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<Unchanged parts are omitted>
[bookmark: _Toc415085441]6.1.1	Timing
Throughout this clause, for a BL/CE UE, if the UE is configured with the higher layer parameter CellSpecificKoffset,
-	
	
	
otherwise, 
-	
For the L1 random access procedure, a non-BL/CE UE's uplink transmission timing after a random access preamble transmission is as follows.


a)	If a PDCCH with associated RA-RNTI is detected in subframe n, and the corresponding DL-SCH transport block contains a response to the transmitted preamble sequence, the UE shall, according to the information in the response, transmit an UL-SCH transport block in the first subframe [image: ]. If the UE supports reduced control plane latency and reducedControlPlaneLatency is enabled, , otherwise, . If the UL delay field in Clause 6.2 is set to zero, [image: ] is the first available UL subframe for PUSCH transmission, where for TDD serving cell, the first UL subframe for PUSCH transmission is determined based on the UL/DL configuration (i.e., the parameter subframeAssignment) indicated by higher layers. The UE shall postpone the PUSCH transmission to the next available UL subframe after [image: ] if the field is set to 1.
b)	If a random access response is received in subframe n, and the corresponding DL-SCH transport block does not contain a response to the transmitted preamble sequence, the UE shall, if requested by higher layers, be ready to transmit a new preamble sequence no later than in subframe [image: ].
c)	If no random access response is received in subframe n, where subframe n is the last subframe of the random access response window, the UE shall, if requested by higher layers, be ready to transmit a new preamble sequence no later than in subframe [image: ], except if the transmitted preamble sequence is on a TDD serving cell not configured for PUSCH/PUCCH transmission.
For the L1 random access procedure, a BL/CE UE's uplink transmission after a random access preamble transmission is as follows.
a)	If a MPDCCH with associated RA-RNTI is detected and the corresponding DL-SCH transport block reception ending in subframe n contains a response to the transmitted preamble sequence, the UE shall, according to the information in the response, transmit an UL-SCH transport block in the first subframe , [image: ], if the UL delay field in Clause 6.2 is set to zero where the subframe  is the first available UL subframe for PUSCH transmission, where for TDD serving cell, the first UL subframe for PUSCH transmission is determined based on the UL/DL configuration (i.e., the parameter subframeAssignment) indicated by higher layers. 
When the number of Msg3 PUSCH repetitions, [image: ], as indicated in the random access response, is greater than 1, the subframe  is the first available UL subframe in the set of BL/CE UL subframes. The UE shall postpone the PUSCH transmission to the next available UL subframe after , if the UL delay field is set to 1. 
When the number of Msg3 PUSCH repetitions,[image: ], as indicated in the random access response, is equal to 1, the subframe  is the first available UL subframe for PUSCH transmission determined by [image: ]for FDD and the parameter subframeAssignment for TDD. The UE shall postpone the PUSCH transmission to the next available UL subframe after , if the UL delay field is set to 1.
b)	If a random access response is received and its reception ends in subframe n, and the corresponding DL-SCH transport block does not contain a response to the transmitted preamble sequence, the UE shall, if requested by higher layers, be ready to transmit a new preamble sequence no later than in subframe .
c)	If the most recent PRACH coverage enhancement level for the UE is 0 or 1,
-	if no random access response is received in subframe n, where subframe n is the last subframe of the random access response window, the UE shall, if requested by higher layers, be ready to transmit a new preamble sequence no later than in subframe .
If the most recent PRACH coverage enhancement level for the UE is 2 or 3,
-	if no MPDCCH scheduling random access response is received in subframe n, where subframe n is the last subframe of the random access response window, the UE shall, if requested by higher layers, be ready to transmit a new preamble sequence no later than in subframe ;
-	if an MPDCCH with associated RA-RNTI is detected and the corresponding DL-SCH transport block reception ending in subframe n cannot be successfully decoded, the UE shall, if requested by higher layers, be ready to transmit a new preamble sequence no later than in subframe .
[bookmark: _Hlk89018110]For a BL/CE UE, if the UE is configured with the higher layer parameter CellSpecificKoffset,
-	
	
	
otherwise, 
-	
In case a random access procedure is initiated by a "PDCCH order" in subframe n for non-BL/CE UEs, the UE shall, if requested by higher layers, transmit random access preamble in the first subframe [image: ], [image: ], where a PRACH resource is available. 
In case a random access procedure is initiated by a "PDCCH order" reception ending in subframe n for BL/CE UEs, the UE shall, if requested by higher layers, transmit random access preamble in the first subframe ,[image: ], where a PRACH resource is available.
If a UE is configured with multiple TAGs, and if the UE is configured with the carrier indicator field for a given serving cell, the UE shall use the carrier indicator field value from the detected "PDCCH order" to determine the serving cell for the corresponding random access preamble transmission.
<Unchanged parts are omitted>
[bookmark: _Toc415085486]8.0	UE procedure for transmitting the physical uplink shared channel
<Unchanged parts are omitted>
A BL/CE UE shall upon detection on a given serving cell of an MPDCCH with DCI format 6-0A/6-0B scheduling PUSCH intended for the UE, perform a corresponding PUSCH transmission in subframe(s) ni = n+ki+Koffset if a transport block(s) corresponding to the HARQ process(es) of the PUSCH transmission is generated as described in [8] with i = 0, 1, …, NTBN-1 according to the MPDCCH, where
-	subframe n is the last subframe in which the MPDCCH is transmitted; 


