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16.4.1
UE procedure for receiving the narrowband physical downlink shared channel
A UE shall upon detection on a given serving cell of a NPDCCH with DCI format N1, N2 ending in subframe n intended for the UE, decode, starting in n+5 DL subframe, the corresponding NPDSCH transmission in N consecutive NB-IoT DL subframe(s) ki with i = 0, 1, …, N-1 according to the NPDCCH information, where

-
subframe n is the last subframe in which the NPDCCH is transmitted and is determined from the starting subframe of NPDCCH transmission and the DCI subframe repetition number field in the corresponding DCI;

-
subframe(s) ki with i=0,1,…,N-1 are N consecutive NB-IoT DL subframe(s) excluding subframes used for SI messages where, 0≤k0<k1<…,kN-1 ,
-
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, where the value of 
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is determined by the repetition number field in the corresponding DCI (see subclause 16.4.1.3), and the value of 
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is determined by the resource assignment field in the corresponding DCI (see subclause 16.4.1.3), and 
-
the value of k0 is determined by the scheduling delay field (
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) for DCI format N1 according to Table 16.4.1-1, and 
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 for DCI format N2. The value of 
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is according to subclause 16.6 for the corresponding DCI format N1.

Table 16.4.1-1: 
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for DCI format N1.
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	0
	0
	0

	1
	4
	16

	2
	8
	32

	3
	12
	64

	4
	16
	128

	5
	32
	256

	6
	64
	512

	7
	128
	1024


A UE is not expected to receive transmissions in 3 DL subframes following the end of a NPUSCH transmission by the UE.
The scrambling initialization for PDSCH carrying SI messages is by SI-RNTI.
If a UE is configured by higher layers to decode NPDCCH with CRC scrambled by the P-RNTI, the UE shall decode the NPDCCH and the corresponding NPDSCH according to any of the combinations defined in Table 16.4.1-2. 
The scrambling initialization of NPDSCH corresponding to these NPDCCHs is by P-RNTI.
Table 16.4.1-2: NPDCCH and NPDSCH configured by P-RNTI

	DCI format
	Search Space
	Transmission scheme of NPDSCH corresponding to NPDCCH

	DCI format N2
	Type-1 Common
	If the number of NPBCH antenna ports is one, Single-antenna port, port 0 is used (see subclause 16.4.1.1), otherwise Transmit diversity (see subclause 16.4.1.2).


If a UE is configured by higher layers to decode NPDCCH with CRC scrambled by the RA-RNTI, the UE shall decode the NPDCCH and the corresponding NPDSCH according to any of the combinations defined in Table 16.4.1-3. The scrambling initialization of NPDSCH corresponding to these NPDCCHs is by RA-RNTI.
Table 16.4.1-3: NPDCCH and NPDSCH configured by RA-RNTI

	DCI format
	Search Space
	Transmission scheme of NPDSCH corresponding to NPDCCH

	DCI format N1
	Type-2 Common
	If the number of NPBCH antenna ports is one, Single-antenna port, port 0 is used (see subclause 16.4.1.1), otherwise Transmit diversity (see subclause 16.4.1.2).


If a UE is configured by higher layers to decode NPDCCH with CRC scrambled by the C-RNTI, the UE shall decode the NPDCCH and the corresponding NPDSCH according to any of the combinations defined in Table 16.4.1-4. The scrambling initialization of NPDSCH corresponding to these NPDCCHs is by C-RNTI.
Table 16.4.1-4: NPDCCH and NPDSCH configured by C-RNTI

	DCI format
	Search Space
	Transmission scheme of NPDSCH corresponding to NPDCCH

	DCI format N1
	UE specific by C-RNTI
	If the number of NPBCH antenna ports is one, Single-antenna port, port 0 is used (see subclause 16.4.1.1), otherwise Transmit diversity (see subclause 16.4.1.2).


