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1 Introduction

This contribution considers some remaining issues and suggests corrections to the specifications in [1] on the UL power control for LC/CE UEs. 
2 Remaining Issues and Corrections
The main remaining issue on UL power control for LC/CE UEs is the power ramping mechanism for PRACH transmissions. Although this has been delegated to RAN2, a placeholder in the TS 36.213 specifications is also needed.

Suggested corrections are for the following:

a) Definition for the acronym ‘LC/CE’ in the abbreviations as this is currently not defined (not directly applicable to UL power control but the term ‘LC/CE’ is first used in the corresponding section).

b) The following statement (appears in both the PUSCH and the PUCCH power control sections) is not correct as 
a. a LC/CE UE does not attempt to decode MPDCCH in LC/CE uplink subframes, and 
b. a LC/CE UE does not attempt to decode MPDCCH in every (presumably LC/CE downlink) subframe except when in DRX (the subframes for a LC/CE UE to attempt MPDCCH decoding for UE-specific search space and Type0-common search space depend on the higher layer parameter mPDCCH-startSF-UESS and a description is provided in section 9.1.5 of [1]) 
“For serving cell 
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 and a LC/CE UE configured with CEModeA, the UE attempts to decode a MPDCCH of DCI format 6-0A with the UE's C-RNTI or SPS C-RNTI and a MPDCCH of DCI format 3/3A with this UE's TPC-PUSCH-RNTI in every LC/CE uplink subframe except when in DRX.”

c) When accumulation of TPC commands is not enabled in determining the transmission power of a PUSCH from a LC/CE UE in CEModeA, it is redundant/incorrect to include description for DCI format 3/3A in the following statement – removal is consistent with Rel-12 behavior
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was signalled on PDCCH/EPDCCH with DCI format 0/4 or MPDCCH with DCI format 6-0A  for serving cell 
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 on subframe 
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. For a LC/CE UE configured with CEModeA, subframe 
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 is the last subframe in which the MPDCCH with DCI format 6-0A or with DCI format 3/3A is transmitted”
d) For PUCCH power control, it is mentioned that “if the UE decodes an MPDCCH with DCI format 6-0A …”. This is incorrect as the DCI format should be DCI format 6-1A. 
e) Aspects related to PRACH power ramping need to be updated pending finalization of PRACH power control for transmission with different CE levels.
f) Some editorial corrections. 
3 Suggested Revisions for [1]
5.1.1.1
UE behaviour

[…]
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 is a correction value, also referred to as a TPC command and is included in PDCCH/EPDCCH with DCI format 0/4 or in MPDCCH with DCI format 6-0A for serving cell 
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or jointly coded with other TPC commands in PDCCH/MPDCCH with DCI format 3/3A whose CRC parity bits are scrambled with TPC-PUSCH-RNTI. If the UE is configured with higher layer parameter UplinkPowerControlDedicated-v12x0 for serving cell 
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 and if subframe 
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 belongs to uplink power control subframe set 2 as indicated by the higher layer parameter tpc-SubframeSet-r12, the current PUSCH power control adjustment state for serving cell 
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. Otherwise, the current PUSCH power control adjustment state for serving cell 
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 if accumulation is enabled based on the parameter Accumulation-enabled provided by higher layers or if the TPC command 
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 is included in a PDCCH/EPDCCH with DCI format 0 or in a MPDCCH with DCI format 6-0A  for serving cell 
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 where the CRC is scrambled by the Temporary C-RNTI
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was signalled on PDCCH/EPDCCH with DCI format 0/4 or MPDCCH with DCI format 6-0A or PDCCH/MPDCCH with DCI format 3/3A on subframe 
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 is the first value after reset of accumulation. For a LC/CE UE configured with CEModeA, subframe 
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 is the last subframe in which the MPDCCH with DCI format 6-0A or MPDCCH with DCI format 3/3A is transmitted.
-
The value of 
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For FDD or FDD-TDD and serving cell frame structure type 1, 
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For TDD, if the UE is configured with more than one serving cell and the TDD UL/DL configuration of at least two configured serving cells is not the same, or if the UE is configured with the parameter EIMTA-MainConfigServCell-r12 for at least one serving cell, or for FDD-TDD and serving cell frame structure type 2, the "TDD UL/DL configuration" refers to the UL-reference UL/DL configuration (defined in subclause 8.0) for serving cell 
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For TDD UL/DL configurations 1-6, 
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 is given in Table 5.1.1.1-1
-
For TDD UL/DL configuration 0

