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Introduction
In this contribution, a text proposal is provided for clarifying the power headroom computation for short TTI in carrier aggregation scenario.
[bookmark: _Ref178064866]Discussion
The following agreements were made when it comes to reporting power headroom when the UE is configured with multiple carriers.

	Agreement:
For PHR transmitted on sPUSCH, the PHR is reported for all activated UL carriers
· For a carrier not configured with sTTI, the principle of legacy PHR computation is reused, i.e. 
· If PUSCH is scheduled on this carrier in the subframe containing the UL sTTI in which the PHR is transmitted, the PHR for this carrier is an actual PHR for the scheduled PUSCH. 
· Otherwise, the PHR for this carrier is a virtual PHR computed assuming the PHR calculation for the subframe. 
· For a carrier configured with sTTI 
· If sPUSCH is scheduled on this carrier in the UL sTTI in which the PHR is transmitted, the PHR for this carrier is an actual PHR for the scheduled sPUSCH.
· If sPUSCH is not scheduled on this carrier, the PHR for this carrier is a virtual PHR computed assuming the PHR calculation for the UL sTTI in which the PHR is transmitted.


Agreement:
For PHR transmitted on PUSCH, the PHR is reported for all activated UL carriers
· Independent of whether sTTI is configured or not for the carrier, the legacy PHR computation is reused
· 	If PUSCH is scheduled on this carrier in the subframe in which the PHR is transmitted, the PHR for this carrier is an actual PHR for the scheduled PUSCH.
· 	Otherwise, the PHR for this carrier is a virtual PHR computed assuming the PHR calculation for the subframe.




In current 36.213, depending where the power headroom is reported (subslot/slot or subframe), the power headroom is computed differently. Therefore, a clarification is needed in 36.213 section 5.1.1.2.

The changes are summarized into a text proposal with track changes.
[bookmark: _Toc505003710][bookmark: _Toc505160562]Endorse the text proposal to section 5.1.1.2 of 36.213

Text proposal to section 5.1.1.2 of 36.213
	1st modified subclause (5.1.1.2)



[bookmark: _Toc415085429]5.1.1.2	Power headroom
There are three types of UE power headroom reports defined. A UE power headroom is valid for subframe/slot/subslot i for serving cell . 
If the UE is configured with a SCG, and if the higher layer parameter phr-ModeOtherCG-r12 for a CG indicates 'virtual', for power headroom reports transmitted on that CG, the UE shall compute PH assuming that it does not transmit PUSCH/PUCCH on any serving cell of the other CG.
If the UE is configured with a SCG, 
-	For computing power headroom for cells belonging to MCG, the term 'serving cell' in this subclause refers to serving cell belonging to the MCG.
-	For computing power headroom for cells belonging to SCG, the term 'serving cell' in this subclause refers to serving cell belonging to the SCG. The term 'primary cell' in this subclause refers to the PSCell of the SCG.
If the UE is configured with a PUCCH-SCell, 
-	For computing power headroom for cells belonging to primary PUCCH group, the term 'serving cell' in this subclause refers to serving cell belonging to the primary PUCCH group.
-	For computing power headroom for cells belonging to secondary PUCCH group, the term 'serving cell' in this subclause refers to serving cell belonging to the secondary PUCCH group. The term 'primary cell' in this subclause refers to the PUCCH-SCell of the secondary PUCCH group.
If the UE is configured with a LAA SCell for uplink transmissions, and the UE receives PDCCH/EPDCCH with DCI format 0A/0B/4A/4B with PUSCH trigger A set to 0 corresponding to a PUSCH transmission on the LAA SCell in subframe i, power headroom for subframe i is computed assuming that the UE performs a PUSCH transmission on the LAA SCell in subframe i irrespective of whether the UE can access the LAA SCell for the PUSCH transmission in subframe i according to the channel access procedures described in Subclause 15.2.1.
If the UE is configured with an LAA SCell for uplink transmissions, and if the UE reports power headroom in subframe i in serving cell c in a PUSCH transmission scheduled using DCI format 0A/0B/4A/4B with 'PUSCH trigger A' set to 0 or in a PUSCH transmission scheduled using DCI format 0/4,
-	for LAA SCells other than serving cell c on which UE receives a DCI format 0A/0B/4A/4B or PUSCH trigger B in subframe i-4 or earlier indicating a PUSCH transmission in subframe i, power headroom for the serving cell is computed assuming that the UE performs a PUSCH transmission on that serving cell in subframe i.
-	for LAA SCells other than serving cell c on which UE does not receive a DCI format 0A/0B/4A/4B or PUSCH trigger B in subframe i-4 or earlier, indicating a PUSCH transmission in subframe i, power headroom for the serving cell is computed assuming that the UE does not perform a PUSCH transmission on that serving cell in subframe i.
If the UE is configured with a LAA SCell for uplink transmissions, and if the UE receives a DCI format 0A/0B/4A/4B with PUSCH trigger A set to 1 in subframe n on serving cell c, and if the UE reports power headroom on serving cell c using the received DCI,
-	for serving cells other than the serving cell c, the UE computes power headroom assuming that it performs a PUSCH transmission in subframe n+4, if in subrame n or earlier, the UE receives a DCI format 0/4 or DCI format 0A/0B/4A/4B with PUSCH trigger A set to 0 or PUSCH trigger B set to 1, indicating PUSCH transmission in subframe n+4.
-	for serving cells other than the serving cell c, the UE computes power headroom assuming that it does not perform a PUSCH transmission in subframe n+4, if in subrame n or earlier, the UE does not receive a DCI Format 0/4 or DCI format 0A/0B/4A/4B with PUSCH trigger A set to 0 or PUSCH trigger B set to 1, indicating PUSCH transmission in subframe n+4.

