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[bookmark: _Toc454817958]5.3.1	Scrambling
<Unchanged parts are omitted>






For BL/CE UEs, the same scrambling sequence is applied per subframe to PUSCH for a given block of  subframes. The subframe number of the first subframe in each block of  consecutive subframes, denoted as , satisfies . For the block of  subframes, the scrambling sequence generator shall be initialised with


where 







and  is the absolute subframe number of the first uplink subframe intended for PUSCH. The PUSCH transmission spans  consecutive subframes including subframes that are not non-BL/CE UL subframes where the UE postpones the PUSCH transmission. For a BL/CE UE configured in CEModeA, . For a BL/CE UE configured with CEModeB,  for frame structure type 1 and  for frame structure type 2.

<Unchanged parts are omitted>

[bookmark: _Toc454817967]5.3.4	Mapping to physical resources
<Unchanged parts are omitted>








For BL/CE UEs, the PRB resources within the narrowband  for PUSCH transmission in the first subframe are obtained from the DCI as described in clauses 5.3.3.1.10 and 5.3.3.1.11 in [3]. The PUSCH is transmitted with repetitions. The PUSCH transmission spans  consecutive subframes, including subframes that are not non-BL/CE UL subframes where the UE postpones the PUSCH transmission if . For BL/CE UE in CEModeA, PUSCH frequency hopping is enabled when the higher-layer parameter pusch-HoppingConfig is set and the frequency hopping flag in DCI format 6-0A indicates frequency hopping, otherwise frequency hopping is disabled. For BL/CE UE in CEModeB, PUSCH frequency hopping is enabled when the higher-layer parameter pusch-HoppingConfig is set, otherwise frequency hopping is disabled. If frequency hopping is not enabled for PUSCH, the PUSCH repetitions are located at the same PRB resources at the same narrowband . If frequency hopping is enabled for PUSCH, PUSCH is transmitted in uplink subframe  within the  consecutive subframes using the same PRB resources within narrowband 







where  is the absolute subframe number of the first UL subframe intended for carrying the PUSCH and  and  are cell-specific higher-layer parameters. For the  consecutive subframes, the UE shall not transmit PUSCH in subframe  if it is not a BL/CE UL subframe.
For BL/CE UEs, for PUSCH transmission corresponding to the random access response grant and its retransmission, frequency hopping of the PUSCH is enabled when higher layer parameter rar-HoppingConfig is set. Further

-	if PRACH CE level 0 or 1 is used for the last PRACH attempt,  is set to the higher layer parameter interval-UlHoppingConfigCommonModeA; 

-	if PRACH CE level 2 or 3 is used for the last PRACH attempt,  is set to the higher layer parameter interval-UlHoppingConfigCommonModeB.



For BL/CE UEs in CEModeB, for PUSCH transmission not associated with Temporary C-RNTI, for frame structure type 1, after a transmission duration of  time units (which may include subframes that are not non-BL/CE UL subframes), a gap of  time units shall be inserted, according to the UE capability ue-CE-NeedULGaps, as specified in TS 36.331 [9]. BL/CE UL subframes within the gap of  time units shall be counted for the PUSCH resource mapping but not used for transmission of the PUSCH.



For BL/CE UEs, for PUSCH transmission associated with Temporary C-RNTI for frame structure type 1, and if PRACH CE level 2 or 3 is used for the last PRACH attempt, after a transmission duration of  time units (which may include subframes that are not non-BL/CE UL subframes), a gap of  time units shall be inserted. BL/CE UL subframes within the gap of  time units shall be counted for the PUSCH resource mapping but not used for transmission of the PUSCH.

