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< Unchanged parts are omitted >
16.3.3
Narrowband random access response grant

The higher layers indicate the Nr-bit UL Grant to the physical layer, as defined in 3GPP TS 36.321 [8]. 
This is referred to as the Narrowband Random Access Response Grant in the physical layer. 
Nr-bit =15, and the content of these 15 bits starting with the MSB and ending with the LSB are as follows:

-
Uplink subcarrier spacing 
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 is ‘0’=3.75 kHz or ‘1’=15 kHz – 1 bit

-
Subcarrier indication field 
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 as determined in subclause 16.5.1.1 – 6 bits

-
Scheduling delay field (
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) as determined in subclause 16.5.1 with k0 = 12 for IDelay = 0 , where NB-IoT DL subframe n is the last subframe in which the NPDSCH associated with the Narrowband Random Access Response Grant is transmitted – 2 bits
-
Msg3 repetition number 
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 as determine in subclause 16.5.1.1 – 3 bits
-
MCS index indicating TBS, modulation, and number of RUs for Msg3 according to Table 16.3.3-1 – 3 bits

The redundancy version for the first transmission of Msg3 is 0.

Table 16.3.3-1: MCS index for Msg3 NPUSCH
	MCS Index
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	Modulation
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	Number of RUs
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	TBS

	‘000’
	pi/2 BPSK
	QPSK
	4
	88 bits

	‘001’
	pi/4 QPSK
	QPSK
	3
	88 bits

	‘010’
	pi/4 QPSK
	QPSK
	1
	88 bits

	‘011’
	reserved
	reserved
	reserved
	reserved

	‘100’
	reserved
	reserved
	reserved
	reserved

	‘101’
	reserved
	reserved
	reserved
	reserved

	‘110’
	reserved
	reserved
	reserved
	reserved

	‘111’
	reserved
	reserved
	reserved
	reserved


< Unchanged parts are omitted >
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 
 k0 = 0   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.

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.
< Unchanged parts are omitted >
_1523192430.unknown

_1523694246.unknown

_1523695029.unknown

_1523695105.unknown

_1523695111.unknown

_1523694958.unknown

_1523454434.unknown

_1523454539.unknown

_1523455071.unknown

_1523454463.unknown

_1523453987.unknown

_1521577849.unknown

_1521579765.unknown

_1521574157.unknown

_1516637155.unknown

_1521522391.unknown

_1488823277.unknown