For a UE power headroom report sent on slot/subslot PUSCH, if serving cell  is not configured with higher layer parameter ShortTTILength, the power headroom for serving cell  is computed for the subframe containing slot/subslot .

For a UE power headroom report sent on slot/subslot PUSCH, if serving cell  is configured with higher layer parameter ShortTTILength, the power headroom for serving cell  is computed for the slot/subslot .

For a UE power headroom report sent on subframe PUSCH, regardless if serving cell  is configured with higher layer parameter ShortTTILength, the power headroom for serving cell  is computed for the subframe .

Type 1: 

If the UE transmits PUSCH without PUCCH in subframe/slot/subslot  for serving cell , power headroom for a Type 1 report is computed using 
 [dB]

where, , , , , ,  and  are defined in Subclause 5.1.1.1. 

If the UE transmits PUSCH with PUCCH in subframe/slot/subslot  for serving cell , power headroom for a Type 1 report is computed using 
 [dB]
where, , , , ,  and  are defined in Subclause 5.1.1.1. is computed based on the requirements in [6] assuming a PUSCH only transmission in subframe/slot/subslot . For this case, the physical layer delivers instead of  to higher layers.

If the UE does not transmit PUSCH in subframe/slot/subslot  for serving cell , or if the UE is configured with an LAA SCell for uplink transmissions and receives DCI Format 0A/0B/4A/4B with PUSCH trigger A set to 1 on a serving cell c and if the UE reports power headroom in the PUSCH transmission corresponding to the DCI in serving cell c, then the power headroom for a Type 1 report is computed using
 [dB]
where, is computed assuming MPR=0dB, A-MPR=0dB, P-MPR=0dB and TC =0dB, where MPR , A-MPR, P-MPR and TC are defined in [6]. , , , and are defined in Subclause 5.1.1.1. 

Type 2:
If the UE transmits PUSCH simultaneous with PUCCH in subframe/slot/subslot  for the primary cell, power headroom for a Type 2 report is computed using 
 [dB]
where, , , , ,  and  are the primary cell parameters as defined in Subclause 5.1.1.1 and , , , ,  and  are defined in Subclause 5.1.2.1
If the UE transmits PUSCH without PUCCH in subframe/slot/subslot for the primary cell, power headroom for a Type 2 report is computed using 
 [dB]
where, , , , ,  and  are the primary cell parameters as defined in Subclause 5.1.1.1 and ,  and  are defined in Subclause 5.1.2.1.

If the UE transmits PUCCH without PUSCH in subframe/slot/subslot for the primary cell, power headroom for a Type 2 report is computed using 
 [dB]
where, , and  are the primary cell parameters as defined in Subclause 5.1.1.1, ,, , , ,  and  are also defined in Subclause 5.1.2.1.

If the UE does not transmit PUCCH or PUSCH in subframe/slot/subslot  for the primary cell, power headroom for a Type 2 report is computed using 
 [dB]
where,  is computed assuming MPR=0dB, A-MPR=0dB, P-MPR=0dB and TC =0dB, where MPR , 
A-MPR, P-MPR and TC are defined in [6], ,  and  are the primary cell parameters as defined in Subclause 5.1.1.1 and ,  and  are defined in Subclause 5.1.2.1. 
If the UE is unable to determine whether there is a PUCCH transmission corresponding to PDSCH transmission(s) or not, or which PUCCH resource is used, in subframe i for the primary cell, before generating power headroom for a Type 2 report, upon (E)PDCCH detection, with the following conditions:
-	if both PUCCH format 1b with channel selection and simultaneousPUCCH-PUSCH are configured for the UE, or
-	if PUCCH format 1b with channel selection is used for HARQ-ACK feedback for the UE configured with PUCCH format 3 and simultaneousPUCCH-PUSCH are configured,
then, UE is allowed to compute power headroom for a Type 2 using
 [dB]
where, , , , ,  and  are the primary cell parameters as defined in Subclause 5.1.1.1 and ,  and  are defined in Subclause 5.1.2.1.

Type 3:
Computation of power headroom for Type 3 report is described in Subclause 5.1.3.2.
The power headroom shall be rounded to the closest value in the range [40; -23] dB with steps of 1 dB and is delivered by the physical layer to higher layers. 
1. If the UE is configured with higher layer parameter UplinkPowerControlDedicated-v12x0 for serving cell  and if subframe  belongs to uplink power control subframe set 2 as indicated by the higher layer parameter tpc-SubframeSet-r12, the UE shall use  instead of to compute and  for subframe i and serving cell , where  is defined in Subclause 5.1.1.1.