-
If the PUSCH transmission in subframe 2 or 7 is scheduled with a PDCCH/EPDCCH of DCI format 0/4 or a MPDCCH of DCI format 6-0A in which the LSB of the UL index is set to 1, 
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For all other PUSCH transmissions, 
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 is given in Table 5.1.1.1-1. 
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For serving cell 
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 and a non-LC/CE UE, the UE attempts to decode a PDCCH/EPDCCH of DCI format 0/4 with the UE's C-RNTI or DCI format 0 for SPS C-RNTI and a PDCCH of DCI format 3/3A with this UE's TPC-PUSCH-RNTI in every subframe except when in DRX or where serving cell 
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 is deactivated.
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For serving cell 
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 and a LC/CE UE configured with CEModeA, the UE attempts to decode a MPDCCH of DCI format 6-0A with the UE's C-RNTI or SPS C-RNTI and a MPDCCH of DCI format 3/3A with this UE's TPC-PUSCH-RNTI in subframes as described in section 9.1.5.
-
For a non-LC/CE UE, if DCI format 0/4 for serving cell 
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and DCI format 3/3A are both detected in the same subframe, then the UE shall use the 
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 provided in DCI format 0/4.
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For a LC/CE UE configured with CEModeA, if DCI format 6-0A for serving cell 
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and DCI format 3/3A are both detected in the same subframe, then the UE shall use the 
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dB for a subframe where no TPC command is decoded for serving cell 
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or where DRX occurs or i is not an uplink subframe in TDD or FDD-TDD and serving cell c frame structure type 2.
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 dB accumulated values signalled on PDCCH/EPDCCH with DCI format 0/4 or MPDCCH with DCI format 6-0A are given in Table 5.1.1.1-2. If the PDCCH/EPDCCH with DCI format 0 or MPDCCH with DCI format 6-0A is validated as a SPS activation or release PDCCH/EPDCCH/MPDCCH, then 
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 dB accumulated values signalled on PDCCH/MPDCCH with DCI format 3/3A are one of SET1 given in Table 5.1.1.1-2 or SET2 given in Table 5.1.1.1-3 as determined by the parameter TPC-Index provided by higher layers.
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 for serving cell 
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, positive TPC commands for serving cell 
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 shall not be accumulated

-
If UE has reached minimum power, negative TPC commands shall not be accumulated

-
If the UE is not configured with higher layer parameter UplinkPowerControlDedicated-v12x0 for serving cell 
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-
For serving cell 
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, when the UE receives random access response message for serving cell 
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If the UE is configured with higher layer parameter UplinkPowerControlDedicated-v12x0 for serving cell 
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the UE shall reset accumulation corresponding to 
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-
when the UE receives random access response message for serving cell 
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-
the UE shall reset accumulation corresponding to 
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If the UE is configured with higher layer parameter UplinkPowerControlDedicated-v12x0 for serving cell 
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 and 
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if subframe 
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 belongs to uplink power control subframe set 2 as indicated by the higher layer parameter tpc-SubframeSet-r12 
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if subframe 
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 does not belong to uplink power control subframe set 2 as indicated by the higher layer parameter tpc-SubframeSet-r12 
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 if accumulation is not enabled for serving cell 
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 based on the parameter Accumulation-enabled provided by higher layers
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where 
[image: image69.wmf])

(

PUSCH

c

PUSCH,

K

i

-

d

was signalled on PDCCH/EPDCCH with DCI format 0/4 or MPDCCH with DCI format 6-0A  for serving cell 
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 on subframe 
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. For a LC/CE UE configured with CEModeA, subframe 
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 is the last subframe in which the MPDCCH with DCI format 6-0A is transmitted.
-
The value of 
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For FDD or FDD-TDD and serving cell frame structure type 1, 
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-
For TDD, if the UE is configured with more than one serving cell and the TDD UL/DL configuration of at least two configured serving cells is not the same, or if the UE is configured with the parameter EIMTA-MainConfigServCell-r12 for at least one serving cell, or FDD-TDD and serving cell frame structure type 2, the "TDD UL/DL configuration" refers to the UL-reference UL/DL configuration (defined in subclause 8.0) for serving cell 
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For TDD UL/DL configurations 1-6, 
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 is given in Table 5.1.1.1-1.
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For TDD UL/DL configuration 0

