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[bookmark: _GoBack]In this contribution, a text proposal to 36.213 section 9.1 is provided regarding cross-carrier scheduling for sTTI and the sDCI transmission in sTTI#0.
[bookmark: _Ref178064866]Discussion
The following agreements were made when it comes to reporting HARQ-ACK for shortened processing time and short TTI.

	Agreement:
· Cross-carrier scheduling is not supported for sTTI

Agreement:
The sDCI for sTTI#0 is accommodated in:
· 1-slot: in the legacy PDCCH region
· 2/3os: in the legacy PDCCH region





According to the above agreement already captured in 36.212 v15.0.1, DCI format 7-0A/7-0B /7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G do not contain a carrier indicator field. Therefore, it is known that a slot/subslot UE is not expected to monitor PDCCH and SPDCCH corresponding to DCI format 7-0A/7-0B /7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G with carrier indicator field in a given serving cell. It is proposed to remove that sentence from 36.213 section 9.1, because there is no other option for the UE.
In addition, the second agreement copied above is captured in a complicated manner in 36.213 while the intention is quite simple. It is proposed to simplify the wording to avoid confusion and misunderstanding.
The changes are summarized into a text proposal with track changes.
[bookmark: _Toc505003710][bookmark: _Toc505160562]Endorse the text proposal to section 9.1 of 36.213

Text proposal to section 9.1 of 36.213
	1st modified subclause (9.1)



9.1	UE procedure for determining physical downlink control channel assignment
[bookmark: _Toc415085505]9.1.1	PDCCH assignment procedure
The control region of each serving cell consists of a set of CCEs, numbered from 0 to [image: ] according to Subclause 6.8.1 in [3], where [image: ] is the total number of CCEs in the control region of subframe [image: ]. 
The UE shall monitor a set of PDCCH candidates on one or more activated serving cells as configured by higher layer signalling for control information, where monitoring implies attempting to decode each of the PDCCHs in the set according to all the monitored DCI formats. 
A BL/CE UE is not required to monitor PDCCH.
A UE is not required to monitor PDCCH in an MBSFN subframe with zero-size non-MBSFN region.
The set of PDCCH candidates to monitor are defined in terms of search spaces, where a search space [image: ] at aggregation level [image: ] is defined by a set of PDCCH candidates. For each serving cell on which PDCCH is monitored, the CCEs corresponding to PDCCH candidate m of the search space [image: ] are given by
[image: ]





where[image: ] is defined below, [image: ]. For the common search space [image: ]. For the PDCCH UE specific search space, for the serving cell on which PDCCH is monitored, if the monitoring UE is configured with carrier indicator field then [image: ] for [image: ]=0 and  for [image: ]>0 where [image: ] is the carrier indicator field value and  is the reference number of PDCCH candidates for a carrier indicator field value "x", else if the monitoring UE is not configured with carrier indicator field then [image: ], where [image: ]. [image: ] is the number of PDCCH candidates to monitor in the given search space for the scheduled serving cell. If the monitoring UE is configured with higher layer parameter ShortTTI-Length, for monitoring DCI format 7-0A/7-0B/7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G, [image: ]is replaced by the corresponding element of higher layer parameter dci7-CandidatesPerAL-PDCCH-r15. If a carrier indicator field value "x" corresponds to a LAA SCell and the monitoring UE is configured with uplink transmission on the LAA SCell,  is the maximum number of [image: ] over all configured DCI formats for the LAA SCell. Otherwise,  is determined according to Table 9.1.1-1 by replacing [image: ] with .
If a UE is configured with higher layer parameter cif-InSchedulingCell-r13, the carrier indicator field value corresponds to cif-InSchedulingCell-r13, otherwise, the carrier indicator field value is the same as ServCellIndex given in [11].
If a UE is configured with a LAA SCell for UL transmissions, and if the UE is configured with higher layer parameter cif-InSchedulingCell-r14 for the LAA SCell, the carrier indicator field value in PDCCH scheduling PUSCH corresponds to cif-InSchedulingCell-r14, otherwise, the carrier indicator field value is the same as ServCellIndex given in [11].
The UE shall monitor one common search space in every non-DRX subframe at each of the aggregation levels 4 and 8 on the primary cell. 
A UE shall monitor common search space on a cell to decode the PDCCHs necessary to receive MBMS on that cell when configured by higher layers.
If a UE is not configured for EPDCCH monitoring, and if the UE is not configured with a carrier indicator field, then the UE shall monitor one PDCCH UE-specific search space at each of the aggregation levels 1, 2, 4, 8 on each activated serving cell in every non-DRX subframe. 
If a UE is not configured for EPDCCH monitoring, and if the UE is configured with a carrier indicator field, then the UE shall monitor one or more UE-specific search spaces at each of the aggregation levels 1, 2, 4, 8 on one or more activated serving cells as configured by higher layer signalling in every non-DRX subframe. 
If a UE is configured for EPDCCH monitoring on a serving cell, and if that serving cell is activated, and if the UE is not configured with a carrier indicator field, then the UE shall monitor one PDCCH UE-specific search space at each of the aggregation levels 1, 2, 4, 8 on that serving cell in all non-DRX subframes where EPDCCH is not monitored on that serving cell. 
If a UE is configured for EPDCCH monitoring on a serving cell, and if that serving cell is activated, and if the UE is configured with a carrier indicator field, then the UE shall monitor one or more PDCCH UE-specific search spaces at each of the aggregation levels 1, 2, 4, 8 on that serving cell as configured by higher layer signalling in all non-DRX subframes where EPDCCH is not monitored on that serving cell.
A UE is not expected to monitor PDCCH candidates with DCI format 7-0A/7-0B/7-1A/7-1B/7-1C/7-1D/7-1E/7-1F over more than 28 CCEs on a serving cell if the higher layer parameter dl-TTI-Length is set to 'subslot'.
The UE is not expected to be configured to monitor PDCCH corresponding to DCI format 7-0A/7-0B /7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G with carrier indicator field in a given serving cell.

