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1. Introduction

In RAN1#69, RAN2 informed RAN1 about the following decision related to the multiple TA in LS [1]. In this contribution, we consider the UE behaviour for TPC accumulation based on the RAN2 LS. and provide corresponding text proposal. 
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2. Discussion
In Rel-10, the primary cell and the secondary cells share the same uplink transmission timing and random access procedure is performed only on the primary cell. When a Rel-10 UE receives a random access response (Msg2) in the primary cell, a Rel-10 UE adjusts its uplink transmission timing based on a timing advance command in a random access response and resets accumulation of the primary cell for each of PUSCH and PUCCH. 
In Rel-11 multiple TA, the serving cells are split into Timing Advance Groups (TAGs). The serving cells belonging to the same TAG has same uplink transmission timing. In a pTAG the primary cell can be configured with RACH resources and in an sTAG the multiple secondary cells can be configured with RACH resources. A pTAG includes the primary cell and an sTAG includes only the secondary cell(s). A random access procedure for the secondary cell is initiated by the network for the purpose of synchronization with sTAG. A Rel-11 UE supporting multiple TA can send the preamble in the secondary cell and receive in the primary cell a random access response corresponding to the secondary cell (sTAG). 
TPC accumulation reset of the primary cell
In TS36.213 v11.0.0 [2], for each of PUSCH and PUCCH, UE accumulates TPC command values signalled on DCI format and resets accumulation when the following conditions are met. 
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Therefore, according to TS36.213 v11.0.0 [2], a UE supporting multiple TA has to reset accumulation for the primary cell upon receiving a random access response corresponding to the primary cell or the secondary cell. Table 1 shows summary of current UE behaviour for TPC accumulation. In other words, TPC accumulation for the primary cell is reset even when random access procedure is performed on the secondary cell for the purpose of synchronization with sTAG. To avoid those inefficient reset of accumulation, when the UE receives random access response corresponding to the secondary cell, UE should not reset accumulation for the primary cell. 
Proposal 1: When the UE receives random access response for the secondary cell, UE should NOT reset accumulation for PUCCH and PUSCH on the primary cell. 
TPC accumulation reset of the secondary cell
Additionally, according to TS36.213 v11.0.0, a UE keeps the value of TPC accumulation even though the UE received a random access response and resets TPC accumulation only when an open loop parameter 
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 value for the secondary cell is changed. However, in multi TA operation, a UE shall transmit PUSCH in the first available subfame 
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 or the next available subframe on the secondary cell on the basis of a 20-bit UL grant included in a random access response for the secondary cell. A desirable value of TPC accumulation for this PUSCH transmission may be changed in case that uplink time synchronization has been lost for a long period. Hence, upon reception of random access response for the secondary cell, a UE should reset accumulation of the secondary cell where the preamble was transmitted and set the first value of TPC accumulation to the sum of the total power ramp-up from the first to the last preamble 
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 and the TPC command indicated in the 20-bit UL grant 
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. This means the first accumulation value 
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 for a secondary cell is given by the same equation as that for the primary cell and an eNB can adjust the transmission power of the first PUSCH transmission after synchronization by using a TPC command in the 20-bit UL grant on the basis of a preamble received in the secondary cell. Therefore, we propose to define the TPC accumulation reset of the secondary cell and the first accumulation value 
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 for a secondary cell as below. 
Proposal 2: When the UE receives random access response for the secondary cell, UE should reset accumulation for PUSCH on the secondary cell in which the preamble was transmitted. 
Proposal 3: After reset of accumulation due to reception of the random access response corresponding to the secondary cell, the first value 
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· where 
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 is the TPC command indicated in the random access response, and 
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 is corresponds to the total power ramp-up from the first to the last preamble
Our proposed UE behaviour for TPC accumulation reset is summarized in Table 2. 

Table 1: UE behaviour for TPC accumulation in TS36.213 v11.0.0 [2]
	Random access procedure is performed on:
	Primary cell
	Secondary cell

	Accumulation for the primary cell
	reset
	reset

	Accumulation for the secondary cell in which the preamble was transmitted
	NOT reset
	NOT reset


Table 2: proposed UE behaviour for TPC accumulation

	Random access procedure is performed on:
	Primary cell
	Secondary cell

	Accumulation for the primary cell
	reset
	NOT reset

	Accumulation for the secondary cell in which the preamble was transmitted
	NOT reset
	reset


The setting of the first value
It is preferable that Rel-10 mechanism to set the value of 
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 is reused for Rel-11 as much as possible. Specifically, if the UE has not received random access response corresponding to a secondary cell and if this is the first time that 
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 value is received by higher layers, then the UE sets 
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 to 0 same as a Rel-10 secondary cell. On the other hand, for a secondary cell to which the UE has received random access response, after the UE set 
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, if 
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 value is changed by higher layers, then the UE resets TPC accumulation and sets 
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 to 0 same as a Rel-10 primary cell. Consequently, eNB can set other UL power control parameters (e.g. deltaMCS-Enabled, pSRS-Offset-r10, pSRS-OffsetAp-r10) without reset of accumulation for a secondary cell for which the UE has received random access response because 
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 is received together with those UL power control parameters [5]. 
Proposal 4: For secondary cell for which the UE has received random access response, if 
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Proposal 5: For secondary cell for which the UE has not received random access response, if 
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3. Conclusion
Based on the considerations in the section 2, we propose following. A text proposal corresponding to our proposal is provided in section 5. 