	1/5	
image1.wmf
PH


image2.wmf
c


image3.wmf
i


oleObject1.bin

oleObject2.bin

oleObject3.bin

oleObject4.bin

image4.wmf
{

}

)

(

)

(

)

(

)

(

))

(

(

log

10

)

(

)

(

c

TF,

c

O_PUSCH,

c

PUSCH,

10

,

CMAX

c

type1,

i

f

i

PL

j

j

P

i

M

i

P

i

PH

c

c

c

c

+

D

+

×

+

+

-

=

a


image5.wmf
(

)

i

P

c

,

CMAX


image6.wmf
)

(

c

PUSCH,

i

M


image7.wmf
)

(

c

O_PUSCH,

j

P


image8.wmf
)

(

j

c

a


image9.wmf
c

PL


image10.wmf
)

(

,

TF

i

c

D


oleObject5.bin

image11.wmf
)

(

i

f

c


image12.wmf
{

}

)

(

)

(

)

(

)

(

))

(

(

log

10

)

(

~

)

(

c

TF,

c

O_PUSCH,

c

PUSCH,

10

,

CMAX

c

type1,

i

f

i

PL

j

j

P

i

M

i

P

i

PH

c

c

c

c

+

D

+

×

+

+

-

=

a


image13.wmf
)

(

,

TF

i

c

D


image14.wmf
)

(

~

,

CMAX

i

P

c


image15.wmf
)

(

~

,

CMAX

i

P

c


image16.wmf
)

(

,

CMAX

i

P

c


image17.wmf
i


image18.wmf
{

}

)

(

)

1

(

)

1

(

)

(

~

)

(

c

O_PUSCH,

,

CMAX

c

type1,

i

f

PL

P

i

P

i

PH

c

c

c

c

+

×

+

-

=

a


image19.wmf
)

(

~

c

CMAX,

i

P


image20.wmf
)

1

(

c

O_PUSCH,

P


image21.wmf
)

1

(

c

a


image22.wmf
c

PL


image23.wmf
(

)

(

)

(

)

(

)

(

)

÷

÷

ø

ö

ç

ç

è

æ

+

-

=

+

D

+

D

+

+

+

+

D

+

×

+

+

10

)

'

(

,

,

10

)

(

)

(

)

(

)

(

))

(

(

log

10

10

,

CMAX

type2

F_PUCCH

0_PUCCH

c

TF,

c

O_PUSCH,

c

PUSCH,

10

10

10

log

10

)

(

)

(

i

g

F

F

n

n

n

h

PL

P

i

f

i

PL

j

j

P

i

M

c

TxD

SR

HARQ

CQI

c

c

c

c

i

P

i

PH

a


image24.wmf
c

CMAX,

P


image25.wmf
O_PUCCH

P


image26.wmf
)

,

,

(

SR

HARQ

CQI

n

n

n

h


image27.wmf
F_PUCCH

()

F

D


image28.wmf
)

'

(

F

TxD

D


image29.wmf
)

(

i

g


image30.wmf
(

)

(

)

(

)

÷

÷

ø

ö

ç

ç

è

æ

+

-

=

+

+

+

D

+

×

+

+

10

10

)

(

)

(

)

(

)

(

))

(

(

log

10

10

,

CMAX

type2

0_PUCCH

c

TF,

c

O_PUSCH,

c

PUSCH,

10

10

10

log

10

)

(

)

(

i

g

PL

P

i

f

i

PL

j

j

P

i

M

c

c

c

c

c

i

P

i

PH

a


image31.wmf
)

(

CMAX,c

i

P


image32.wmf
(

)

(

)

(

)

(

)

(

)

÷

÷

ø

ö

ç

ç

è

æ

+

-

=

+

D

+

D

+

+

+

+

×

+

10

)

'

(

,

,

10

)

(

)

1

(

)

1

(

10

,

CMAX

type2

F_PUCCH

0_PUCCH

c

O_PUSCH,

10

10

log

10

)

(

)

(

i

g

F

F

n

n

n

h

PL

P

i

f

PL

P

c

TxD

SR

HARQ

CQI

c

c

c

c

i

P

i

PH

a


image33.wmf
)

1

(

c

O_PUSCH,

P


image34.wmf
)

1

(

c

a


image35.wmf
)

(

CMAX,c

i

P


image36.wmf
(

)

(

)

(

)

÷

÷

ø

ö

ç

ç

è

æ

+

-

=

+

+

+

×

+

10

10

)

(

)

1

(

)

1

(

10

,

CMAX

type2

0_PUCCH

c

O_PUSCH,

10

10

log

10

)

(

~

)

(

i

g

PL

P

i

f

PL

P

c

c

c

c

c

i

P

i

PH

a


image37.wmf
)

(

~

,

i

P

c

CMAX


image38.wmf
c


image39.wmf
)

(

2

,

i

f

c


image40.wmf
)

(

i

f

c


image41.wmf
)

(

type1,c

i

PH


image42.wmf
)

(

type2,c

i

PH


