
[bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK23]In RAN #77 meeting, revised WID RP-172063 on Further NB-IoT enhancements was adopted [1].
One of the objectives is to support for TDD.
Support for TDD [RAN1, RAN2, RAN4]
Specify TDD support for in-band, guard-band, and standalone operation modes of NB-IoT. The design shall assume no UL compensation gaps are needed by UE, and strive towards a common design among the deployment modes. 

In previous RAN1 meeting during Rel-15, various aspects has been discussed and corresponding agreements has been reached.  

In this document, the remaining issues are summarized. Specifically, key views from submitted tdocs for these issues, together with recommended proposals, are provided.
Issues and Proposals

NRS 

NRS  for non-anchor carrier
[bookmark: OLE_LINK14][bookmark: OLE_LINK15]Issue:   NRS assumptions after the UE obtains SIB1-NB on non-anchor carrier.
[bookmark: OLE_LINK17][bookmark: OLE_LINK16]Proposal-1:  On a non-anchor carrier for SIB1-NB, the UE may assume NRS are transmitted in SF#0, SF#5 and NB-IoT downlink subframes after the UE obtains SIB1-NB. ---- Huawei, HiSilicon [1]

Proposal-2:  For TDD, on a non-anchor carrier for SIB1-NB, the UE may assume NRS are transmitted in subframes indicated by tdd-SI-SubframesBitmap after the UE obtains SIB1-NB. ---- Ericsson [2]

Recommendation: 
Adopt the text proposal below:

---------------------------------------------Start of Text Proposal----------------------------------------
[bookmark: _Toc454818207]10.2.6	Narrowband reference signal (NRS)
< Unchanged parts are omitted >
On an NB-IoT carrier for SystemInformationBlockType1-NB for which sib1-carrierInfo-NB indicates non-anchor for frame structure type 2, before the UE obtains SystemInformationBlockType1-NB, the UE may assume narrowband reference signals are transmitted in subframes #0 and #5. After the UE obtains SystemInformationBlockType1-NB, the UE may assume narrowband reference signals are transmitted in subframes #0, #5, and in NB-IoT downlink subframes indicated by tdd-SI-SubframesBitmap.
< Unchanged parts are omitted >
-------------------------------------------- End of Text Proposal ----------------------------------


 NRS related valid DL subframe definition
Issue: For paging monitor on a non-anchor carrier, the UE will assume that NRS is present at least 10 NB-IoT DL subframes prior to the first subframe of the type-1 CSS, until 4 valid subframes after the NPDCCH. For TDD, however, not all the NB-IoT DL subframes would carry NRS. Because NRS is not transmitted in special subframe configuration 0 and 5, which may be indicated as valid DL subframes by higher layer.

Proposal -1:  For frame structure type 2, the NB-IoT DL subframe in this subclause shall refer to the NB-IoT downlink subframe for which NRS can be mapped. ---Qualcomm [5]

  Recommendation:

 Adopt the text proposal below:

---------------------------------------------Start of Text Proposal----------------------------------------


10.2.6	Narrowband reference signal (NRS)
For frame structure type 2, the NB-IoT DL subframe in this subclause shall refer to the NB-IoT downlink subframe for which NRS can be mapped. 
< Unchanged parts are omitted >
-------------------------------------------- End of Text Proposal ----------------------------------

 
NPDCCH and NPDSCH  
 NPDCCH/NPDSCH resource mapping
Issue -1:   Current specification in the subclause 10.2.3.4 and 10.2.5.5 of 36.211 states that the starting symbol position in the special subframe is determined by the special subframe itself. Therefore, the symbol-level coherent combining across the normal and special subframe may not be supported. ---- Huawei[1], ---LG [4], --Qualcomm[5]
Proposal -1:   Clarify that the starting OFDM symbol in the special subframe for NPDCCH/NPDSCH with repetition shall be same as that of the normal DL subframe.
 

Issue-2 : It is unclear in the current 211 specification how to handle the REs in a special subframe (rate matching or puncturing) that are used for NRS in a downlink subframe but do not carry NRS in the special subframe in OFDM  .  ---- Huawei[1], ---LG [4], --Qualcomm[5]
[bookmark: OLE_LINK32][bookmark: OLE_LINK33]Proposal -2:   NPDSCH/NPDCCH with repetitions is rate matched in a special subframe around REs that are used for NRS in a downlink subframe but not carrying NRS in a special subframe when .   
 

Issue -3:  Current spec is not clear about whether NPDCCH resource mapping is within DwPTS. And it is also not clear how to deal with the NRS in a special subframe when .