<Unchanged parts are omitted>
[bookmark: _Toc454817974]5.4.3	Mapping to physical resources
<Unchanged parts are omitted>




For BL/CE UEs, PUCCH is transmitted with repetitions. The PUCCH transmission spans  consecutive subframes, including subframes that are not non-BL/CE UL subframes where the UE postpones the PUCCH transmission if . The quantity  is given 

<Unchanged parts are omitted>
[bookmark: _Toc454818016]6.3.1	Scrambling
<Unchanged parts are omitted>






For BL/CE UEs, the same scrambling sequence is applied per subframe to PDSCH for a given block of  subframes. The subframe number of the first subframe in each block of  consecutive subframes, denoted as , satisfies . For the  block of  subframes, the scrambling sequence generator shall be initialised with


where 




and  is the absolute subframe number of the first downlink subframe intended for PDSCH. The PDSCH transmission spans  consecutive subframes including subframes that are not non-BL/CE DL subframes where the PDSCH transmission is postponed. 

<Unchanged parts are omitted>
[bookmark: _Toc454818032]6.4.1	Physical downlink shared channel for BL/CE UEs
<Unchanged parts are omitted>


The PDSCH is transmitted with  repetitions, spanning  consecutive subframes, including subframes that are not non-BL/CE DL subframes where the the PDSCH transmission is postponed. 

<Unchanged parts are omitted>
[bookmark: _Toc454818058]6.8B.2	Scrambling
<Unchanged parts are omitted>





The subframe number of the first subframe in each block of  consecutive subframes, denoted as , satisfies . For the block of  subframes, the scrambling sequence generator shall be initialised with


where 




and  is the absolute subframe number of the first downlink subframe intended for the MPDCCH. The MPDCCH transmission spans  consecutive subframes, including subframes that are notnon- BL/CE DL subframes where the MPDCCH transmission is postponed.

<Unchanged parts are omitted>
[bookmark: _Toc454818061]6.8B.5	Mapping to resource elements
<Unchanged parts are omitted>



-	The narrowband  for MPDCCH transmission in the first subframe of MPDCCH search space is provided by higher layers. Starting subframe configuration of a search space where UE monitors an MPDCCH is also provided by higher layers. The MPDCCH search space uses  subframes, spanning  consecutive subframes, including subframes that are notnon- BL/CE DL subframes where the MPDCCH transmission is postponed. 

<Unchanged parts are omitted>
[bookmark: _Toc454818074]6.10.3.1	Sequence generation
<Unchanged parts are omitted>






For BL/CE UEs, the same scrambling sequence is applied per subframe to the UE-specific reference-signal sequence for a given block of  subframes. The subframe number of the first subframe in each block of  consecutive subframes, denoted as , satisfies . For the block of  subframes, the scrambling sequence generator shall be initialised with


where 







and  is the absolute subframe number of the first downlink subframe intended for PDSCH. The PDSCH transmissions span  consecutive subframes, including subframes that are not non-BL/CE DL subframes where the PDSCH transmission is postponed. For a BL/CE UE configured in CEModeA, . For a BL/CE UE configured with CEModeB,  for frame structure type 1 and  for frame structure type 2.

<Unchanged parts are omitted>
[bookmark: _Toc454818077]6.10.3A.1	Sequence generation

<Unchanged parts are omitted>







For BL/CE UEs, the same scrambling sequence is applied per subframe to the demodulation reference signal associated with MPDCCH for a given block of  subframes. The subframe number of the first subframe in each block of  consecutive subframes, denoted as , satisfies . For the block of  subframes, the scrambling sequence generator shall be initialised with

 where 




and  is the absolute subframe number of the first downlink subframe intended for MPDCCH. The MPDCCH transmissions span  consecutive subframes, including subframes that are not non-BL/CE DL subframes where the MPDCCH transmission is postponed. 
<Unchanged parts are omitted>

oleObject50.bin

oleObject51.bin

oleObject52.bin

oleObject53.bin

image39.wmf
th

j


oleObject54.bin

oleObject55.bin

image40.wmf
(

)

[

]

(

)

[

]

î

í

ì

+

×

+

+

×

+

=

otherwise

2

10

mod

common

-

Type2

 