-
If the PUSCH transmission in subframe 2 or 7 is scheduled with a PDCCH/EPDCCH of DCI format 0/4 or a MPDCCH with DCI format 6-0A in which the LSB of the UL index is set to 1, 
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For all other PUSCH transmissions, 
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 is given in Table 5.1.1.1-1.
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 dB absolute values signalled on PDCCH/EPDCCH with DCI format 0/4 or MPDCCH with DCI format 6-0A are given in Table 5.1.1.1-2. If the PDCCH/EPDCCH with DCI format 0 or MPDCCH with DCI format 6-0A is validated as a SPS activation or release PDCCH/EPDCCH/MPDCCH, then 
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For a non-LC/CE UE,
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 for a subframe where no PDCCH/EPDCCH with DCI format 0/4 is decoded for serving cell 
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 or where DRX occurs or i is not an uplink subframe in TDD or FDD-TDD and serving cell c frame structure type 2. 
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For a LC/CE UE configured with CEModeA,
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 for a subframe where no MPDCCH with DCI format 6-0A is decoded for serving cell 
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 or where DRX occurs or i is not an uplink subframe in TDD. 
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If the UE is configured with higher layer parameter UplinkPowerControlDedicated-v12x0 for serving cell 
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 and 
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if subframe 
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 belongs to uplink power control subframe set 2 as indicated by the higher layer parameter tpc-SubframeSet-r12 
[image: image89.wmf])

1

(

)

(

-

=

i

f

i

f

c

c


-
if subframe 
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 does not belong to uplink power control subframe set 2 as indicated by the higher layer parameter tpc-SubframeSet-r12 
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If the UE receives the random access response message for a serving cell 
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 is the TPC command indicated in the random access response corresponding to the random access preamble transmitted in the serving cell 
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, see subclause 6.2, and 
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 is provided by higher layers and corresponds to the total power ramp-up requested by higher layers from the first to the last preamble in the serving cell 
[image: image105.wmf]c


, 
[image: image106.wmf])

0

(

c

PUSCH,

M

is the bandwidth of the PUSCH resource assignment expressed in number of resource blocks valid for the subframe of first PUSCH transmission in the serving cell 
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5.1.2.1
UE behaviour

If serving cell 
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is the primary cell, the setting of the UE Transmit power
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for the physical uplink control channel (PUCCH) transmission in subframe i for serving cell [image: image112.wmf]c

 is defined by
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If the UE is not transmitting PUCCH for the primary cell, for the accumulation of TPC command for PUCCH, the UE shall assume that the UE transmit power 
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 for PUCCH in subframe i is computed by 
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is the configured UE transmit power defined in [6] in subframe i for serving cell 
[image: image117.wmf]c
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 for the serving cell c, for the accumulation of TPC command for PUCCH, the UE shall assume 
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 value corresponds to a PUCCH format (F) relative to PUCCH format 1a, where each PUCCH format (F ) is defined in Table 5.4-1 of [3].

-
If the UE is configured by higher layers to transmit PUCCH on two antenna ports, the value of 
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 is a PUCCH format dependent value, where 
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[image: image128.wmf]SR

n

 = 1 if subframe i is configured for SR for the UE not having any associated transport block for UL-SCH, otherwise 
[image: image129.wmf]SR

n

=0.  If the UE is configured with more than one serving cell, or the UE is configured with one serving cell and transmitting using PUCCH format 3, the value of 
[image: image130.wmf]HARQ

n

 is defined in subclause 10.1; otherwise, 
[image: image131.wmf]HARQ

n

 is the number of HARQ-ACK bits sent in subframe i. 

-
For PUCCH format 1,1a and 1b 
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For PUCCH format 1b with channel selection, if the UE is configured with more than one serving cell, 
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-
For PUCCH format 2, 2a, 2b and normal cyclic prefix
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-
For PUCCH format 2 and extended cyclic prefix
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-
For PUCCH format 3 and when UE transmits HARQ-ACK/SR without periodic CSI,

-
If the UE is configured by higher layers to transmit PUCCH format 3 on two antenna ports, or if the UE transmits more than 11 bits of HARQ-ACK/SR
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-
Otherwise
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-
For PUCCH format 3 and when UE transmits HARQ-ACK/SR and periodic CSI, 

-
If the UE is configured by higher layers to transmit PUCCH format 3 on two antenna ports, or if the UE transmits more than 11 bits of HARQ-ACK/SR and CSI
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-
Otherwise
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 is a parameter composed of the sum of a parameter 
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 provided by higher layers and a parameter 
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 provided by higher layers.

-
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 is a UE specific correction value, also referred to as a TPC command, included in a PDCCH with DCI format 1A/1B/1D/1/2A/2/2B/2C/2D for the primary cell, or included in a MPDCCH with DCI format 6-1A, or included in an EPDCCH with DCI format  1A/1B/1D/1/2A/2/2B/2C/2D for the primary cell, or sent jointly coded with other UE specific PUCCH correction values on a PDCCH/MPDCCH with DCI format 3/3A whose CRC parity bits are scrambled with TPC-PUCCH-RNTI.