-	the value of is the number of scheduled TB determined by the corresponding DCI if present,  otherwise;


-	 and the value of  is determined by the repetition number field in the corresponding DCI, where

-	if the UE is configured with higher layer parameter ce-pdsch-puschEnhancement-config with value 'On' are given by {1,2,4,8,12,16,24,32} 
-	otherwise, [image: ]are given in Table 8-2b and Table 8-2c; and




-	if the UE is configured with higher layer parameter ce-PUSCH-SubPRB-Config-r15, and the PUSCH resource assignment in the corresponding DCI is using uplink resource allocation type 5,  where N ≤ 32 for CE Mode A and N ≤ 2048 for CE Mode B,  is defined in [3] and  is determined according to procedure in clause 8.1.6,  otherwise
-	in case N>1, subframe(s) n+ki+Koffset with i=0,1,…, NTBN-1 are NTBN consecutive BL/CE UL subframe(s) starting with subframe n+x+Koffset, and in case N=1, k0=x; 

-	for , 
<Unchanged parts are omitted>
9.1.5	MPDCCH assignment procedure
<Unchanged parts are omitted>
[bookmark: _Hlk86623247]If the UE has initiated a PUSCH transmission using preconfigured uplink resource ending in subframe n, the UE shall monitor the MPDCCH UE-specific search space in a search space window starting in subframe n+4+ KmacKmac with duration given by higher layer parameter pur-MPDCCH-SS-window-duration where  is provided by higher layer parameter K-mac, otherwise . Upon detection of a MPDCCH with DCI format 6-0A/6-0B with CRC scrambled by PUR-RNTI intended for the UE within the search space window and the corresponding DCI is for PUR ACK/fallback indication (as defined in [4]), the UE is not required to monitor the MPDCCH UE-specific search space for the remaining search space window duration.
<Unchanged parts are omitted>
16.1.2	Timing synchronization
Upon reception of a timing advance command, the UE shall adjust uplink transmission timing for NPUSCH, and SR if configured with higher layer parameter sr-WithoutHARQ-ACK-Config, based on the received timing advance command.

The timing advance command indicates the change of the uplink timing relative to the current uplink timing as multiples of 16. The start timing of the random access preamble is specified in [3].
In case of random access response, an 11-bit timing advance command [8], TA, indicates NTA values by index values of TA = 0, 1, 2, ..., 1536, where an amount of the time alignment is given by NTA = TA 16. NTA is defined in [3].
In other cases, a 6-bit timing advance command [8] or the Timing advance adjustment field in DCI format N0 if present [4], TA, indicates adjustment of the current NTA value, NTA,old, to the new NTA value, NTA,new, by index values of TA = 0, 1, 2,..., 63, where NTA,new = NTA,old + (TA 31)16. Here, adjustment of NTA value by a positive or a negative amount indicates advancing or delaying the uplink transmission timing by a given amount respectively.
For a timing advance command reception ending in DL subframe n, the corresponding adjustment of the uplink transmission timing shall apply from the first available NB-IoT uplink slot following the end of n+12+ DL subframe and the first available NB-IoT uplink slot is the first slot of a NPUSCH transmission. When the UE's uplink NPUSCH transmissions in NB-IoT uplink slot n and NB-IoT uplink slot n+1 are overlapped due to the timing adjustment, the UE shall complete transmission of NB-IoT uplink slot n and not transmit the overlapped part of NB-IoT uplink slot n+1.
If the received downlink timing changes and is not compensated or is only partly compensated by the uplink timing adjustment without timing advance command as specified in [10], the UE changes NTA accordingly.
<Unchanged parts are omitted>
16.3.2	Timing
For the L1 random access procedure, UE's uplink transmission timing after a random access preamble transmission is as follows.
a)	If a NPDCCH with associated RA-RNTI is detected and the corresponding DL-SCH transport block ending in subframe n contains a response to the transmitted preamble sequence, the UE shall, according to the information in the response, transmit an UL-SCH transport block according to Clause 16.3.3.
b)	If a random access response is received and the corresponding DL-SCH transport block ending in subframe n does not contain a response to the transmitted preamble sequence, the UE shall, if requested by higher layers, be ready to transmit a new preamble sequence no later than the NB-IoT UL slot starting 12 milliseconds after the end of subframe n.
c)	If no NPDCCH scheduling random access response is received in subframe n, where subframe n is the last subframe of the random access response window, the UE shall, if requested by higher layers, be ready to transmit a new preamble sequence no later than the NB-IoT UL slot starting 12 milliseconds after the end of subframe n.
d)	If an NPDCCH scheduling random access response with associated RA-RNTI is detected and the corresponding DL-SCH transport block reception ending in subframe n cannot be successfully decoded, the UE shall, if requested by higher layers, be ready to transmit a new preamble sequence no later than the NB-IoT UL slot starting 12 milliseconds after the end of subframe n.