Common,

-

Type1

for 

2

10

mod

MPDCCH

,

ID

9

acc

0

cell

ID

9

acc

0

init

m

n

N

j

j

N

N

j

j

c


oleObject56.bin

image41.wmf
(

)

ë

û

î

í

ì

=

-

=

=

+

=

-

ú

û

ú

ê

ë

ê

-

+

+

=

D

D

D

10

 

and

  

2

 

 type

structure

 

frame

for 

,

2

1

or  

  

1

 

 type

structure

 

frame

for 

0,

1

,...,

1

,

0

acc

acc

acc

acc

0

0

0

acc

MPDCCH

abs

0

N

N

N

i

N

i

i

j

j

N

i

N

i

j


oleObject57.bin

oleObject58.bin

image42.wmf
MPDCCH

abs

N


oleObject59.bin

image43.wmf
(

)

ss

i

n

,

0

NB


oleObject60.bin

image44.wmf
1

MPDCCH

ss

rep,

³

N


oleObject61.bin

image45.wmf
MPDCCH

ss

rep,

MPDCCH

ss

abs,

N

N

³


oleObject62.bin

image46.wmf
acc

N


oleObject63.bin

oleObject64.bin

oleObject65.bin

oleObject66.bin

image47.wmf
th

j


oleObject67.bin

oleObject68.bin

image48.wmf
(

)

[

]

(

)

(

)

SCID

16

cell

ID

acc

0

init

2

1

2

1

10

mod

n

N

N

j

j

c

+

×

+

×

+

+

=


oleObject69.bin

image1.wmf
acc

N


image49.wmf
(

)

ë

û

î

í

ì

=

-

=

=

+

=

-

ú

û

ú

ê

ë

ê

-

+

+

=

D

D

D

 

10

 

and

  

2

 

 type

structure

 

frame

for 

,

2

1

or  

  

1

 

 type

structure

 

frame

for 

0,

1

,...,

1

,

0

acc

acc

acc

acc

0

0

0

acc

PDSCH

abs

0

N

N

N

i

N

i

i

j

j

N

i

N

i

j


oleObject70.bin

oleObject71.bin

oleObject72.bin

oleObject73.bin

oleObject74.bin

image50.wmf
10

acc

=

N


oleObject75.bin

oleObject76.bin

oleObject77.bin

oleObject1.bin

oleObject78.bin

oleObject79.bin

oleObject80.bin

oleObject81.bin

image51.wmf
(

)

[

]

(

)

(

)

(

)

[

]

(

)

(

)

î

í

ì

+

×

+

×

+

+

+

×

+

×

+

+

=

Common

-

Type2

 

and

Common 

-

Type1

for 

2

1

2

1

10

mod

otherwise

2

1

2

1

10

mod

MPDCCH

SCID

16

cell

ID

acc

0

MPDCCH

SCID

16

MPDCCH

ID

acc

0

init

n

N

N

j

j

n

n

N

j

j

c

,i


oleObject82.bin

image52.wmf
(

)

ë

û

î

í

ì

=

-

=

=

+

=

-

ú

û

ú

ê

ë

ê

-

+

+

=

D

D

D

 

10

 

and

  

2

 

 type

structure

 

frame

for 

,

2

1

or  

  

1

 

 type

structure

 

frame

for 

0,

1

,...,

1

,

0

acc

acc

acc

acc

0

0

0

acc

MPDCCH

abs

0

N

N

N

i

N

i

i

j

j

N

i

N

i

j


oleObject83.bin

oleObject84.bin

image53.wmf
MPDCCH

abs

N


image2.wmf
acc

N


oleObject85.bin

oleObject2.bin

image3.wmf
abs,1

n


oleObject3.bin

image4.wmf
0

mod

acc

abs,1

=

N

n


oleObject4.bin

image5.wmf
th

j


oleObject5.bin

oleObject6.bin

image6.wmf
(

)