The UE is not expected to be configured to monitor PDCCH corresponding to DCI format 7-0A/7-0B /7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G when CFI value is 3 and .
The common and PDCCH UE-specific search spaces on the primary cell may overlap.
	2nd modified subclause (9.1)



9.1.6	SPDCCH assignment procedure
If the UE is configured with ShortTTI-Length, and SPDCCH is monitored in a slot, the term 'slot/subslot' refers to a slot in this clause.
If the UE is configured with ShortTTI-Length, and SPDCCH is monitored in a subslot, the term 'slot/subslot' refers to a subslot in this clause.
For each serving cell, higher layer signalling can configure a UE with 
-	one or two SPDCCH-PRB-sets for SPDCCH monitoring in a slot/subslot of a non-MBSFN subframe, and
-	one or two SPDCCH-PRB-sets for SPDCCH monitoring in a slot/subslot of an MBSFN subframe. 



The PRBs corresponding to a SPDCCH-PRB-set are indicated by higher layers as described in Subclause 9.1.6.2. Each SPDCCH-PRB-set consists of a set of SCCEs numbered from 0 to where is the number of SCCEs in SPDCCH-PRB-set [image: ] of slot/subslot number in a subframe. Each SPDCCH-PRB-set can be configured for either localized SPDCCH transmission or distributed SPDCCH transmission. 
The UE shall monitor a set of SPDCCH candidates on one or more activated serving cells as configured by higher layer signalling for control information, where monitoring implies attempting to decode each of the SPDCCHs in the set according to the monitored DCI formats. 
A UE is not required to monitor CRS-based SPDCCH in an MBSFN subframe.
A UE is not expected to receive DMRS-based SPDCCH scheduling PDSCH in slots/subslots where the UE is configured with DL transmission modes 1-4, 6.
The UE is not expected to be configured to monitor SPDCCH with carrier indicator field in a given serving cell.
The UE is not expected to monitor 
-	SPDCCH in the first subslot of a subframe if higher layer parameters dl-TTI-Length is set to subslot
-	SPDCCH scheduling slot-based PDSCH transmissions in the first slot of a subframe if higher layer parameters dl-TTI-Length is set to slot
-	SPDCCH scheduling slot-based PUSCH transmissions in the first slot of a subframe if higher layer parameters dl-TTI-Length and ul-TTI-Length are equal.


The set of SPDCCH candidates to monitor are defined in terms of SPDCCH UE-specific search spaces. An SPDCCH UE-specific search space at aggregation level  is defined by a set of SPDCCH candidates. 






