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1. Introduction

In Rel-15 NB-IoT, several agreements on TDD NB-IoT were made as captured in [1]. The Following agreements are related to the RE mapping rule in DwPT:
	RAN1#92 agreements:
· For NPDSCH

· Transmission in DwPTS is supported for in-band when the number of OFDM symbols in DwPTS is greater than 3. 

· FFS if all DwPTS configurations are supported for NPDCCH

· Transmission in DwPTS is supported for guard-band and standalone for all DwPTS configurations. 

· FFS if all numbers of repetitions of NPDCCH are supported

· FFS if all aggregation levels of NPDCCH are supported

· FFS on NRS mapping
RAN1#92 working assumptions:

· For NPDCCH

· Transmission in DwPTS is supported for in-band when the number of OFDM symbols in DwPTS is greater than 3. 

· FFS if all DwPTS configurations are supported for NPDCCH

· Transmission in DwPTS is supported for guard-band and standalone for all DwPTS configurations. 

· FFS if all numbers of repetitions of NPDCCH are supported

· FFS if all aggregation levels of NPDCCH are supported

· FFS on NRS mapping
RAN1#93 agreements:
· For NPDSCH without repetition, rate matching is used for RE mapping in the special subframe. 
· For NPDSCH with repetition/cyclic repetition, 

· The resource mapping in special subframe follows the regular full DL subframe, with the transmission on remaining symbols that are not part of DwPTS being punctured. 

· NPDSCH is punctured by NRS REs
· Valid special subframes are counted for number of NPDSCH repetitions

· For NPDCCH candidates without repetition, the rate matching per NPDCCH in a special subframe is done according to the available REs within DwPTS in each transmission subframe 
· For NPDCCH candidates with repetitions, the rate matching in special subframe follows the regular full DL subframe, with the transmission on remaining symbols that are not part of DwPTS being punctured.  

· Confirm the working assumption at the 3GPP RAN1#92 meeting as 

             For NPDCCH:


· Transmission in DwPTS is supported for in-band when the number of OFDM symbols in DwPTS is greater than 3. 

· All DwPTS configurations are supported for NPDCCH

· Transmission in DwPTS is supported for guard-band and standalone for all DwPTS configurations. 

· The NPDCCH/NPDSCH starting position in special subframe is 
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In this paper, we discuss the issues on RE mapping in DwPTS and present text proposals for TS 36.211.

2. Discussion
Based on the discussion during RAN1#93 meeting, RE mapping rule for NPDSCH with repetitions is designed to allow symbol level combining between normal DL subframe and DwPTS in a special subframe. According to the agreements in RAN1#93 meeting, the resource mapping in special subframe should be designed same as the regular full DL subframe. Thus, starting symbol for the RE mapping should be same between normal DL subframe and DwPTS in a special subframe when repetition is applied to NPDSCH transmission. However, based on the definition of starting OFDM symbol 
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 in clause 16.4.1.4 TS 36.213, starting OFDM symbol between normal DL subframe and DwPTS can be different. Thus correction of the description for the RE mapping rule for the repetition case is required. 

Also, it was common understanding during the RAN1#93 meeting that NPDCCH RE mapping rule should follow the one for the NPDSCH transmission. Likewise motivation of NPDSCH RE mapping, symbol level combining should be allowed between normal DL subframe and DwPTS in a special subframe in case of NPDCCH repetitions. However, current description of the RE mapping rule for the NPDCCH repetitions cannot support symbol level combining. Thus correction on the RE mapping rule for the NPDCCH repetitions is required. 
3. Correction to 36.211
	<Start of Text Proposal>

<Unchanged parts omitted>

10.2.3.4
Mapping to resource elements

NPDSCH can be mapped to one or more than one subframes, 
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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 
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 shall be mapped to resource elements 
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 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 
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 in the first slot in a subframe fulfils 
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 where 
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is given by clause 16.4.1.4 of 3GPP TS 36.213 [4].

The mapping of 
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 in sequence starting with 
[image: image12.wmf])

0

(

)

(

p

y

 to resource elements 
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 on antenna port 
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 meeting the criteria above shall be in increasing order of first the index 
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 and then the index
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, 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 [image: image18.png]‘min(MYED:
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 additional subframes, before continuing the mapping of 
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 to the following subframe. 

For frame structure type 2, and for each of the antenna ports used for transmission of the physical channel,  and [image: image21.png]PDSCH
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, the block of complex-valued symbols 
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 shall be mapped to resource elements 
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 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 
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 in the first slot in a subframe fulfils 
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 where 
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is given by clause 16.4.1.4 of 3GPP TS 36.213 [4].

The mapping of 
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 on antenna port 
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 meeting the criteria above shall be in increasing order of first the index 
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 and then the index
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, 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 [image: image34.png]MPDSC:
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, the block of complex-valued symbols 
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[image: image36.wmf](

)

l

k

,

 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 [image: image38.png]oL oL
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, and

-
they are not overlapping with resource elements used for CRS as defined in clause 6 (if any), and

-
the index 
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 in the first slot in a subframe fulfils 
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 where 
[image: image41.wmf]DataStart

l

is given by clause 16.4.1.4 of 3GPP TS 36.213 [4] assuming the current subframe is not a special subframe.
The mapping of 
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 meeting the criteria above shall be in increasing order of first the index 
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 and then the index
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, 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 [image: image49.png]min(MIEDSCH ) _




 additional subframes, before continuing the mapping of 
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 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. When [image: image52.png]oL oL
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, the resource elements in a special subframe assumed by the UE for NRSs are counted but not used in the mapping. 

<Unchanged parts omitted>

10.2.5.5
Mapping to resource elements

For frame structure type 1, the block of complex-valued symbols 
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 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 
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 in the first slot in a subframe fulfils 
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 where 
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is given by clause 16.6.1 of 3GPP TS 36.213 [4].

For frame structure type 2, when the NPDCCH is transmitted in one subframe, the block of complex-valued symbols 
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 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 
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 in the first slot in a subframe fulfils 
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 where 
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is given by clause 16.6.1 of 3GPP TS 36.213 [4].

The mapping to resource elements 
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 meeting the criteria above shall be in increasing order of first the index 
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 and then the index
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, starting with the first slot and ending with the second slot in a subframe. Denote 
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 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 
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 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, when [image: image74.png]oL oL
Ny —2N-, -1



, and
-
they are not overlapping with resource elements used for CRS as defined in clause 6 (if any), and

-
the index 
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 in the first slot in a subframe fulfils 
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 where 
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is given by clause 16.6.1 of 3GPP TS 36.213 [4] assuming the current subframe is not a special subframe.
The mapping to resource elements 
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 meeting the criteria above shall be in increasing order of first the index 
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 and then the index
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, starting with the first slot and ending with the second slot in a subframe. Denote 
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 as the complex-valued symbols that are mapped to resource elements meeting the criteria above. The resource elements in a special subframe that are not part of DwPTS are counted but not used in the mapping. 

<Unchanged parts omitted>

<End of Text Proposal>


4. Conclusion
The TPs in Section 3 above is proposed for correction of RE mapping rule of TDD NB-IoT in TS 36.211.
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