Proposal 1: When the UE receives random access response for the secondary cell, UE should NOT reset accumulation for PUCCH and PUSCH on the primary cell.
Proposal 2: When the UE receives random access response for the secondary cell, UE should reset accumulation for PUSCH on the secondary cell in which the preamble was transmitted.
Proposal 3: After reset of accumulation due to reception of the random access response corresponding to the secondary cell, the first value 
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· where 
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 is corresponds to the total power ramp-up from the first to the last preamble
Proposal 4: For secondary cell for which the UE has received random access response, if 
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Proposal 5: For secondary cell for which the UE has not received random access response, if 
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5. Text proposal for 36.213 [2]
----------------- Start of first section -----------------

5.1.1
Physical uplink shared channel

5.1.1.1
UE behaviour

The setting of the UE Transmit power for a physical uplink shared channel (PUSCH) transmission is defined as follows.

If the UE transmits PUSCH without a simultaneous PUCCH for the serving cell 
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 for PUSCH transmission in subframe i for the serving cell 
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If the UE transmits PUSCH simultaneous with PUCCH for the serving cell 
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, then the UE transmit power 
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  for the PUSCH transmission in subframe i for the serving cell 
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 is given by
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If the UE is not transmitting PUSCH for the serving cell c, for the accumulation of TPC command received with DCI format 3/3A for PUSCH, the UE shall assume that the UE transmit power 
[image: image42.wmf])

(

,

PUSCH

i

P

c

 for the PUSCH transmission in subframe i for the serving cell 
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 is computed by
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where,
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is the configured UE transmit power defined in [6] in subframe i for serving cell 
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. If the UE transmits PUCCH without PUSCH in subframe 
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for the serving cell c, for the accumulation of TPC command received with DCI format 3/3A for PUSCH, the UE shall assume 
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 as given by section 5.1.2.1. If the UE does not transmit PUCCH and PUSCH in subframe 
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 for the serving cell c, for the accumulation of TPC command received with DCI format 3/3A for PUSCH, the UE shall compute 
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 assuming MPR=0dB, A-MPR=0dB, P-MPR=0dB and TC =0dB, where MPR, A-MPR, P-MPR and TC are defined in [6].
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is the bandwidth of the PUSCH resource assignment expressed in number of resource blocks valid for subframe i and serving cell 
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 provided from higher layers for j=0 and 1 and a component 
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 provided by higher layers for j=0 and 1 for serving cell 
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. For PUSCH (re)transmissions corresponding to a semi-persistent grant then j=0 , for PUSCH (re)transmissions corresponding to a dynamic scheduled grant then j=1 and for PUSCH (re)transmissions corresponding to the random access response grant then j=2. 
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· For j =0 or 1, 
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 is a 3-bit parameter provided by higher layers for serving cell 
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 is the downlink pathloss estimate calculated in the UE for serving cell 
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 in dB and 
[image: image70.wmf]c

PL

 = referenceSignalPower – higher layer filtered RSRP, where referenceSignalPower is provided by higher layers and RSRP is defined in [5] for the reference serving cell and the higher layer filter configuration is defined in [11] for the reference serving cell. If serving cell 
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 belongs to a TAG containing the primary cell then, for the uplink of the primary cell, the primary cell is used as the reference serving cell for determining referenceSignalPower and higher layer filtered RSRP. For the uplink of the secondary cell, the serving cell configured by the higher layer parameter pathlossReferenceLinking defined in [11] is used as the reference serving cell for determining referenceSignalPower and higher layer filtered RSRP. If serving cell 
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 belongs to a TAG not containing the primary cell then serving cell 
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 is used as the reference serving cell for determining referenceSignalPower and higher layer filtered RSRP.
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 is given by the parameter deltaMCS-Enabled provided by higher layers for each serving cell 
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·  where 
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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 for serving cell 
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or jointly coded with other TPC commands in PDCCH with DCI format 3/3A whose CRC parity bits are scrambled with TPC-PUSCH-RNTI. 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 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 PDCCH with DCI format 3/3A on subframe 
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 is the first value after reset of accumulation.

