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9.1.5
MPDCCH assignment procedure
A BL/CE UE shall monitor a set of MPDCCH candidates on one or more Narrowbands (described in subclause 6.2.7 of [3]) as configured by higher layer signalling for control information, where monitoring implies attempting to decode each of the MPDCCHs in the set according to all the monitored DCI formats. The Narrowband in a subframe used for MPDCCH monitoring is determined as described in [3].

A UE that is not a BL/CE UE is not required to monitor MPDCCH.

Higher layer signalling can configure a BL/CE UE with one MPDCCH-PRB-set for MPDCCH monitoring, from which two additional MPDCCH-PRB-sets are derived if numberPRB-Pairs-r13 is 6. The PRB-pairs corresponding to an MPDCCH-PRB-set are indicated by higher layers. Each MPDCCH-PRB-set consists of set of ECCEs numbered from 0 to 
[image: image1.wmf]1

'

,

,

-

k

p

ECCE

N

where 
[image: image2.wmf]k

p

ECCE

N

,

,

'

is the number of ECCEs in MPDCCH-PRB-set [image: image3.wmf]p
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. 
The MPDCCH-PRB-set(s) can be configured by higher layers for either localized MPDCCH transmission or distributed MPDCCH transmission.
The set of MPDCCH candidates to monitor are defined in terms of MPDCCH search spaces.
The BL/CE UE shall monitor one or more of the following search spaces

-
a Type0-MPDCCH common search space if configured with CEmodeA, 

-
a Type1-MPDCCH common search space, 

-
a Type2-MPDCCH common search space, and 

-
a MPDCCH UE-specific search space. 

A BL/CE UE configured with CEModeB is not required to monitor Type0-MPDCCH common search space.

The BL/CE UE is not required to simultaneously monitor MPDCCH UE-specific search space and Type1-MPDCCH common search space.

The BL/CE UE is not required to simultaneously monitor MPDCCH UE-specific search space and Type2-MPDCCH common search space.

A BL/CE UE is not expected to monitor an MPDCCH candidate, if an ECCE corresponding to that MPDCCH candidate is mapped to a PRB pair that overlaps with a transmission of PDSCH scheduled previously in the same subframe. For aggregation level 
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 ECCEs, the number of ECCEs refers to the MPDCCH mapping to the REs of the 2+4 PRB set as defined in [3]. An MPDCCH search space 
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is defined by a set of MPDCCH candidates where each candidate is repeated in a set of 
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 consecutive BL/CE downlink subframes starting with subframe 
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, the ECCEs corresponding to MPDCCH candidate m of the search space 
[image: image13.wmf])

',

(

R

L

k

MS

 are given by 


[image: image14.wmf]ë

û

i

L

N

M

L

N

m

Y

L

k

p

L

p

k

p

ECCE

k

p

+

ï

þ

ï

ý

ü

ï

î

ï

í

ì

ú

ú

û

ú

ê

ê

ë

ê

×

×

+

'

/

'

mod

)

'

'

(

,

,

ECCE

)

'

(

,

,

,


where


[image: image15.wmf]1

'

,

,

0

-

=

L

i

K



[image: image16.wmf]1

'

,

1

,

0

)

'

(

-

=

L

p

M

m

K

,


[image: image17.wmf])

'

(

'

L

p

M

is the number of MPDCCH candidates to monitor at aggregation level
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  in MPDCCH-PRB-set [image: image19.wmf]p

 in each subframe in the set of 
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 consecutive subframes. 
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for MPDCCH UE-specific search space is determined as described in subclause 9.1.4, and 
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for Type0-MPDCCH common search space, Type1-MPDCCH common search space and Type2-MPDCCH common search space.
A BL/CE UE is not expected to monitor MPDCCH in subframes that are not BL/CE DL subframes.

Until BL/CE UE receives higher layer configuration of MPDCCH UE-specific search space, the BL/CE UE monitors MPDCCH according to the same configuration of MPDCCH search space and Narrowband as that for MPDCCH scheduling Msg4.
The aggregation and repetition levels defining the MPDCCH search spaces and the number of monitored MPDCCH candidates are given as follows: 

For MPDCCH UE-specific search space

-
if the BL/CE UE is configured with 
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=4 PRB-pairs, and mPDCCH-NumRepetition=1, and 
-
if the MPDCCH-PRB-set is configured for distributed transmission, the aggregation levels defining the search spaces and the number of monitored MPDCCH candidates are listed in Table 9.1.4-1a and Table 9.1.4-1b, where 
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-
if the MPDCCH-PRB-set is configured for localized transmission, the aggregation levels defining the search spaces and the number of monitored MPDCCH candidates are listed in Table 9.1.4-2a and Table 9.1.4-2b, where 
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otherwise

-
if the UE is configured with CEModeA, and  
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=4, the aggregation and repetition levels defining the search spaces and the number of monitored MPDCCH candidates are listed in Table 9.1.5-1a

-
if the UE is configured with CEModeA, and  
[image: image36.wmf]p

X

N

RB

'

=2+4 , the aggregation and repetition levels defining the search spaces and the number of monitored MPDCCH candidates are listed in Table 9.1.5-1b

-
if the UE is configured with CEModeB, and  
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=4, the aggregation and repetition levels defining the search spaces and the number of monitored MPDCCH candidates are listed in Table 9.1.5-2a

-
if the UE is configured with CEModeB, and  
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=2+4 , the aggregation and repetition levels defining the search spaces and the number of monitored MPDCCH candidates are listed in Table 9.1.5-2b
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is the number of PRB-pairs configured for MPDCCH UE-specific search space. When 
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are determined from Table 9.1.5-3 by substituting the value of 
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 with the value of higher layer parameter mPDCCH-NumRepetition.