If a UE is configured by higher layers to decode NPDCCH with CRC scrambled by the Temporary C-RNTI, and the UE is not configured to decode NPDCCH with CRC scrambled by the C-RNTI, the UE shall decode the NPDCCH and the corresponding NPDSCH according to the combination defined in Table 16.4.1-5. The scrambling initialization of NPDSCH corresponding to these NPDCCHs is by Temporary C-RNTI.
Table 16.4.1-5: NPDCCH and NPDSCH configured by Temporary C-RNTI

	DCI format
	Search Space
	Transmission scheme of NPDSCH corresponding to NPDCCH

	DCI format N1
	Type-2 Common
	If the number of NPBCH antenna ports is one, Single-antenna port, port 0 is used (see subclause 16.4.1.1), otherwise Transmit diversity (see subclause 16.4.1.2).


The transmission schemes for NPDSCH are defined in the following subclauses.
16.4.1.1
Single-antenna port scheme
For the single-antenna port transmission schemes (port 0) of the NPDSCH, the UE may assume that an eNB transmission on the NPDSCH would be performed according to subclause 6.3.4.1 of [3].
16.4.1.2
Transmit diversity scheme
For the transmit diversity transmission scheme of the NPDSCH, the UE may assume that an eNB transmission on the NPDSCH would be performed according to subclause 6.3.4.3 of [3]
16.4.1.3
Resource allocation

The resource allocation information in DCI format N1, N2 (paging) for NPDSCH indicates to a scheduled UE
-
a number of subframes (
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) determined by the resource assignment field (
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) in the corresponding DCI according to Table 16.4.1.3-1.
-
a repetition number (
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) determined by the repetition number field (
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) in the corresponding DCI according to Table 16.4.1.3-2.
Table 16.4.1.3-1: Number of subframes (
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Table 16.4.1.3-2: Number of repetitions (
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) for NPDSCH.
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	0
	1

	1
	2

	2
	4

	3
	8

	4
	16

	5
	32

	6
	64

	7
	128

	8
	192

	9
	256

	10
	384

	11
	512

	12
	768

	13
	1024

	14
	1536

	15
	2048


The number of repetitions for the NPDSCH carrying SystemInformationBlockType1-NB is determined based on the parameter schedulingInfoSIB1-NB-r13 configured by higher-layers and according to Table 16.4.1.3-3.

Table 16.4.1.3-3: Number of repetitions for NPDSCH carrying SystemInformationBlockType1-NB.

	Value of schedulingInfoSIB1-NB-r13
	Number of NPDSCH repetitions

	0
	4

	1
	8

	2
	16

	3
	4

	4
	8

	5
	16

	6
	4

	7
	8

	8
	16

	9
	4

	10
	8

	11
	16

	12-15
	Reserved


The number of subframes 
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 for PDSCH carrying SystemInformationBlockType1-NB is 
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The starting radio frame for the first transmission of the NPDSCH carrying SystemInformationBlockType1-NB is determined according to Table 16.4.1.3-4.
	Table 16.4.1.3-4: Starting radio frame for the first transmission of the NPDSCH carrying SystemInformationBlockType1-NB.

Number of NPDSCH repetitions
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	Starting radio frame number for NB-SIB1 repetitions (nf mod 256)

	4
	
[image: image25.wmf]Ncell

ID

N

mod 4 = 0
	0

	
	
[image: image26.wmf]Ncell

ID

N

mod 4 = 1
	16

	
	
[image: image27.wmf]Ncell

ID

N

mod 4 = 2
	32

	
	
[image: image28.wmf]Ncell

ID

N

mod 4 = 3
	48

	8
	
[image: image29.wmf]Ncell

ID

N

mod 2 = 0
	0

	
	
[image: image30.wmf]Ncell

ID

N

mod 2 = 1
	16

	16
	
[image: image31.wmf]Ncell

ID

N

mod 2 = 0
	0

	
	
[image: image32.wmf]Ncell

ID

N

mod 2 = 1
	1


< Unchanged parts are omitted >

_1523192430.unknown

_1523454434.unknown

_1523454539.unknown

_1523455071.unknown

_1530874780.unknown

_1523454463.unknown

_1523453987.unknown

_1523450167.unknown

_1523451229.unknown

_1523449836.unknown

_1521577849.unknown

_1521579765.unknown

_1521522391.unknown

_1521577390.unknown

_1517809988.unknown