· The value of 
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· For FDD,
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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 in which the LSB of the UL index is set to 1, 
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· For serving cell 
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 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.

· If DCI format 0/4 for serving cell 
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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.

· The 
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 dB accumulated values signalled on PDCCH/EPDCCH with DCI format 0/4 are given in Table 5.1.1.1-2. If the PDCCH/EPDCCH with DCI format 0 is validated as a SPS activation or release PDCCH/EPDCCH, then 
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 dB accumulated values signalled on PDCCH 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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· If UE has reached minimum power, negative TPC commands shall not be accumulated

· For serving cell 
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· when the UE receives random access response message corresponding to serving cell 
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was signalled on PDCCH/EPDCCH with DCI format 0/4 for serving cell 
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· The value of 
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· For FDD,
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· For TDD UL/DL configurations 1-6, 
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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 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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 dB absolute values signalled on PDCCH/EPDCCH with DCI format 0/4 are given in Table 5.1.1.1-2. If the PDCCH/EPDCCH with DCI format 0 is validated as a SPS activation or release PDCCH/EPDCCH, then 
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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.

· For both types of 
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· Else

· If serving cell 
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 is the primary cell, or if serving cell 
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 is a secondary cell and the UE has received random access response for serving cell 
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· where 
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 is the TPC command indicated in the random access response, see Section 6.2, and 

· 
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 is provided by higher layers and corresponds to the total power ramp-up from the first to the last preamble

Table 5.1.1.1-1 
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 for TDD configuration 0-6

	TDD UL/DL
Configuration
	subframe number i
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Table 5.1.1.1-2: Mapping of TPC Command Field in DCI format 0/3/4 to absolute and accumulated 
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DCI format 0/3/4
	Accumulated 
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Table 5.1.1.1-3: Mapping of TPC Command Field in DCI format 3A to accumulated 
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	TPC Command Field in

DCI format 3A
	Accumulated
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If the total transmit power of the UE would exceed 
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is satisfied where 
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 is the linear value of the UE total configured maximum output power 
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 defined in [6] in subframe i and
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.  In case there is no PUCCH transmission in subframe i 
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If the UE has PUSCH transmission with UCI on serving cell j and PUSCH without UCI in any of the remaining serving cells, and the total transmit power of the UE would exceed 
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is satisfied where 
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 is the PUSCH transmit power for the cell with UCI and
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is a scaling factor of 
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 and the total transmit power of the UE still would exceed 
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If the UE has simultaneous PUCCH and PUSCH transmission with UCI on serving cell j and PUSCH transmission without UCI in any of the remaining serving cells, and the total transmit power of the UE would exceed 
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If the UE is configured with multiple TAGs, and if the PUCCH/PUSCH transmission of the UE on subframe 
[image: image193.wmf]i

 for a given serving cell in a TAG overlaps some portion of the first symbol of the PUSCH transmission on subframe 
[image: image194.wmf]1

+

i

 for a different serving cell in another TAG the UE shall adjust its total transmission power to not exceed 
[image: image195.wmf]CMAX

P

on the overlapped portion.

If the UE is configured with multiple TAGs, and if the PUSCH transmission of the UE on subframe 
[image: image196.wmf]i

 for a given serving cell in a TAG overlaps some portion of the first symbol of the PUCCH transmission on subframe 
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 for a different serving cell in another TAG the UE shall adjust its total transmission power to not exceed 
[image: image198.wmf]CMAX

P

on the overlapped portion.

If the UE is configured with multiple TAGs, and if the SRS transmission of the UE on a subframe for a given serving cell in a TAG overlaps with the PUCCH/PUSCH transmission on a subframe for a different serving cell in another TAG the UE shall drop SRS if its total transmission power exceeds 
[image: image199.wmf]CMAX

P

on the overlapped portion.
If the UE is configured with multiple TAGs, the UE shall, when requested by higher layers, transmit PRACH in a secondary serving cell in parallel with SRS in a different serving cell belonging to a different TAG if its total transmission power does not exceed 
[image: image200.wmf]CMAX

P

on the overlapped portion. If the total transmission power exceeds 
[image: image201.wmf]CMAX

P

on the overlapped portion, the UE shall drop SRS.
If the UE is configured with multiple TAGs, the UE shall, when requested by higher layers, transmit PRACH in a secondary serving cell in parallel with PUSCH/PUCCH in a different serving cell belonging to a different TAG if its total transmission power does not exceed 
[image: image202.wmf]CMAX

P

on the overlapped portion. . If the UE’s total transmission power exceeds  
[image: image203.wmf]CMAX

P

on the overlapped portion, the UE shall adjust the transmission power of PUSCH/PUCCH so that the UE’s total transmission power does not exceed 
[image: image204.wmf]CMAX
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 on the overlapped portion. 