The PRB-pairs within a Narrowband corresponding to an MPDCCH-PRB-set are indicated by higher layers and are determined using the description given in subclause 9.1.4.4. 

If higher layer configuration numberPRB-Pairs-r13 for MPDCCH-PRB-set [image: image49.wmf]p

is 6, 
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=2+4, and the number of PRB-pairs in an MPDCCH-PRB-set [image: image51.wmf]p

= 2+4.
If Type2-MPDCCH common search space, 

-
PRB-pairs of the 2 PRB set in the 2+4 PRB set correspond to PRB-pairs with the largest two PRB indices in MPDCCH-PRB-set [image: image52.wmf]p

.
-
PRB-pairs of the4 PRB set in the 2+4 PRB set correspond to PRB-pairs with the smallest 4 PRB indices in MPDCCH-PRB-set [image: image53.wmf]p

.
-
PRB-pairs of the 2+4 PRB set in the 2+4 PRB set correspond to all PRB-pairs in MPDCCH-PRB-set [image: image54.wmf]p


Table 9.1.5-1a: MPDCCH candidates monitored by a BL/CE UE 
(CEModeA, MPDCCH-PRB-set size – 2PRBs or 4PRBs)
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	L’=2
	L’=4
	L’=8
	L’=16
	L’=24

	2 
	r1
	2
	1
	1
	0
	0

	4 
	
	1
	1
	1
	1
	0

	2
	r2
	2
	1
	1
	0
	0

	4
	
	1
	1
	1
	1
	0

	2
	r3
	2
	1
	1
	0
	0
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	1
	1
	1
	1
	0

	2
	r4
	2
	1
	1
	0
	0

	4
	
	1
	1
	1
	1
	0


Table 9.1.5-1b: MPDCCH candidates monitored by a BL/CE UE 
(CEModeA, MPDCCH-PRB-set size – 2+4PRBs)

	MPDCCH PRB set
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	L’=2
	L’=4
	L’=8
	L’=16
	L’=24

	2 PRB set in 2+4 PRB set
	r1
	1
	1
	0
	0
	0

	4 PRB set in 2+4 PRB set
	
	0
	0
	2
	1
	0

	Both PRB sets in 2+4 PRB set
	
	0
	0
	0
	0
	1

	2 PRB set in 2+4 PRB set
	r2

	0
	1
	1
	0
	0

	4 PRB set in 2+4 PRB set
	
	0
	0
	2
	1
	0

	Both PRB sets in 2+4 PRB set
	
	0
	0
	0
	0
	1

	2 PRB set in 2+4 PRB set
	r3

	0
	0
	0
	0
	0

	4 PRB set in 2+4 PRB set
	
	0
	0
	1
	1
	0

	Both PRB sets in 2+4 PRB set
	
	0
	0
	0
	0
	1

	2 PRB set in 2+4 PRB set
	r4

	0
	0
	0
	0
	0

	4 PRB set in 2+4 PRB set
	
	0
	0
	0
	0
	0

	Both PRB sets in 2+4 PRB set
	
	0
	0
	0
	0
	1


Table 9.1.5-2a: MPDCCH candidates monitored by a BL/CE UE 
(CEModeB, MPDCCH-PRB-set size – 2PRBs or 4PRBs)

	
[image: image58.wmf]p

X

N

RB

'


	R
	
[image: image59.wmf])

'

(

'

L

p

M



	
	
	L’=2
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	L’=16
	L’=24
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	2
	r4
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Table 9.1.5-2b: MPDCCH candidates monitored by a BL/CE UE 
(CEModeB, MPDCCH-PRB-set size – 2+4PRBs)

	MPDCCH PRB set
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	L’=2
	L’=4
	L’=8
	L’=16
	L’=24