[bookmark: OLE_LINK40][bookmark: OLE_LINK39][bookmark: OLE_LINK41]Proposal 3 : For NPDCCH with repetitions, NPDCCH is punctured by NRS REs in a special subframe when . Also specify that rate matching is done according to the available REs within DwPTS for NPDCCH without repetition.  ---- Huawei[1],---Qualcomm[5]
 
 


Proposal-4 : Add the operation of insertion of <NIL> elements for NPDCCH with repetitions in the spec for TDD. ---- Huawei [1]
Recommendation:

Adopt the text proposal in Annex A.





Issue-5: The current descriptions for NPDSCH/NPDCCH resource mapping for TDD NB-IoT use a high degree of duplication.
Proposal-5. Re-write the section. ---- Huawei[1]
Recommendation:
FFS. Related to proposal-1/2/3. 



[bookmark: OLE_LINK26][bookmark: OLE_LINK25] Transmission of NPDCCH and NPDSCH in special subframe

Proposal -1:  Capture the agreement that for TDD NB-IoT, the transmission of NPDCCH and NPDSCH in DwPTS is not supported for special subframe configuration 0 and 5 for an inband carrier. ---- Qualcomm [5]

  Recommendation:
 Treat this together in the TDD common aspect section 6.1.5.3.3


Proposal-2:  For frame structure type 2, the UE shall assume NPDSCH is dropped in a special subframe for which NPDSCH is not supported but indicated as NB-IoT DL subframe according to Clause 16.4 of [36.213].  .
---- Qualcomm [5]

  Recommendation:

 Treat this together in the TDD common aspect section 6.1.5.3.3

  

Proposal -3:  Add in the spec that ‘For the special subframes where the NPDCCH/NPDSCH is not supported, these special subframes are considered as NB-IoT downlink subframes, only if they are indicated as NB-IoT DL subframe by higher layer signalling’ ---- Qualcomm [5]
Recommendation:
Treat this together in the TDD common aspect section 6.1.5.3.3



Proposal-4: For NPDCCH without repetition transmitted in special subframe, aggregation level #1 is not supported.  --- ZTE [3]
Recommendation:
Adopt the text proposal below:
---------------------------------------------Start of Text Proposal----------------------------------------
16.6	 Narrowband physical downlink control channel related procedures
< Unchanged parts are omitted >
For NPDCCH UE-specific search space, the aggregation and repetition levels defining the search spaces and the corresponding NPDCCH candidates are listed in Table 16.6-1 by substituting the value of with the higher layer configured parameter npdcch-NumRepetitions.
For Type1-NPDCCH common search space and Type1A-NPDCCH common search space, the aggregation and repetition levels defining the search spaces are listed in Table 16.6-2 by substituting the value of 
-	with the higher layer configured parameter npdcch-NumRepetitionPaging for Type1-NPDCCH common search space;
-	with the higher layer configured parameter npdcch-NumRepetitions-SC-MCCH for Type1A-NPDCCH common search space.
For Type2-NPDCCH common search space and Type2A-NPDCCH common search space, the aggregation and repetition levels defining the search spaces and the corresponding monitored NPDCCH candidates are listed in Table 16.6-3 by substituting the value of 
-	with the higher layer configured parameter npdcch-NumRepetitions-RA for Type2-NPDCCH common search space;
-	with the higher layer configured parameter npdcch-NumRepetitions-SC-MTCH for Type2A-NPDCCH common search space.
Only L' = 2 is assumed when a UE monitors NPDCCH candidates in a special subframe.
< Unchanged parts are omitted >
-------------------------------------------- End of Text Proposal ----------------------------------

OTDOA  

NPRS generation
Proposal -1:    Update TDD NPRS generation based on agreed revised FDD generation.  
Proposal -2:    Spec change is needed for possible scenario of overlapping configuration. ---- Huawei [1]
Recommendation:
   Can be updated following approved Rel-14 CR.

Proposal -2:    In OTDOA for Rel-15 FDD, SIB1-NB subframe number {SF#3, SF#4} is indicated in OTDOA assistance data. The detailed signaling is left to RAN2.

Recommendation:
Leave this discussion to RAN2 

Proposal -3:    In TDD OTDOA, SIB1-NB subframe number {SF#0, SF#4, SF#0+SF#5} is indicated per carrier. When this indication is not present, there is no SIB1-NB transmission.

Recommendation:
Leave this discussion to RAN2 

Guard period for TDD
Proposal -1:  For UE configured with 2 HARQ processes, the UE is allowed to not receive the first symbol of a downlink subframe immediately following an uplink subframe for 15-kHz subcarrier spacing for guard-band and standalone operation mode.. ---- Huawei [1]

 Recommended proposal: 
Treat this together in the TDD common aspect section 6.1.5.3.3
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Annex A
 ---------------------------------------------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 
-	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 
-	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)
[bookmark: _GoBack]< 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 ----------------------------------


---------------------------------------------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
1. otherwise

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