In case a random access procedure is initiated by a "PDCCH order" ending in subframe n, the UE shall, if requested by higher layers, start transmission of random access preamble at the end of the first subframe  , , where a NPRACH resource is available. 
The "PDCCH order" in DCI format N1 indicates to the UE, 




-	allocated subcarrier for NPRACH, where  is the subcarrier indication field in the corresponding DCI, is reserved for preamble format 0/1, is reserved for preamble format 2 if nprach-ParametersListFmt2 is configured and the UE indicates the nprach-Format2 capability and Preamble format indicator is set to 1. 


-	a repetition number () for NPRACH determined by the repetition number field () in the corresponding DCI according to Table 16.3.2-1 where R1, R2 (if any) and R3 (if any) are given by the higher layer parameter numRepetitionsPerPreambleAttempt for each NPRACH resource, respectively. R1 < R2 <R3.
<Unchanged parts are omitted>
16.5.1	UE procedure for transmitting format 1 narrowband physical uplink shared channel
NPUSCH format 1 transmission can be scheduled by a NPDCCH with DCI format N0, or the transmission can correspond to using preconfigured uplink resource configured by higher layers. Transmission using preconfigured uplink resource is initiated by higher layers as specified in [14] , while retransmission of transport blocks transmitted using preconfigured uplink resource are scheduled by a NPDCCH with DCI format N0.
A UE shall upon detection on a given serving cell of a NPDCCH with DCI format N0 ending in NB-IoT DL subframe n scheduling NPUSCH intended for the UE, perform, at the end of 
[bookmark: _Hlk86622801]-	n+k0+Koffset DL subframe for FDD, 
-	k0 NB-IoT UL subframes following the end of n+8+Koffset subframe for TDD,
a corresponding NPUSCH transmission using NPUSCH format 1 in N consecutive NB-IoT UL slots ni 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; and







-	, where the value of is determined by the repetition number field in the corresponding DCI (see Clause 16.5.1.1), the value of is determined by the resource assignment field in the corresponding DCI (see Clause 16.5.1.1), the value of  is the number of NB-IoT UL slots of the resource unit (defined in clause 10.1.2.3 of [3]) corresponding to the  allocated number of subcarriers (as determined in Clause 16.5.1.1) in the corresponding DCI, and the value of is determined by the Number of scheduled TB for Unicast field, if present, in the corresponding DCI,  otherwise
-	n0 is the first NB-IoT UL slot starting after the end of subframe n+k0+Koffset for FDD
-	n0 is the first NB-IoT UL slot starting after k0 NB-IoT UL subframes following the end of n+8+Koffset subframe for TDD

-	value of k0 is determined by the scheduling delay field () in the corresponding DCI according to Table 16.5.1-1 for FDD and Table 16.5.1-1A for TDD
<Unchanged parts are omitted>

image1.wmf
1

k

n

+


image2.wmf
5

1

³

k


oleObject1.bin

image3.wmf
6

1

³

k


oleObject2.bin

image4.wmf
5

n

+


image5.wmf
4

n

+


image6.wmf
6

1

³

k


image7.wmf
D


image8.wmf
6

1

=

k


image9.wmf
2

nk

+


image10.wmf
2

6

k

³


image11.wmf
TB

N


oleObject3.bin

image12.wmf
1

TB

N

=


oleObject4.bin

image13.wmf
011

TB

NN

xkkk

-

=<<<

K


oleObject5.bin

image14.wmf
{

}

max

1,2,

Nnnn

¢

Î

K


oleObject6.bin

image15.wmf
max

,

2

,

1

n

n

n

K


oleObject7.bin

image16.wmf
max

,

2

,

1

n

n

n

K


image17.wmf
UL

slots

RU

UL

slotsRU

2

2

M

N

NM

MM

éù

¢

=××

êú

×

êú

êú


oleObject8.bin

image18.wmf
UL

slots

M


oleObject9.bin

image19.wmf
RU

M


oleObject10.bin

image20.wmf
NN

¢

=


oleObject11.bin

image21.wmf
TB

1

N

>


oleObject12.bin

image22.wmf
s

T


oleObject13.bin

image23.wmf
8

2

³

k


oleObject14.bin

image24.wmf
sc

I

n

=

sc


oleObject15.bin

image25.wmf
sc

I


oleObject16.bin

image26.wmf
63

,...,

49

,

48

=

sc

I


oleObject17.bin

image27.wmf
255

,...,

145

,

144

=

sc

I


oleObject18.bin

image28.wmf
Rep

N


oleObject19.bin

image29.wmf
Rep

I


oleObject20.bin

image30.wmf
TBRepRUslots

UL

NNNNN

=


oleObject21.bin

oleObject22.bin

image31.wmf
RU

N


oleObject23.bin

image32.wmf
slots

UL

N


oleObject24.bin

image33.wmf
RU

sc

N


oleObject25.bin

oleObject26.bin

oleObject27.bin

image34.wmf
Delay

I


oleObject28.bin