	2 PRB set in 2+4 PRB set
	r1
	0
	0
	1
	0
	0

	4 PRB set in 2+4 PRB set
	
	0
	0
	0
	1
	0

	Both PRB sets in 2+4 PRB set
	
	0
	0
	0
	0
	1

	2 PRB set in 2+4 PRB set
	r2

	0
	0
	1
	0
	0

	4 PRB set in 2+4 PRB set
	
	0
	0
	0
	1
	0

	Both PRB sets in 2+4 PRB set
	
	0
	0
	0
	0
	1

	2 PRB set in 2+4 PRB set
	r3

	0
	0
	1
	0
	0

	4 PRB set in 2+4 PRB set
	
	0
	0
	0
	1
	0

	Both PRB sets in 2+4 PRB set
	
	0
	0
	0
	0
	1

	2 PRB set in 2+4 PRB set
	r4

	0
	0
	1
	0
	0

	4 PRB set in 2+4 PRB set
	
	0
	0
	0
	1
	0

	Both PRB sets in 2+4 PRB set
	
	0
	0
	0
	0
	1


Table 9.1.5-3: Determination of repetition levels
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Table 9.1.5-4: Repetition levels for Type1-MPDCCH common search space
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 For Type0-MPDCCH common search space, the narrowband location and the MPDCCH-PRB-set [image: image75.wmf]p

 are the same as for MPDCCH UE-specific search space, and
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For Type1-MPDCCH common search space, the number of PRB-pairs in MPDCCH-PRB-set [image: image100.wmf]p
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with higher layer parameter mPDCCH-NumRepetition-Paging. 
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For Type2-MPDCCH common search space, the number of PRB-pairs in MPDCCH-PRB-set [image: image109.wmf]p

is 2+4 PRB-pairs, and

-
If the most recent coverage enhancement level used for PRACH is coverage enhancement level 0 and 1, the aggregation and repetition levels defining the search spaces and the number of monitored MPDCCH candidates are determined from Table 9.1.5-1b, by assuming that the number of candidates for 
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-
If the most recent coverage enhancement level used for PRACH is coverage enhancement level 2 and 3, the aggregation and repetition levels defining the search spaces and the number of monitored MPDCCH candidates are determined from Table 9.1.5-2b.
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 with the value of higher layer parameter mPDCCH-NumRepetition-RA. 
In tables 9.1.5-1a, 9.1.5-1b, 9.1.5-2a, 9.1.5-2b, and for Type0, Type1, Type2 MPDCCH common search space, 
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For Type1-MPDCCH common search space and Type2-MPDCCH common search space, distributed MPDCCH transmission is used.

For MPDCCH UE-specific search space, Type0-common search space, and Type2-common search space locations of starting subframe 
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For MPDCCH UE-specific search space, Type0-common search space 
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is given by the higher layer parameter mPDCCH-startSF-UESS, 

-
For Type2-common search space, 
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are given in Table 9.1.5-3. 
A BL/CE UE is not expected to be configured with values of 
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If SystemInformationBlockType1-BR or SI message is transmitted in one narrowband in subframe 
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The BL/CE UE is not required to monitor an MPDCCH search space if any ECCEs corresponding to any of its MPDCCH candidates occur within a frame before 
[image: image147.wmf]0

=

f

n

and also occur within frame
[image: image148.wmf]0

³

f

n

. 
The BL/CE UE is not expected to be configured with overlapping MPDCCH search spaces.

For MPDCCH UE-specific search space or for Type0-common search space if the higher layer parameter mPDCCH-NumRepetition is set to 1; or for Type2-common search space if the higher layer parameter mPDCCH-NumRepetition-RA is set to 1; 

-
The BL/CE UE is not required to monitor MPDCCH
-
For TDD and normal downlink CP, in special subframes for the special subframe configurations 0 and 5 shown in Table 4.2-1 of [3]
-
For TDD and extended downlink CP, in special subframes for the special subframe configurations 0, 4 and 7 shown in Table 4.2-1 of [3];
otherwise

-
The BL/CE UE is not required to monitor MPDCCH

-
For TDD, in special subframes, if the BL/CE UE is configured with CEModeB
-
For TDD and normal downlink CP, in special subframes for the special subframe configurations 0, 1, 2,5,6,7 and 9 shown in Table 4.2-1 of [3], if the BL/CE UE is configured with CEModeA

-
For TDD and extended downlink CP, in special subframes for the special subframe configurations 0, 4, 7, 8 and 9 shown in Table 4.2-1 of [3], if the BL/CE UE is configured with CEModeA. 
-
For TDD, in special subframes, for MPDCCH in Type1-MPDCCH common search space.
The number of MPDCCH repetitions is indicated in the ‘DCI subframe repetition number’ field in the DCI according to the mapping in Table 9.1.5-5.

Table 9.1.5-5: Mapping for DCI subframe repetition number
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9.1.5.1
MPDCCH starting position

The starting OFDM symbol for MPDCCH given by index 
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 in the first slot in a subframe 
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 and is determined as follows
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is given by the higher layer parameter startSymbolBR
-
if subframe 
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 is configured as an MBSFN subframe and if the BL/CE UE is configured in CEModeA
-
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9.1.5.2
Antenna ports quasi co-location for MPDCCH
Regardless of transmission modes configuration of PDSCH data transmissions, the BL/CE UE may assume the antenna ports 0 – 3, 107 – 110 of the serving cell are quasi co-located (as defined in [3]) with respect to Doppler shift, Doppler spread, average delay, and delay spread.
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