----------------- End of first section ------------------
----------------- Start of second section -------------
5.1.2
Physical uplink control channel

5.1.2.1
UE behaviour

If serving cell 
[image: image205.wmf]c

is the primary cell, the setting of the UE Transmit power
[image: image206.wmf]PUCCH
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for the physical uplink control channel (PUCCH) transmission in subframe i is defined by
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If the UE is not transmitting PUCCH for the primary cell, for the accumulation of TPC command received with DCI format 3/3A for PUCCH, the UE shall assume that the UE transmit power 
[image: image208.wmf]PUCCH

P

 for the PUCCH transmission in subframe i is computed by 
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where 

· 
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is the configured UE transmit power defined in [6] in subframe i for serving cell 
[image: image211.wmf]c

. If the UE transmits PUSCH without PUCCH in subframe 
[image: image212.wmf]i

 for the serving cell c, for the accumulation of TPC command received with DCI format 3/3A for PUCCH, the UE shall assume 
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 as given by section 5.1.1.1. If the UE does not transmit PUCCH and PUSCH in subframe 
[image: image214.wmf]i

 for the serving cell c, for the accumulation of TPC command received with DCI format 3/3A for PUCCH, the UE shall compute 
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 assuming MPR=0dB, A-MPR=0dB, P-MPR=0dB and TC =0dB, where MPR, A-MPR, P-MPR and TC are defined in [6].

· The parameter 
[image: image216.wmf]F_PUCCH
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 is provided by higher layers. Each 
[image: image217.wmf]F_PUCCH
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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 provided by higher layers where each PUCCH format F’ is defined in Table 5.4-1 of [3] ; otherwise, 
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 is a PUCCH format dependent value, where 
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 corresponds to the number of information bits for the channel quality information defined in section 5.2.3.3 in [4]. 
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 = 1 if subframe i is configured for SR for the UE not having any associated transport block for UL-SCH, otherwise 
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=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 
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 is defined in section 10.1; otherwise, 
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 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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, otherwise, 
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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 

· If the UE is configured by higher layers to transmit PUCCH 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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· 
[image: image233.wmf]O_PUCCH

P

 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.

· 
[image: image236.wmf]PUCCH

d

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

· If a 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 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 with the UE’s C-RNTI or SPS C-RNTI as described in section 9.1.1, and

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

· If the UE decodes 

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

· an EPDCCH with DCI format 1A/1B/1D/1/2A/2/2B/2C

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 section 10.1, the UE shall use the 
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 provided in that PDCCH/EPDCCH.

else 

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

else the UE shall set 
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 = 0 dB.

· 
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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, 
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 and 
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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.
· The 
[image: image247.wmf]PUCCH

d

 dB values signalled on PDCCH with DCI format 1A/1B/1D/1/2A/2/2B/2C or EPDCCH with DCI format 1A/1B/1D/1/2A/2/2B/2C are given in Table 5.1.2.1-1. If the PDCCH with DCI format 1/1A/2/2A/2B/2C or EPDCCH with DCI format 1/1A/2A/2/2B/2C is validated as an SPS activation PDCCH/EPDCCH, or the PDCCH/EPDCCH with DCI format 1A is validated as an SPS release PDCCH/EPDCCH, then 
[image: image248.wmf]PUCCH
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 is 0dB.

· The 
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 dB values signalled on PDCCH 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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· where 
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msg
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 is the TPC command indicated in the random access response, see Section 6.2 and

· 
[image: image254.wmf]rampup
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 is the total power ramp-up from the first to the last preamble provided by higher layers

· 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 corresponding to the primary cell
· 
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 if 
[image: image258.wmf]i

 is not an uplink subframe in TDD.

Table 5.1.2.1-1: Mapping of TPC Command Field in DCI format 1A/1B/1D/1/2A/2B/2C/2/3 to 
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 values.

	TPC Command Field in

DCI format 1A/1B/1D/1/2A/2B/2C/2/3
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 [dB]

	0
	-1

	1
	0

	2
	1

	3
	3


Table 5.1.2.1-2: Mapping of TPC Command Field in DCI format 3A to 
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 values.

	TPC Command Field in

DCI format 3A
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 [dB]

	0
	-1

	1
	1


----------------- End of second section --------------
In an sTAG multiple SCells can be configured with RACH resources and the eNB may order RACH access on any of those SCells





The Msg2 in response to an SCell preamble is transmitted on the PCell using RA-RNTI that conforms to Rel-8. Grant in Msg2 is valid for the SCell in which the preamble was transmitted.�-    Any required preamble coordination is up to the network
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For serving cell � EMBED Equation.3  ���, when � EMBED Equation.3  ��� value is changed by higher layers


For the primary cell, when the UE receives random access response message


For PUCCH


UE shall reset accumulation


when � EMBED Equation.3  ��� value is changed by higher layers


when the UE receives a random access response message
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