[

]

cell

ID

9

acc

0

13

14

RNTI

init

2

10

mod

2

2

N

N

j

j

q

n

c

+

×

+

+

×

+

×

=


oleObject7.bin

image7.wmf
ë

û

acc

0

0

0

acc

PUSCH

abs

0

1

,...,

1

,

0

N

i

j

j

N

N

i

j

=

-

ú

ú

û

ú

ê

ê

ë

ê

-

+

=


oleObject8.bin

image8.wmf
0

i


oleObject9.bin

image9.wmf
PUSCH

abs

N


oleObject10.bin

image10.wmf
1

acc

=

N


oleObject11.bin

image11.wmf
4

acc

=

N


oleObject12.bin

image12.wmf
5

acc

=

N


oleObject13.bin

image13.wmf
(

)

0

NB

i

n


oleObject14.bin

image14.wmf
1

PUSCH

rep

³

N


oleObject15.bin

image15.wmf
PUSCH

rep

PUSCH

abs

N

N

³


oleObject16.bin

image16.wmf
1

PUSCH

rep

>

N


oleObject17.bin

image17.wmf
(

)

0

NB

i

n


oleObject18.bin

image18.wmf
i


oleObject19.bin

image19.wmf
PUSCH

abs

N


oleObject20.bin

image20.wmf
(

)

(

)

ë

û

(

)

(

)

ë

û

ë

û

1

1

2

mod

  

if

mod

0

2

mod

  

if

PUSCH

abs

0

0

UL

ch,

NB

0

0

0

UL

ch,

NB

UL

NB

PUSCH

hop

NB,

NB

0

UL

ch,

NB

NB

NB

0

0

-

+

£

£

=

ï

î

ï

í

ì

=

-

+

=

-

=

N

i

i

i

N

i

j

 

 

 

 

j

N

i

N

f

n

 

 

 

j

N

i

n

n

i

i

i


oleObject21.bin

image21.wmf
0

i


oleObject22.bin

image22.wmf
UL

ch,

NB

N


oleObject23.bin

image23.wmf
PUSCH

hop

NB,

f


oleObject24.bin

image24.wmf
PUSCH

abs

N


oleObject25.bin

image25.wmf
i


oleObject26.bin

oleObject27.bin

oleObject28.bin

image26.wmf
s

30720

256

T

×


oleObject29.bin

image27.wmf
s

30720

40

T

×


oleObject30.bin

oleObject31.bin

oleObject32.bin

oleObject33.bin

oleObject34.bin

image28.wmf
1

PUCCH

rep

³

N


oleObject35.bin

image29.wmf
PUCCH

rep

PUCCH

abs

N

N

³


oleObject36.bin

image30.wmf
1

PUCCH

rep

>

N


oleObject37.bin

image31.wmf
PUCCH

rep

N


oleObject38.bin

oleObject39.bin

oleObject40.bin

oleObject41.bin

image32.wmf
(

)

abs,1acc

mod0

niN

D

+=


oleObject42.bin

image33.wmf
th

j


oleObject43.bin

oleObject44.bin

image34.wmf
(

)

[

]

cell

ID

9

acc

0

13

14

RNTI

init

2

10

mod

2

2

N

N

j

j

q

n

c

+

×

+

+

×

+

×

=


oleObject45.bin

image35.wmf
(

)

ë

û

î

í

ì

=

-

=

=

+

=

-

ú

û

ú

ê

ë

ê

-

+

+

=

D

D

D

 

10

 

and

  

2

 

 type

structure

 

frame

for 

,

2

1

or  

  

1

 

 type

structure

 

frame

for 

0,

1

,...,

1

,

0

acc

acc

acc

acc

0

0

0

acc

PDSCH

abs

0

N

N

N

i

N

i

i

j

j

N

i

N

i

j


oleObject46.bin

oleObject47.bin

image36.wmf
PDSCH

abs

N


oleObject48.bin

image37.wmf
1

PDSCH

rep

³

N


oleObject49.bin

image38.wmf
PDSCH

rep

PDSCH

abs

N

N

³