For a CRS-based SPDCCH-PRB-set or a DMRS-based SPDCCH-PRB-set configured with localized SPDCCH transmission in slot/subslot , the SCCEs corresponding to SPDCCH candidate of the search space  at aggregation level are given by





For a DMRS-based SPDCCH-PRB-set configured with distributed SPDCCH transmission, the SCCEs corresponding to SPDCCH candidate of the search space are given by

 
where

 is determined by higher layer parameter al-StartingSCCE-forSPDCCH, 
[image: ]





is the number of SPDCCH candidates, determined by higher layer parameter dci7-CandidateSetsPerAL-SPDCCH-r15, to monitor among all the configured DCI formats for an aggregation level in SPDCCH-PRB-set in slot/subslot,.




For SPDCCH-PRB-set [image: ], and k belonging to the set of subslots indicated by higher layer parameter subslotApplicability-r15, is given by the first value of higher layer parameter dci7-CandidateSetsPerAL-SPDCCH-r15 corresponding to aggregation level , otherwise,  is given by the second value of higher layer parameter dci7-CandidateSetsPerAL-SPDCCH-r15 corresponding to aggregation level .
The UE is not required to receive DMRS-based SPDCCH on resource blocks of a PRG overlapping with PBCH or primary or secondary synchronization signals in a slot/subslot. 
A UE is not expected to monitor SPDCCH candidates over more than 
-	16 SCCEs on a serving cell in a subslot if the higher layer parameter dl-TTI-Length is set to 'subslot'
-	32 SCCEs on a serving cell in a slot if the higher layer parameter dl-TTI-Length is set to 'slot'

A UE is not expected to monitor more than  numberOfBlindeDecodesUSS PDCCH/EPDCCH and SPDCCH candidates in a subframe if the UE indicated capability numberOfBlindeDecodesUSS . 
9.1.6.1	Resource mapping parameters for SPDCCH 
For a given serving cell, if the UE is configured via higher layer signalling to monitor SPDCCH, for each SPDCCH-PRB-set, for
-	CRS-based SPDCCH, the UE shall use the parameter set indicated by the higher layer parameter sPDCCH-NoOfSymbols to determine the SPDCCH symbols starting from the first OFDM symbol of the slot/subslot.
9.1.6.2	PRB-pair indication for SPDCCH
For a given serving cell, for each CRS-based SPDCCH-PRB set [image: ], the UE is configured with a higher layer parameter resourceBlockAssignment indicating a combinatorial index [image: ] corresponding to the PRB index [image: ], ([image: ]) and given by equation [image: ], where [image: ] is the number of PRB-pairs associated with the downlink bandwidth, [image: ] is the number of PRB-pairs constituting SPDCCH-PRB-set[image: ], and is configured by the higher layer parameter numberRB-InFreq-domain and [image: ] is the extended binomial coefficient, resulting in unique label [image: ].





For a given serving cell, for each DMRS-based SPDCCH-PRB set [image: ], the UE is configured with a higher layer parameter resourceBlockAssignment indicating a combinatorial index [image: ] corresponding to the PRB indices , and , () and given by equation , where [image: ] is the number of PRB-pairs associated with the downlink bandwidth, [image: ] is the number of PRB-pairs constituting SPDCCH-PRB-set[image: ], and is configured by the higher layer parameter numberRB-InFreq-domain and [image: ] is the extended binomial coefficient, resulting in unique label .
9.1.6.3	Physical Resource Block (PRB) bundling for DMRS-based SPDCCH 

For an SPDCCH-PRB-set with DMRS-based SPDCCH candidates, precoding granularity is 2 resource blocks in frequency domain. Precoding Resource block Groups (PRGs) of size 2 partition the system bandwidth and each PRG consists of consecutive PRBs. The UE is expected to receive UE-specific reference signal corresponding to a DMRS-based SPDCCH candidate over both resource blocks of a PRG. If  then, no DMRS-based SPDCCH candidate is mapped to the last resource block. The UE may assume that the same precoder applies on the two PRBs within a PRG.