-
For a non-LC/CE UE, if the UE is not configured for EPDCCH monitoring, the UE attempts to decode a PDCCH of DCI format 3/3A with the UE's TPC-PUCCH-RNTI and one or several PDCCHs of DCI format 1A/1B/1D/1/2A/2/2B/2C/2D with the UE's C-RNTI or SPS C-RNTI on every subframe except when in DRX. 

-
If a UE is configured for EPDCCH monitoring, the UE attempts to decode 

-
a PDCCH of DCI format 3/3A with the UE's TPC-PUCCH-RNTI and one or several PDCCHs of DCI format 1A/1B/1D/1/2A/2/2B/2C/2D with the UE's C-RNTI or SPS C-RNTI as described in subclause 9.1.1, and

-
one or several EPDCCHs of DCI format 1A/1B/1D/1/2A/2/2B/2C/2D with the UE's C-RNTI or SPS C-RNTI, as described in subclause 9.1.4.

-
For a LC/CE UE configured with CEModeA, the LC/CE UE attempts to decode a MPDCCH of DCI format 3/3A with the UE's TPC-PUCCH-RNTI and MPDCCH of DCI format 6-1A with the UE's C-RNTI or SPS C-RNTI in subframes as described in section 9.1.5. 

-
If the UE decodes 

-
a PDCCH with DCI format 1A/1B/1D/1/2A/2/2B/2C/2D or 

-
an EPDCCH with DCI format 1A/1B/1D/1/2A/2/2B/2C/2D or
-
an MPDCCH with DCI format 6-1A
for the primary cell and the corresponding detected RNTI equals the C-RNTI or SPS C-RNTI of the UE and the TPC field in the DCI format is not used to determine the PUCCH resource as in subclause 10.1, the UE shall use the 
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 provided in that PDCCH/EPDCCH/MPDCCH.


Else 

-
if the UE decodes a PDCCH/MPDCCH with DCI format 3/3A, the UE shall use the 
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 provided in that PDCCH/MPDCCH

else the UE shall set 
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 where 
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 is the current PUCCH power control adjustment state and where 
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is the first value after reset.

-
For FDD or FDD-TDD and primary cell frame structure type 1, 
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-
For TDD, values of 
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 and 
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 are given in Table 10.1.3.1-1, where the “UL/DL configuration” in Table 10.1.3.1-1 corresponds to the eimta-HARQ-ReferenceConfig-r12 for the primary cell when the UE is configured with the parameter EIMTA-MainConfigServCell-r12 for the primary cell.
-
The 
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 dB values signalled on PDCCH with DCI format 1A/1B/1D/1/2A/2/2B/2C/2D or EPDCCH with DCI format 1A/1B/1D/1/2A/2/2B/2C/2D or MPDCCH with DCI format 6-1A are given in Table 5.1.2.1-1. If the PDCCH with DCI format 1/1A/2/2A/2B/2C/2D or EPDCCH with DCI format 1/1A/2A/2/2B/2C/2D or MPDCCH with DCI format 6-1A is validated as an SPS activation PDCCH/EPDCCH/PDCCH, or the PDCCH/EPDCCH with DCI format 1A or MPDCCH with DCI format 6-1A is validated as an SPS release PDCCH/EPDCCH/MPDCCH, then 
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 is 0dB.

-
The 
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 dB values signalled on PDCCH/MPDCCH with DCI format 3/3A are given in Table 5.1.2.1-1 or in Table 5.1.2.1-2 as semi-statically configured by higher layers.

-
If 
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 value is changed by higher layers, 

-
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 is the TPC command indicated in the random access response corresponding to the random access preamble transmitted in the primary cell, see subclause 6.2 and

-
if UE is transmitting PUCCH in subframe i,
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Otherwise, 
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 is provided by higher layers and corresponds to the total power ramp-up requested by higher layers from the first to the last preamble in the primary cell.

-
If UE has reached 
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 for the primary cell, positive TPC commands for the primary cell shall not be accumulated.
-
If UE has reached minimum power, negative TPC commands shall not be accumulated.
-
UE shall reset accumulation

-
when 
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 value is changed by higher layers
-
when the UE receives a random access response message for the primary cell

-
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 if 
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 is not an uplink subframe in TDD or FDD-TDD and primary cell frame structure type 2.

[…]
4 Conclusions

This contribution proposes the corrections and notes in the previous section for the UL power control of LC/CE UEs.
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�May need to be updated according to RAN2 decisions on PRACH power ramping between different CE levels in CEModeA.


Also, � EMBED Equation.3 ��� should be � EMBED Equation.3 ��� but a separate (editorial) CR would be needed for this as it is inherited from past releases – not essential.


�May need to be updated to address PRACH power ramping according to different CE levels
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