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1. Summary of proposed changes 
The proposed changes in this document address the following aspects. Some of them were discussed offline and the corresponding offline TP number is provided for convenience.
	Treated aspects
	Affected specification and clause
	Offline TP #
	Co-sourcing companies

	Correction on power headroom for sTTI operation in 36.213
	36.213 Section 10.1.3.1
	#33
	LG Electronics, Ericsson

	…
	
	
	

	
	
	
	


2. Correction on power headroom for sTTI operation in 36.213
Regarding power headroom computation with sTTI operation in CA scenario, the following agreements were made [1]:
	Agreements (RAN1#91):
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.

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 RAN1#92, the following text proposal in [2] was endorsed:
	5.1.1.2
Power headroom

<Unchanged part omitted>
For a UE power headroom report sent on slot/subslot PUSCH, if serving cell [image: image1.wmf]c

 is not configured with higher layer parameter ShortTTILength, the power headroom for serving cell  [image: image2.wmf]c

is computed for the subframe containing slot/subslot 
[image: image3.wmf]i

.
For a UE power headroom report sent on slot/subslot PUSCH, if serving cell [image: image4.wmf]c

 is configured with higher layer parameter ShortTTILength, the power headroom for serving cell  [image: image5.wmf]c

is computed for the slot/subslot 
[image: image6.wmf]i

.

For a UE power headroom report sent on subframe PUSCH, regardless if serving cell [image: image7.wmf]c

 is configured with higher layer parameter ShortTTILength, the power headroom for serving cell  [image: image8.wmf]c

is computed for the subframe 
[image: image9.wmf]i

.

Type 1: 

If the UE transmits PUSCH without PUCCH in subframe/slot/subslot 
[image: image10.wmf]i

 for serving cell [image: image11.wmf]c

, power headroom for a Type 1 report is computed using 
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}

)

(

)

(

)

(

)

(

))

(

(

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

 [dB]

where, [image: image13.wmf](

)

i

P

c

,

CMAX

, [image: image14.wmf])

(

c

PUSCH,

i

M

, [image: image15.wmf])

(

c

O_PUSCH,

j

P

, [image: image16.wmf])

(

j

c

a

, [image: image17.wmf]c

PL

, 
[image: image18.wmf])

(

,

TF

i

c

D

 and [image: image19.wmf])

(

i

f

c

 are defined in Subclause 5.1.1.1. 

If the UE transmits PUSCH with PUCCH in subframe/slot/subslot [image: image20.wmf]i

 for serving cell [image: image21.wmf]c

, power headroom for a Type 1 report is computed using 
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 are defined in Subclause 5.1.1.1. [image: image29.wmf])
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is computed based on the requirements in [6] assuming a PUSCH only transmission in subframe/slot/subslot [image: image30.wmf]i

. For this case, the physical layer delivers [image: image31.wmf])
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 to higher layers.

If the UE does not transmit PUSCH in subframe/slot/subslot [image: image33.wmf]i

 for serving cell [image: image34.wmf]c

, 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

[image: image35.wmf]{
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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]. [image: image37.wmf])
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are defined in Subclause 5.1.1.1. 

Type 2:

If the UE transmits PUSCH simultaneous with PUCCH in subframe/slot/subslot [image: image41.wmf]i

 for the primary cell, power headroom for a Type 2 report is computed using 
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 are the primary cell parameters as defined in Subclause 5.1.1.1 and [image: image49.wmf]O_PUCCH
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 are defined in Subclause 5.1.2.1

If the UE transmits PUSCH without PUCCH in subframe/slot/subslot [image: image55.wmf]i

for the primary cell, power headroom for a Type 2 report is computed using 
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 are the primary cell parameters as defined in Subclause 5.1.1.1 and [image: image63.wmf]O_PUCCH
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If the UE transmits PUCCH without PUSCH in subframe/slot/subslot [image: image66.wmf]i

for the primary cell, power headroom for a Type 2 report is computed using 
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If the UE does not transmit PUCCH or PUSCH in subframe/slot/subslot [image: image78.wmf]i

 for the primary cell, power headroom for a Type 2 report is computed using 
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 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], [image: image81.wmf])
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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
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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 [image: image97.wmf]c

 and if subframe [image: image98.wmf]i

 belongs to uplink power control subframe set 2 as indicated by the higher layer parameter tpc-SubframeSet-r12, the UE shall use [image: image99.wmf])
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 for subframe i and serving cell [image: image103.wmf]c

, where [image: image104.wmf])
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 is defined in Subclause 5.1.1.1.


According to the agreements that had been made for power headroom computation with sTTI operation in CA scenario, whether PUSCH is scheduled or not should be taken into account for the power headroom computation rather than its actual transmission. The intention of such behavior during the relevant RAN1 discussion was not to let UE recalculate power headroom due to collision handling between 1ms TTI and sTTI. In other words, a UE should compute the actual PHR once the UE is scheduled to transmit PUSCH even though the PUSCH is finally dropped/stopped due to collision handling, otherwise, the UE needs to recalculate the virtual PHR after recognizing an sTTI transmission within the subframe on the carrier, which may induce the lack of UE processing time regarding the power headroom computation. However, it seems from the current text in 36.213 that the actual power headroom is computed only if the UE transmits PUSCH (See the highlighted parts above in yellow). In short, the desired UE behavior and the interpretation from current specification can be summarized in Table 1.
	