	1/6	
image49.wmf
0

2

mod

DL

RB

>

N


oleObject39.bin

image1.wmf
1

,

CCE

-

k

N


image2.wmf
k

N

,

CCE


image3.wmf
k


image4.wmf
)

(

L

k

S


image5.wmf
{

}

8

,

4

,

2

,

1

Î

L


image6.wmf
ë

û

{

}

i

L

N

m

Y

L

k

k

+

¢

+

/

mod

)

(

,

CCE


image7.wmf
k

Y


image8.wmf
0,,1

iL

=-

L


image9.wmf
m

m

=

¢


image10.wmf
CI

n


image11.wmf
å

-

=

+

=

1

0

)

(

'

CI

n

x

L

x

M

m

m


oleObject1.bin

image12.wmf
)

(

L

x

M


oleObject2.bin

image13.wmf
()

0,,1

L

mM

=-

L


image14.wmf
)

(

L

M


image15.wmf
)

(

L

x

M


oleObject3.bin

oleObject4.bin

oleObject5.bin

image16.wmf
10

£

DL

RB

N


oleObject6.bin

image17.wmf
1

,

-

p

SCCE

N


oleObject7.bin

image18.wmf
p

SCCE

N

,


oleObject8.bin

image19.wmf
p


image20.wmf
k


oleObject9.bin

image21.wmf
)

(

L

k

sS


oleObject10.bin

image22.wmf
{

}

8

,

4

,

2

,

1

Î

L


oleObject11.bin

image23.wmf
p


oleObject12.bin

oleObject13.bin

image24.wmf
k


oleObject14.bin

image25.wmf
m


oleObject15.bin

image26.wmf
)

(

L

k

sS


oleObject16.bin

image27.wmf
L


oleObject17.bin

image28.wmf
ë

û

ï

þ

ï

ý

ü

ï

î

ï

í

ì

÷

÷

ø

ö

ç

ç

è

æ

+

ï

þ

ï

ý

ü

ï

î

ï

í

ì

ú

ú

û

ú

ê

ê

ë

ê

×

×

×

+

p

sCCE,

p

sCCE,

)

(

k

p,

p

 

sCCE,

mod

/

mod

N

i

L

N

M

L

N

m

L

Y

L

L

p


oleObject18.bin

oleObject19.bin

oleObject20.bin

image29.wmf
)

(

,

L

l

k

sS


oleObject21.bin

image30.wmf
ú

û

ú

ê

ë

ê

×

+

ú

û

ú

ê

ë

ê

÷

÷

ø

ö

ç

ç

è

æ

ú

ú

û

ú

ê

ê

ë

ê

×

×

+

L

N

i

L

N

M

L

N

m

Y

p

SCCE

p

SCCE

L

k

p

p

SCCE

L

p

,

,

)

(

,

,

mod


oleObject22.bin

image31.wmf
L

p

Y


oleObject23.bin

image32.wmf
)

(

,

L

k

p

M


oleObject24.bin

oleObject25.bin

oleObject26.bin

oleObject27.bin

image33.wmf
1

,...,

0

)

(

,

-

=

L

k

p

M

m


oleObject28.bin

image34.wmf
p


oleObject29.bin

oleObject30.bin

oleObject31.bin

oleObject32.bin

image35.wmf
´

68


oleObject33.bin

image36.wmf
r


image37.wmf
{

}

1

0

-

=

p

X

RB

N

i

i

k


image38.wmf
1

1,

+

££<

DL

iRBii

kNkk


image39.wmf
å

-

=

-

-

=

1

0

p

X

RB

p

N

i

X

RB

i

DL

RB

i

N

k

N

r


image40.wmf
DL

RB

N


image41.wmf
p

X

N

RB


image42.wmf
ï

î

ï

í

ì

<

³

÷

÷

ø

ö

ç

ç

è

æ

=

y

x

y

x

y

x

y

x

0


image43.wmf
ï

þ

ï

ý

ü

ï

î

ï

í

ì

-

÷

÷

ø

ö

ç

ç

è

æ

Î

1

,...,

0

p

X

RB

DL

RB

N

N

r


image44.wmf
{

}

1

2

1

2

0

-

´

-

=

p

X

RB

N

i

i

k


oleObject34.bin

image45.wmf
{

}

1

2

0

2

-

=

´

p

X

RB

N

i

i

k


oleObject35.bin

image46.wmf
ë

û

1

,

2

/

1

+

<

£

£

i

i

DL

RB

i

k

k

N

k


oleObject36.bin

image47.wmf
ë

û

å

=

-

-

=

2

0

2

/

2

/

p

X

RB

p

N

i

X

RB

i

DL

RB

i

N

k

N

r


oleObject37.bin

image48.wmf
ë

û

ï

þ

ï

ý

ü

ï

î

ï

í

ì

-

÷

÷

ø

ö

ç

ç

è

æ

Î

1

2

/

2

/

,...,

0

p

X

RB

DL

RB

N

N

r


oleObject38.bin