	Desired UE behavior
	Interpretation from current specification

	PUSCH is scheduled and transmitted
	Compute actual PHR
	Compute actual PHR

	PUSCH is scheduled but not transmitted
	Compute actual PHR
	Compute virtual PHR

	PUSCH is not scheduled and not transmitted
	Compute virtual PHR
	Compute virtual PHR


Table 1. Desired UE behavior vs. interpretation from current specification regarding PH computation
In order to capture the desired behavior correctly, the related text proposal is provided as below.
	First modified subclause (5.1.1.2 of TS36.213)


5.1.1.2
Power headroom

<Unchanged parts are omitted>
For a UE power headroom report sent on slot/subslot PUSCH, if serving cell [image: image105.wmf]c

 is not configured with higher layer parameter ShortTTILength, the power headroom for serving cell  [image: image106.wmf]c

is computed for the subframe containing slot/subslot 
[image: image107.wmf]i

.

For a UE power headroom report sent on slot/subslot PUSCH, if serving cell [image: image108.wmf]c

 is configured with higher layer parameter ShortTTILength, the power headroom for serving cell  [image: image109.wmf]c

is computed for the slot/subslot 
[image: image110.wmf]i

.

For a UE power headroom report sent on subframe PUSCH, regardless if serving cell [image: image111.wmf]c

 is configured with higher layer parameter ShortTTILength, the power headroom for serving cell  [image: image112.wmf]c

is computed for the subframe 
[image: image113.wmf]i

.

Type 1: 

If the UE is scheduled to transmit PUSCH and PUCCH is not prepared to be transmitted in subframe/slot/subslot 
[image: image114.wmf]i

 for serving cell [image: image115.wmf]c

, power headroom for a Type 1 report is computed using 

[image: image116.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

 [dB]

where, [image: image117.wmf](

)

i

P

c

,

CMAX

, [image: image118.wmf])

(

c

PUSCH,

i

M

, [image: image119.wmf])

(

c

O_PUSCH,

j

P

, [image: image120.wmf])

(

j

c

a

, [image: image121.wmf]c

PL

, 
[image: image122.wmf])

(

,

TF

i

c

D

 and [image: image123.wmf])

(

i

f

c

 are defined in Subclause 5.1.1.1. 

If the UE is scheduled to transmit PUSCH and PUCCH is prepared to be transmitted in subframe/slot/subslot [image: image124.wmf]i

 for serving cell [image: image125.wmf]c

, power headroom for a Type 1 report is computed using 

[image: image126.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

 [dB]

where, [image: image127.wmf])

(

c

PUSCH,

i

M

, [image: image128.wmf])

(

c

O_PUSCH,

j

P

, [image: image129.wmf])

(

j

c

a

, [image: image130.wmf]c

PL

, [image: image131.wmf])

(

,

TF

i

c

D

 and [image: image132.wmf])

(

i

f

c

 are defined in Subclause 5.1.1.1. [image: image133.wmf])
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is computed based on the requirements in [6] assuming a PUSCH only transmission in subframe/slot/subslot [image: image134.wmf]i

. For this case, the physical layer delivers [image: image135.wmf])
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 to higher layers.

If the UE is not scheduled to transmit PUSCH in subframe/slot/subslot [image: image137.wmf]i

 for serving cell [image: image138.wmf]c

, 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
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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]. [image: image141.wmf])
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are defined in Subclause 5.1.1.1. 

Type 2:

If the UE is scheduled to transmit PUSCH and PUCCH is prepared to be transmitted simultaneously in subframe/slot/subslot [image: image145.wmf]i

 for the primary cell, power headroom for a Type 2 report is computed using 
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 are defined in Subclause 5.1.2.1

If the UE is scheduled to transmit PUSCH and PUCCH is not prepared to be transmitted in subframe/slot/subslot [image: image159.wmf]i

for the primary cell, power headroom for a Type 2 report is computed using 
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 are defined in Subclause 5.1.2.1.

If the UE is prepared to transmit PUCCH without PUSCH in subframe/slot/subslot [image: image170.wmf]i

for the primary cell, power headroom for a Type 2 report is computed using 
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 are also defined in Subclause 5.1.2.1.

If the UE is not scheduled to transmit PUSCH and PUCCH is not prepared to be transmitted in subframe/slot/subslot [image: image182.wmf]i

 for the primary cell, power headroom for a Type 2 report is computed using 
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 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], [image: image185.wmf])
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 are the primary cell parameters as defined in Subclause 5.1.1.1 and [image: image188.wmf]O_PUCCH
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 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
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 are defined in Subclause 5.1.2.1.

<Unchanged parts are omitted>
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